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ENCYCLOPEDIA BRITANNICA.

G
G represents th flound <»f Gamma, the third letter of the

Greek alph ,bot ; but in the Latin alphabet, and in

the alphabets deri/ed from the Latin (including our own),

it holds the plaos which Z held in the different Greek
alphabets. The history of this remarkable change is well

known. It has been already stated (see letter C) that in

the 5th century before our era, the distinction between the

A-60und and the jr-sound became lost at Rome : apparently

the surviving sound was y ; but, at all events, the symbol
K went out of use, being retained only in a few familiar

abbreviations, and C (which was the Latinized form of the

Greek F) remained. Thus in the column of Duillius we
find C representing the original surd in castreis, cepet, &c.,

but the sonant in macistratos, leciones, ceset (i.e., gessit), &c.

When, in the 3d century, the two sounds were again dis-

tinguished, two symbols were again required ; but the K
was not taken again to represent the surd ; C, the old

symbol for the sonant, was put to that use. A new symbol
was therefore necessary for the sonant y-sonnd, and it was

found by modifying C into G. This G should then have
replaced C as the third letter of the alphabet, where it

would have stood, as before, between B and D, the sonants

of the labial and dental classes respectively. But this was
not done. The symbol C was left in its old place with its

new value of k. The new symbol G was set in the seventh

place of the alphabet, which had fceen vacated by Z, the

representative of a sound not used by the Romans of that

day. G is found for the first time in the inscription on the

tomb. of Scipio Barbatus. Its invention is attributed to

Spurius Carvilius.

There can be no doubt that the sound of G in Latin, as

of r in Greek, was always the sonant guttural—which we
hear in gate, &c. It was not the sonant palatal, which it

represents in gem or gin. This sound began to supplant it

about the 6th century of our era, but only when it preceded

e or i—the two vowels which require a position of the

tongue nearer to the palatal than to the guttural consonants.

We find this change of sound in French and in Italian. In
the Latin part of our vocabulary there is naturally the same
weakening ; whereas, in words of English origin, the

original guttural is generally preserved, even before e or

i, as in get and give. Sometimes it has been weakened
at the end of a word,£i3 in bridge and ridge, which were

10-1

originally hrigg and rigg, and are still so in the north ol

England. •

It is noteworthy how a y-sound made its appearance ki

French at the beginning of words which originally began

with the jiJ-sound. An example is gnerre, a borrowed word

from the Teutonic; we see it in Old High German as werra,

a quarrel. The Gauls apparently found a difficulty in pro-

ducing the initial German sound, and (there being no

difference in the position of the back of the mouth for y and

u', except that the passage between the back-palate and the

tongue is entirely closed for g, but left slightly open for v>)

they did not keep th» w pure, but sounded a g before it

by unintentionally closing the oral passage for a moment.

The same thing is seen in guerir, which corresponds to

Gothic varjan; in garant, which we have in English war-

rant ; garnir corresponds to Anglo-Saxon warnian. In a

few instances the word so modified seems to have been

originally Latin, as gatue, a sheath, the Latin vagina.

This French change has led to a curious result in

England. Many words were introduced by the Normans

into England in their French form, which were already

existent there in their Teutonic form. Thus we have such

pairs as wile and guile, wise and guise, _
warranty and

guarantee, wager and gage, and many others. It is strange

that in so many cases each of the pair of words should have

remained in use, and with so little change of meaning.

GABELENTZ, Hans Conon von dee (1807-1874), a

distinguished linguist and ethnologist, born at Altenbui^,

October 13, 1807, was the only son of Hans Karl Leopold

von der Gabelentz, chancellor and privy-councillor of the

duchy of Altenburg. From 1821 to 1825 he attended the

gymnasium of his native town, where he had Matthite (the

eminent Grecist) for teacher, and Hermann Brockhaiis and

Julius Lobe for schoolfellows. Here, in add) tion to ordinary

school-work, he carried on the private study of Arabic and

Chinese ; and the latter language continued especially to

engage his attention during his undergraduate course, from

1825 to 1828, at the universities of Leipsicand Gottingen.

In 1830 he entered the public service of the duchy of

Altenburg, where he attained to the rank of privy-counciUur

in 1843. Four years later he v/as chosen to fill the post of

" landmarschall " in the grand-duchy of Weimar, and in

1848 he attended the Frankfort parliament, and represented
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the Saxon ducLies on the commission for drafting an im-

perial constitution for Germany. In November of the same

Urhe became president of the Alteuburg minist^, but

he resigned office in the following August. Froni 18ol to

1868 he was president of the second chamber of the ducty

Of Altenburg ; but in the latter year he withdrew entirely

from public life, that he might give undivided attention to

his learned researches. He died on his estate of Lemnitz,

in Saxc-Weimar, on the 3d of September 1874. In the

course of his life he is said to have learned no fewer than

eighty languages, thirty of which he spoke with fluency and

elegance. But he was less remarkable for his power of

acquisition than for the higher talent which enabled him

to turn his knowledge to the genuine advancement of

linguistic science. Immediately after quitting the uni-

versity, he followed up his Chinese researches by a study

of the Finno-Tataric languages, which resulted in the pub-

lication of his i'lemeiis de la Grammaire Mandchoue in

1832. In 1837 he became one of the promoters, and a

joint-editor, of the Zexlschrift fUr die Kuiide des Morgcn-

landes, and through this medium he gave to the world his

Termch eiiier mordunnischen Gravimatik and other valuable

contributions. His Grundmffe der sprjanisckai Grammaiik

appeared in 1841. In conjunction with his old school

friend, Julius Lobe, the Ge'rmanist, he brought out a com-

plete edition, with translation, glossary, and grammar, of

Ulfilas's Gothic version of the Bible (Leipsic, 1843-46); and

from 1847 he began to contribute to the Zeitschrift der

deiUschen morgenliindischen Gesellschaft the fruits of his

researches into the languages of the Suahilis, the Samoyeds,

the Hazaras, the Aimaks, the Formosans, and other widely-

eeparated tribes. The Beitrdge zur Sprachenhunde (Leipsic,

1852) contain Dyak, Dakota, and Kiriri grammars ; to

these were added in 1857 a Grammaiik u. Worterhuch der

£'ittiasprache, and in 1860 a treatise in nniversal gram-
mar (Ueber das Patsivum). In 1864 he edited the

Mancliou translations of the Chinese Sso-shn, Shu-king,

and Shi-king, along with a dictionary; and in 1873 he
completed the work which constitutea his most important
contribution to philology. Die melaiusischen Sprachen nach
ihrem grammatischen Ban und ihrer Yericandschaft ujtter

Itch und mil dtn malaiisch-polynesischen Sprachen uniersucht

(Leipsic, 1860-73). It treats of the language of the Fiji

Islands, New Hebrides, Loyalty Islands, New. Caledonia,

&c, and shows their radical affinity with the Polynesian
class. He also contributed most of th? linguistic articles

In Pierer's Conversations-Lexicon.

GABII, an old, and at one time important, city of Latiam,
on the Via Prasnestina, or road to Prseneate, between 12 and
13 milesK of Roma Long before the foundation of Eome,
Oabii appears to have been one of the largest of the Latin
cities ; and, according to an old tradition noticed by
Dionysius and Plutarch, Romulus and Remus were educated,
there. During the greater part of the regal period of Rome
Oabii maintained its ground, and it only fell into the hands
of Tarquin the Proud through a stratagem contrived by his
eon Sextus, who was afterwards slain by the inhabitants,
when, on the expulsion of his family from Rome, he sought
refuge in the towa After this period G abii always appears
in history as the ally or dependent of its more powerful
neighbour, and it gradually fell into such a state of decay
•s to become a proverb of desolation—(?aWts desertiar.
The fame of its cold sulphurous waters gave new life to the
place in the reign of Tiberius ; and the emperor Hadrian,
one of whose favourite residences was not far distant, at
Tivoli, appears to have been a very liberal patron, buUding
a town-house (Cnria ^lia Augvita) and an aqueduct.
After the 3d century Gabii practically disappears from
history, though its " biahops " continue to be mentioned in
eodwiastioftl documenU till the close of the 9ti. The

principal relic of the ancient city is a ruined temple (pro

bably of Juno) on a hill now crowned by the ruins of the

mediaeval fortress of Castiglione. It is a hexastyle struc

ture of uncertain date, uniting the characteristics of Greek

and Italian architecture ; but the fragments of the pillar*

are not suflicient to show whether it belonged to the Ionic

or the Corinthian order. Its length is about 48 English

feet. Since 1792, when explorations were commenced by

the Prince Borghese, a large number of minor antiquities

have been discovered at Gabii, and the sites of the forum

and a theatre have been ascertained. The statues and

busts are especially numerous and interesting : besides the

deities Venus, Diana, Nemesis, &c., they comprise Marcus

Agrippa, Tiberius, Germanicus, Caligula, Claudius, Nero^

Trajan and Plotina, Hadrian and Sabina, Aurelius An-

toninus, L. Septimius Sevems, Septimius Geta, Gor-

dianus Pius, &c. The inscriptions relate mainly to local

and municipal matters. In the neighbourhood of Gabii

were valuable and extensive quarries of an excellent build-

ing stone, known as the lapis Gahinus, which was largely

used by the Romans. It was a hard and compact variety

of volcanic tufa, and closely resembled the lapis Alhanus,

to which, however, it was superior. The name of cinclus

Gabinus was given by the Romans to a peculiar method of

girding the toga, with one end thrown over the head and

the other fastened round the waist, which was employed by

the founder of a new town, or by the consul when he
•' declared war in the name of the Roman people, or devoted

himself to death for his country,

'

See Ciampini, MonumerUa Vetera (which contains 8 plan and
elevation of the temple) ; Gallatti, Gabii antica cittA di Sahina
scoperia, 1757 ; Fea, Lcttere eopra la scopcrta delle ravine delta dttA

di Gabio, 1792 ; Tisconti, Monumenti Gabini delta villa Pinciana,

iiome, 1797, new edition, Milan, 1835 : Gell, Rome and Us vicinity;

Nibby, Contomi di Boma; and Canina, Storia e topographia di
Soma antica. An interesting comparison of the temple of Jons
with the similar building at Aricia was contributed by Abeken .to

the Annali dell, instil, diconr. arch., Rome, 1841.

GABLER, Geokg Anbeeas (1786-1853), a German
philosophical writer of the school of Hegel, was born, at

Altdorf, in Bavaria, where his father was professor, on the

30th of July 1786. IaU:804, when his^ father was trans-

lated to Jena, he accompanied him to that university, where
he completed his studies in philosophy and law, and became
one of the most enthusiastic of the hearers and disciples of

HegeL After holding successive educational appointments

at Weimar, Nuremberg, and Ansbach, he, in 1817, became
one of the masters in the gymnasium at BaireutL In 1 82

1

he was appointed rector, and in 1830 general superintend-

ent of schools. In 1827 he brought out the firat volume
of a Lehi-huch der phiiosophischen Propddeutik ah Einleitung

zur Wissenschaft, in which his design was to give a popular

exposition of the Hegelian philosophy, which he himself

regarded as fitted to give "absolute satisfaction to the

faculties of thinking and knowing." In 1835 he succeeded

Hegel m the Berlin chair. His other works were a treatise

De verce philosophice erga religionem Ckristianam pietatf

(1836), and Die Hegel'sche PKilosophie, a defence of the

Hegelian philosophy against Trendelenburg, which was
published in 1843. He died at Teplitz, September 13,

1853.

GABLER., JoHANN Phujpp (1753-1826), a learned
Protestant theologian of the school of Griesbach and Eicli-

horn, was born at Frankfort-on-the-Main, June 4, 1753.
He had already acquired an extensive acquaintance with
the ancient languages and their literatures, as well as with
the philosophy of Wolf and the theology of Baumgarten,
when, in his nineteenth year, he entered the university of

Jena as a divinity student. In 1776 he was on the point
of abandoning theological pursuits, when tlie arrival of

Gdesbach inspired him with ben ardour. After Lavine
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been succcBsively repeteut in Gottingen and teacher in the

public schools of Dortmund (Westphalia) and Altdorf

(Bavaria), ha was, in 1793, appointed second professor of

theology in the university of the last-named city, whence
he was translated to a chair in Jena in 1804. At Altdorf

he published (1791-1)3) a new edition, with introduction

and notes, of Eichhorn's Urgeschichte ; this was followed,

two .years afterwards, by a supplement entitled Neuer
Versuch iiber die mosaische Schdppmgsgeschiclde. He was
also the author of several original works which were charac-

terized by much critical acumen, and which had consider-

able influence on the course of German thought on theo-

logical and biblical questions. From 1798 to 1811 he was
editor of the TheologUches Journal, first conjointly with

Hanlein, Ammon, and Paulus, and afterwards unassisted.

He died at Jena, February 17, 1826.

GABLONZ, the chief town of a circle in Bohemia, is

situated in a hilly country on the river Neisse, about 6|
miles S.E. of Reichenberg. It possesses a Catholic and a

Protestant church, a city school, a hospital, and a fine

new town-house. Its principal industry is the manufacture

of glass, the export of which reaches- an annual value of

over 6 mllHon guilders. It has also net and cloth factories.

The population in 1869 was 6752.

GABOON EIVER,- or Rio de Gabao, caUed Olo'

Mpongwe by the Mpongwe natives, and Aboka by the Fan,

is, in reality, not a river but an estuary on the west coast

of Africa. It lies immediately north of the equator, disem-

boguing in 0° 21' 25" N. lat. and 9° 21' 23" W. long.

At the entrance, between Cape Joinville, or Santa Clara, on
the N., and Cape Pangara, or Sandy Point, on the S., it

has a width of about 18 English miles. It maintains a
breadth of about 7 miles for a distance of 40 miles inland,

when it contracts into what is known more correctly as the

Rio Olambo, which is not more than 2 or 3 miles from Jaank

to bank. Two rivers, the Nkomo or Como and the Mbokwa
or Bokoe, discharge into the upper portion of the Rio
Olambo, both taking their rise in the country of the Sierra

dal Crystal The former, which far exceeds the other in

the length of its course, has its head waters, according to

M. Genoyer (1862), ia that part of the range which is

known to the natives as Anenguenpala, or the " Water-jug."

Mr Winwood Reade reached the rapids in 1862, and Mr
R. B. N. Walker, one of the traders in the Gaboon, has

ascended for about 30 miles up the river, which had still 2

fathoms of water. Captain Burton, who in 1870 sailed up
the Mbokwa as far as I'ippet Town or Mayyan, a little way
beyond the confluence of the Londo, found it there " some
50 feet broad," with a tidal rise of nearly 7 feet. There

are, a great number of other streams that fall into the

Gaboon, but only two are worthy of special mention,—the

Remboa, which, rising like the Nkomo and ^Ibokwa in the

Sierra dal Crystal, enters the estuary at its south-east corner,

and the Eko or Cohit, which ia the largest of the right

hand affluents. Though the whole estuary is studded with

islands, reefs, and shoals, none of the islands are of great

extent except Coniquefc, or King's Isle, at the mouth of the

Cohit, and.Embeneh, o.r Parrot Island, in the middle of the

channeL

The four principal tribes in the country of the Gaboon are the
Mpongwa, the Fan, the Bakalai, and the Boulous. The first of

these tribes, usually called Gahoiia or Gahoiwsc by French writers,

is distributed along both banks of the "river," occupying the
villages of Kringer, Quaben, Louis, LibrevUlo, and Glass on
the right eide, a'nd those of George Town and Denis on the left.

Aceording to Captain Bvuton, they are now one of the mcst
civilized of African tribes, displaying a keen interest in trade,

and great ease and urbanity of manner. There are three grades

or quasi-castes among them—1st, those of pure hlood, who re-

joice in the title of OngwA Ntye or "sons of the soU"; 2d,

the childreaof freemen by slaves; and, 3d, the slaves themselves.

Alarriaga ia by purchaiie, and polygamy is the rule, but the women

hold a position of considerable social influence, and maintain a secret
society of their own. The men are excellent makers of canoes, and;
within the present generation, they have learned to build boats of
considerable size after the European model. From childhood both
sexes are habitual smokers of tobacco or hemp—the tobacco being
imported from America, although it might be readily cultivated in
the country. A baptismal rite, almost identical with the Cluisthm
ceremony, is administered to the new-born chUd. The language of
the Mpongwa has been reduced to writing by the American mis-
sionaries. As early as 1847 they published a grammar and vocabu-
lary at New York ; and in 1859 the American Bible Society brought
out a Mpongwa translation of the books of Proverbs, Genesis, part
of Exodus, and the -\cts. The language belongs to the same family
as the Sechwana, the Zulu, &c., and is characterized, says Captriin
Burton, by inflexion, by systematic prefixes, a complex alliteration,

and the almost unparalleled flexibility of the verb, which can be
modified in several hundred different ways. M. Catteloup describes
it as " riche, criard, imag^, et complique." It has been adopted by
the Pahouins, the Bakalai, and the Boulous as a kind of commercial
lingua franca, and bids fair to become the dominant language of
the coast, if it does not give way before English or French, which
have both become familiar in a corrupted form to a large ntunber of
the maritime population.
The Fan, whose name appears under the various forms of Fanwe,

Panwe, Phaouin, and Paouen, are new comers to the Gaboon
district, having, it is said, appeared there for the first time in 1812. ,

They are described as of mean height, chocolate complexion, and
remarkably regular features. Theii- reputation as cannibals is evi-

dently well foimded ; but they seetn to partake of htunan flesh rather
as a ceremonial observance than as an ordinary means of nourish-
ment, and both Wihwood Beade and Captain Burton speak in

favourable terms of their general characteristics. Tiiey are skilful

workers in iron, and manufacture cross-bows which discharge
poisoned darts 40 or 50. yards. Tattooing is practised by both
sexes, and the women often stain the whole body red or yellow. The
tribe has come very little into contact with Europeans, but it is

moving towards the coast, and will probably before long be the
dominant race in the Gaboon.
The Gaboon was early visited by the Portuguese explorers, and it

became one of the chief seats of the slave trade. It was not, how-
ever, till well on in the present century that Europeans made any
more permanent settlement than was absolutely accessary for the

maintenance of their commerce. Ju 1839 Captain Bouet of tba

"Malouine " obtained for France the right of residence on the left

bank, and in 1842 he secured better positioas at Louis and Quabeu
on the right bank. The chief establishment, called Le Plateau, at

Libreville, was fo'onded in 1845, and gradually acquired consider-

able importance. In 1867 the troops numbered about 1000, and
the civil population about 5000, while the official reports about tha

same date claimed for the whole colony an area of 8000 square miles,

and a popularion of 188,000. Alarge buildingwitharcadesat Libre-

ville served as Government house, and there were pretty extensive

warehouses, a hospital, and a small dockyard, as well as gardens,

and a nursery for coffee plants and fhiit trees. At some little

distance off a convent was founded in 1844 by Mgr.' Bessieux. In

consequence of the war with Germany the colony was. practically

abandoned in 1871, and the establishment at Libreville is now
maintained only as a coaling depot. There are numerous English

trading ports along the shores of the estuary, as at Glass Towti and
Olemi; and even when the French influence was at its greatest

almost the whole commerce of the Gaboon was in English bands.

The chief articles of export are ivory and beeswax ; to which may
be added caoutchouc, ebony, and. camwood. Mission stations are

maintained by French, EngUsh, American, German, and Portuguese

societies.

See Bowdltch, Missionfrom Cape Coast CastJe to Ashante^, &c, 1619; E; Bonet-

Willaumez, Dtscr. nautiques des c6Us de lA/rique Occidenlare, 1846; Pigeard
" Rupport addressd a M. Montagnies de la Roque," in Annaler marilimes,-Ui7;

J. L. Wilson, Westertl Africa, 1856; Winwood Reade, Savage Africa, ISfiZi

Annates des Voyages, 1866; Du ChalUu, Journey to AsMangoland, 1867; "Notice
d'unc Carte," in BuH. de la soc. giog, 1669; Cattelcup, in Bevue maritime' el

coloniale, ISli; Buiton, Tiso Trips to Gorilla Land, 1876; CoeUo'amap laBoieiia

de la soc gtogr, de Madrid, 1878.

GABRIEL (^X'"!53 i.e.,_ man of God, Ta^pi-qX) is the

name of the heavenly messenger (see Angel) who was sent

to Daniel to explain the vision of the ram and the he-goat,

and to communicate the prediction of the Seventy Weeks

(Dan. viii. 16 ; ix. 21). He was also employed to announce

the birth of John the Baptist to Zechariah, and that of

the Messiah to the Virgin Mary (Luke i. 19, 26). Both

Jewish and Christian writers generally speak of him as

an archangel—a habit which is readily accounted for when
Luke i. 19 is compared with Rev. viii. 2, and also with

Tobit xii. 15. In the apocryphal Book of Enoch (c. ix.) he

is spoken of as one of " the four great archangels," Michael,
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Uriel, and Snriel or Raphael being the other three. His

name frequently occurs in the Jewish literature of the later

post-Biblical period. Thus, according to the Chaldee para-

phrase of Pseu'do-Joualhan, the man who showed the way to

Joseph (Gen. xxxviL 1 5) was no other tlian Gabriel in human

form ; and in Deut. .xxxiv. 6 it is affirmed that he, along

with Michael, Uriel, Jophiel, Jepkephiah, and the Metatron,

buried the body of Moses. In the Targum on 2 Chr. sxxii.

21 he is named as the angel who destroyed the host of

Sennacherib ; and in similar writings of a still later period

he is spoken of as the spirit who presides over fire, thunder,

the ripening of the fruits of the earth, and similar processes.

In the Koran great prominence is given to his function as

the medium of divine revelation, and, according to the

Mahometan interpreters, he it is who is referred to by the

appellations "Holy Spirit" and "Spirit of Truth." He is

specially commemorated in the calendars of the Greek,

Coptic, and A menian churches.

GAD pi) in Hebrew and Chaldee means " luck"

;

hence, in the Phoenician and Babylonian cnltus, the god of

luck, who is mentioned in Isa. Isv. 11 (where for "that

troop " should be read " Gad "), and whose name appears

in several names of places, such as Baal-Gad (Josh. xL 17,

xii. 7) ;
possibly also in Dibon-Gad, Migdol-Gad, and

Nahal-Gad. Gad was the name given by Leah, the wife of

Jacob, to the patriarch's seventh son, the first-bom of

Zilpah, her maid; see Gen. xxx. 11, where the Hebrew

K'tib is 15?, and the K'rL 13 '<3. The former is

adopted by the LXX., and rightly rendered cv tvxo (Vulgate

feliciier); the latter reading is adopted in the Targums and

Peshito, which translate "luck is come," and by the

Samaritan and Van., which interpret the expression as mean-

ing "a troop (or army) is come." This last rendering has

doubtless been influenced by Gen. xlis. 19, where the name
is played on as if it were in?, "a plundering troop";
" Gad, a plundering troop shall plunder him, but he shall

plunder at their heels." Of the personal history of Gad
nothing is related. According to Gen. xlvL 16, he had
seven sots when he went down to Egypt along with Jacob

;

and in Num. xxvL 15 these appear as seven families, one of

the names, however, being changed (Ozni for Ezbon). At
the Exodus the tribe numbered 45,650 fighting men (Num.
i. 25) ; but they declined to 40,500 during the forty years'

wandering in the wilderness (Num. xxvL 18). During
the subsequent period the fortunes of this tribe were very

closely connected with those of the tribe of Reuben. At
the division of the country a portion in the trans-Jordanic

territory was, at their special request, allotted to them by
Moses (Num. xxxii. 33), and this arrangement was carried

out by Joshua ; but considerable difficulty arises when the

attempt is made to define the precise limits of the district

thus assigned. It is certain that Gad never extended
further west than the Jordan ; but in different passages we
find its northern, eastern, and southern boundaries stretched

as far as to the Sea o.f Galilee, Salkah in the desert, and the

river Arnon respectively. In the book of Numbers (xxxii.

34) the cities of Gad appear to lie chiefly to the south of

Heshbon ; in Joshua xiii. 24-28 they lie almost wholly to

the north ; while other texts present discrepancies that

are not easily reconciled with either passage. That Gad,
at one time at least, held territory as far south as Pisgah
and Nebo would follow from Dent, xxxiii. 21, if the
rendering of the Targums, revived by Ewald and Diestel,

were to be accepted—"and he leokcd out the first part for

himself, because there was the portion of the buried law-
giver ;" it is certain, however, that, at a late period, this

tribe was localized chiefly in Oilead, in the district which
now goes by the name of Jcbel Jilnd. Possibly some cities

were common to both Reuben and Gad, and perhaps others
more than once chaji^ed hands. Both tribes were pastoral

and warlike ; but the latter seems to have excelled in bravery

and force of character, and indeed there are indications

that the tribe of Reuben had been absorbed, or become ex-

tinct, at a somewhat early date. David's men of Gad (1

Chr. xii. 8) are famous, and Jephthah and Elijah seem to

have belonged to that tribe. It followed Jeroboam in the

great revolt against the house of David ; and a genealogy,

as at the time of Jeroboam II., is given in 1 Chr. v. 11-16,

where the names are in every case different from those in

Numbers. The tribe was " carried into captivity " by
Tiglath Pileser in the 8th century B.C. (1 Chr. v. 26 ; comp.

2 Kings XV. 29), and at tliis point it wholly disappears from
history.

GAD is also the name of a " prophet" or "seer," who was
probably a pupil of Samuel at Naioth, and a companion o(

David, to whom he early attached himself. It is not known
to which tribe he belonged. He is first mentioned in

1 Sam. xxii. 5 as having joined David while he was "in the

hold ;" and he afterwards became a member of his regal

court, -where he seems to have held an official position,

being occasionally designated as " the king's seer." He
assisted in organizing the musical service of the " house of

of God " (2 Chr. xxix. 25), and also wrote a " book of the

acts of David," which is referred to in 1 Chr. xxix. 29.

GADAMES, Ghadames, or Rhadaates, the chief town

of an oasis of the same name, in that part of the Sahara

which belongs to the regency of Tripuli, not far from the

frontier of Algeria. According to Dr RolJfs, the last

form of the word more correctly represents the Arabic

pronunciation ; but the other forms are more usual in

European books. The whole oasis is surrounded by a

dilapidated wall varying in height from 12 to 20 feet, and
it requires about an hour and a half to make the circuit of

the enclosure at an ordinary walking spacer In the town
proper the streets are narrow and tortuous, and they are

usually covered in overhead to keep out the heat. Its

public buildings comprise six mosques and seven schools
;

and it is worthy of note that all the inhabitants can read

and write, and that those who cannot pay for their chOdren

are allowed to send them to school free of charge. The
Gadamsi merchants have been known for centuries as

keen and adventurous traders, dnd their commercial esta-

blishments are to be found in many of the more important

cities of northern and central Africa,such as Kano, Katsema,
Timbuctoo. Gadames itself is the centre of a large num-
ber of caravan routes, and it is calculated that, on aa
average, about 30,000 laden camels enter its markets every

year. At the time of Richardson's visit in 1845 the total

population was estimated at 3000, of whom about 500 were

slaves and strangers, and upwards of 1200 children; but it

now amounts in round numbers to 7000 or even 10,000.

The natives are mainly of Berber descent, although their

blood has from generation to generation been mingled with

that of Negro slaves from various parts of Africa. It is

evident, from the remains that are still extant, that the

oasis of Gadames was formerly inhabited by people whose
architecture was of Roman origin ; and it is not unlikely

that the Romans themselves may have been attracted to

the spot by the preseiice of the warm springs which still rise

in the heart of the town, and spread fertility in the sur

rounding gardens. An identification has been made with

Cydamus, a town mentioned by Pliny. See Largeau in

£uU. de la soc. geogr. de Paris, 1877.
GADARA, an ancient city of Syrii, in the Decapolis,

I'bout 6 miles S.E. of the Sea of Galilee, on the banks of

the Hieromax. The site, now called Um Keis, is marked
by extensive ruins, which are quite in keeping with the

statements of Josephus and Polybius that Gadara was the

capital of Periea, and one of the most strongly fortifie(f

places in the country. The walla can still be traced ia 9
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circuit of about 2 miles ; one of the principal streets—

a

via reda, or straight street—has evidently been bordered

on both sides by colonnades; and two theatres are the must

noticeable of the ruined edifices. The cliffs round the town

are full of tombs excavated in the limestone rock, and by a

curious irony of fate these chambers of the dead are the

only places where a living inhabitant of Gadara is to be

founi According to Josephus, Gadara was a Greek city,

and it appears at least not improbable that it was a foreign

settlement. The name does not occur' in the Scriptures

;

but in the New Testament, the phrase " the country of the

Gadarenes " is used more than once, and there is no reason

to doubt that the vicinity of the town was the scene of the

healing of the demoniacs by the Saviour, recorded in Matt.

viiL, Mark v., and Luke viii. Josephus informs us that

Gadara was captured by Antiochus in 218 B.C., and, about

20 years afterwards, stood a ten months' siege by Alexander

Jannaeus. It was twice taken by Vespasian, though, on
the first occasion, the Jewish inhabitants offered a stout

resistance. At a later period it recovered from the injuries

he inflicted, and was one of the most beautiful and flourish-

ing cities of Syria ; and it was not till after the Mahometan
conquest that it feU again into decay. Its archreon or

prefecture is mentioned in the Midrash Rabba {circa 278)
and other Jewish writings. According to Dr O. Blau the

town was also known as the Arabian Antioch. To the

literary student it is interesting as the birthplace of

Meleager the anthologist.

See Porter m Jottrn. of Sacred Literature, vol. vi. ; Journ. Asia-
tique, ISer, p. 191; Zeitsch. d. D. Morg. Gcs., 1869.

GADDI. Four painters of the early Florentine school

—

father, son, and two grandsons—bore this name.

1. Gaddo Gaddi (1239 to about 1312) was, according to

Vasari, an intimate friend of Cimabue, and afterwards of

Giotto. He was a painter- and mosaist, is said to have
executed the great mosaic inside the portal of the cathedral

of Florence, representing the coronation of the Virgin, and
may with more certainty be credited with the mo.saics inside

the portico of the basilica of S. Maria Maggiore, Rome, re-

lating to the legend of the foundation of that church ; their

date is probably 1308. In the original cathedral of St

Peter in Rome, he also executed the mosaics of the choir,

and those of the front, representing on a colossal scale God
the Father, with many other figures ; likewise an altarpiece

in the church of S. Maria Novella, Florence ; these works

CO longer exist. It is ordinarily held that no picture (as

distinct from mosaics) by Gaddo Gaddi is now extant.

Messrs Crowe & Cavalcaselle, however, consider that the

mosaics of S. Maria Maggiore bear so strong a resemblance

in style to four of the frescos in the upper church of Assisi,

representing incidents in the life of St Francis (frescos 2,

3, 4, and especially 5, which shows Francis stripping him-

self, and protected by the bishop), that those frescos like-

wise may, with considerable confidence, be ascribed to Gaddi.

Some other extant mosaics are attributed to him, but with-

out full authentication. This artist laid the foundation of

a very large fortune, which continued increasing, and placed

his progeny in a highly distinguished worldly position.

2. Taddeo Gaddi (about 1300-1366, or later), son of

Gaddo, was born in Florence, and became one of Giotto's

most industrious assistants for a period (as usually stated)

of 2-1 years. This can hardly be other than an exaggera-

tion; it is probable that he began painting on his own
account towards 1330, when Giotto went to Naples.

Taddeo also traded as a merchant, and had a branch esta-

blishment in Venice. He was a painter, mosaist, and archi-

tect He executed in fresco, in the Baroncelli (now Giugni)

chapel, in' the Florentine church of S. Croce, the Virgin

and Child between Four Prophets, on the funeral monument
at the entrance, and on the walls various incidents in the

legend of the Virgin, from the Expulsion of Joachim from
the Temple up to the Nativity. In the subject of tlie Pre-

sentation of the Virgin in the Temple are the two heads
traditionally accepted as portraits of Gaddo Gaddi and
Andrea Tafi ; they cannot, at any rate, be portraits of those

artists from the life. On the ceiling of the same chapel are

the Eight Virtues. In the museum of Berlin is an altar-

piece by Taddeo, the Virgin and Child and some other sub-

jects, dated 1334 ; in the Naples Gallery, a triptych, dated

1336, of the Virgin enthroned along with Four Saints, the

Baptism of Jesus, and his Deposition from the Cross; in

the sacristy of S. Pietro a Megognano, near Poggibonsi, an
altarpiece dated 1355, the Virgin and Child enthroned amid
Angels. A series of paintings, partly from the life of S.

Francis, which Taddeo executed for the presses in S. Croce,

are now divided between the Florentine Academy and the

Berlin Museum ; the compositions are taken from or

founded on Giotto, to whom, indeed, the Berlin authorities

have ascribed their examples. Taddeo also painted some
frescos still extant in Pisa, besides many in S. Croce and
other Florentine buildings, which have perished. He
deservedly ranks as one of the most eminent si>?cessors of

Giotto; it may be said that he continued woiicing up the

material furnished by that great painter, with comparatively

feeble inspiration of his own. His figures are vehement in

action, long and slender in form ; his execution rapid and

somewhat conventional To Taddeo are generally ascribed

the celebrated frescos—those of the ceiling and left or

western wall—in the Cappella degli Spagnuoli, in the

church of S. Maria Novella, Florence ; this is, however,

open to considerable doubt, although it may perhaps be

conceded that the designs for the ceiling were furnished by
Taddeo. Dubious also are the three pictures ascribed to

him in the London National Gallery. As a mosaist, he has

left some work in the baptistery of Florence. As an archi-

tect, he supplied in 1336 the plans for the present Ponte
Vecchio, and those for the original (not the present) Ponte

S. Trinita ; in 1337 he was engaged on the church of Orsan-

Michele ; and he carried on after Giotto's death the work
of the unrivalled Campanile.

3. Agnolo Gaddi, born in Florence, was the son of

Taddeo ; the date of his birth has been given as 1326, but
possibly 1350 is nearer the mark. He was a painter and
mosaist, trained by his father, and a merchant as well ; in

middle age he settled down to commercial life in Venice,

and he added greatly to the family wealth. He died iu

October 1396. His paintings show much early promise,

hardly sustained as he advanced in life. One of the

earliest, at S. Jacopo tra' Fossi, Florence, represents the

Resurrection of Lazarus. Another probably youthful per-

formance is the series of frescos of the Pieve di Prato

—

legends of the Virgin and of her Sacred Girdle, bestowed

upon St Thomas, and brought to Prato in the 11th century

by Michele del Dagomari ; the Marriage of Mary is one of

the best of this series, the later compositions in which have

suffered much by renewab. In S. Croce he painted, in

eight frescos, the legend of the Cross, beginning with the

Archangel Michael giving Seth a branch from the tree of

knowledge, and ending with the Emperor Heraclins car-

rying the Cross as he enters Jerusalem ; in this picture

is a portrait of the painter himself. Agnolo composed

his subjects better than Taddeo ; he had more dignity

and individuality in the figures, and was a clear and bold

colourist; the general efl'ect is laudably decorative, but

the drawing is poor, and the works show best from a

distance. Various other productions of this master exist,

and many have perished. Cennino Cennini, the author of

the celebrated treatise on painting, was one of his pupils.

4. GiovA>'Ni Gaddi, brother of Agnolo, was also a painter

of promise. He died young. (w. m. r.)
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GADIATCH, a town of Russia, at the head of a district in

th» government of Poltava, situated on the elevated banks

o£ the Grun and the Psel, 73 miles N.N.W. of Poltava, in

50° 22' N. lat. and Si" 0' E. long. It is a plain wood-built

town, with four Greak churches and two synagogues, deriv-

ing its isma importance from its four annual fairs, one of

xrhich, lasting for three weeks, was, up to 1857, held at the

Harmitaga of the Transfiguration {Skeet Preobrazlienshi).

In 1860 the population -was 7263, 1213 of the number

being Jews. According to W. Struve's Calendar for 1878,

it waa 8-125. Godiatch was the pkce where the assembly-

was convoked by the hetman Vigofski in 1 058, for the

publication of the treaty contracted between the Ukrainians

and the Poles. During tho hetmanate it had fortifications

of which traces are still extant, ranked as a garrison town,

and was tha reaidence of the hetman. At first it was

included in tha military district of Luben, but after 1 650 in

the district to which it gave its name. Along with 13 large

villages it was bestowed by the empress Elizabeth on Count

Razumofski, but it was afterwards purchased from him by

the empress Catharine II. In 1771 tlie town and district

were incorporated with the province of Kieff, and in 1802

they obtained their present position in the government of

Pnltowa.

GADMTALL, a word of obscure origin,* the common
English na.me of the Duck, called by Linnasus Ana3 strepera,

but considered by many modern . ornithologl^its to require

removal from the genus Anas to that of Ckavlelasmiis or

Ctcn'jrhyncLns'ol either of which it is not only the typical

bnt the sole species. Its geographical distribution is almost

identical with that of the common Wild Duck or Mallard

(see Ddck, voL vii. p. 505), since it is found over the

greater part of the Northern Hemisphere; but, save in

India, vhare it is said to be perhaps the most plentiful

species of Duck during the cold weather, it is hardly any-

where so numerous, and both in the eastern parts of the

United States and in tho British Islands it is rather rare

than otherwise. Its habits also, so far as they have been
observed, greatly resemble those of the Wild Duck ; but its

appearance on the water is very different, its small head,

flat back, elongated form, and elevated stern rendering it

recognizable by the fowler even at such a distance as

hinders Mm from seeing its very distinct plumage. In
coloration the two sexes agree much more than is the case

with any of the European Freshwater Ducks {Aiiatinae)—
one only, the Anoi marmorata, excepted ; but on closef

inspection the drake exhibits a delicate ash-coloured breast,

and upper wing-coverts of a deep chestnut, which are wholly
wanting in his soberly clad partner. She, however, has, in

common with him, some of the secondary quills of a pure
white, presenting a patch of that colour which forms one of

tha moat readily-perceived distinctive characters of the
species. The Gadwall is a bird of some interest, since it

is one of tha few that have been induced, by the protection

afforded them in certain localities, to resume the indigenous
position they once filled, but had, through the draining and
reclaiming of marshy lands, long since abandoned. In
regard to the present species, this fact is due to the efforts

of tha late Jlr Andrew Fountaine, on whose property^ in

• Wobster gives the etj-mology gad well— go about well. Dr R. G.
Latfaam suggests that it is taken from the syllables gwdul, of the
Latin guerquedula, a TeaL The spelling " Gadwall " seems to be
first found in Willughby in 1676, and has been generally adopted by
later writers ; but Merrctt, in 1667, haa " Gaddel" [Pinax Rerum
naluralmm Britannicarum, p. ISO), saying that it was so called by
birt-deilers. Tho synonym "-Gray," given by 'Willughby and Ray,
is doubtless dorireJ from the general colour of the species, and hai its
aualogoB in tha Icelandic ari/ind, applied almost indiffereutly, or with
some diaticguisning cpitliet, to the female of any of the Freshwater
Duclu, and especially to both sexes of tho present, in which, as stated
In tho text there is comparativelv little rliff^rpni-a of plumage in Drake
•odDuok.'

West Norfolk and its immediate neighbourhood, tks

Gadwall has now, for nearly thirty years, annually bred in

constantly increasing numbers, so that it may again bo

accounted, in the fullest sense of the word, an inhabitant

of England ; and, as it has been always esteemed one of

the best of wild fowl for the table, the satisfactory result

of its encouragement by this gentleman is not to be

despised. (A. x.)

GAELIC LANGUAGE AND LITERATURE. Until

recently there was doubt as to the family of languages to

which the Gaelic belonged ; indeed, with many scholars the

impression existed that it belonged to the Semitic branch,

and that its relations must all be traced among some one or

other of its varieties. This view arose very much from tha

neglect with which the language had been treated by

scientific men. Comparative philology is itself a modem
subject of study. Naturally, in its progress, the more

prominent languages came first, "while the more obscure were

passed over as of comparatively subordinate importance.

The study is one so comprehensive, and requiring so large

an amount of acquirement of various kinds, that it is no

real reproach to modern scholarship that the study of such

languages as the latter should have been postponed in

favour of that of languages more generally known. Their

turn, however, gradually came, and no one can complain

now that they have not received the attention of very com-

petent scholars. It is doubtful whether a higher class of

scholarship has been nurtured anywhere than in the study

of the Celtic languages, as exhibited by such men as Zeuss,

Dieffenbach, Ebel, Whitley Stokes, the Chevalier Nigra,

Henri Gaidoz, and others -who have devoted their strengtii

to their exposition. The result has been the complete

establishment of the fact that this class of languages belongs

to the Indo-European or Aryan stock, and is closely related

to the classical branch of ttwise tongues.

The first who brought real scholarship to bear upon the

question of the family to which the Celtic dialects belonged

was Dr Cowles Pritchard. His Eastern Origin of the Celtic

Nations is a work of the highest value, distinguished by ita

erudition, and the sound jQdgment it displays He was on«

of the most remarkable men whom Britain has produced in

the field of comparative philology. No doubt it is with the

Welsh he chiefly dealt, but, in discussing such questions as

he had to deal with, it mattered little which of the Celtic

tongues was made use of. Many writers followed Dr
Pritchard, and there is now, as has been said, no question

about the Aryan source of the Celtic languages. It is not

that the words are to a large extent analogous, but the

grammatical structure and the idioms correspond to such

an extent that the question is put beyond a doubt ; while,

with the exception of a few common vocables, there is little

that is analogous between the Celtic and the Semitic

languages.

The territory once occupied by the Celtic race is a ques-

tion of much interest. Now they are confined within well-

known limits. On the European continent they occupy that

part of France usually called Brittany, the most westerly

portion of the country terminating in Cape Finisterre. They
occupied this territory so early as the days of Julius Caesar,

although it has been said that they were emigrants from
Britain at a later period. The topographical terms given

by Caesar in describing the Roman invasion all indicate

that the lang^iage of the natives of Brittany used then, and
for a long time before, was as much Celtic as it is now.
Opposite to Brittany lies British Cornwall, a region with a

Celtic tongue until about 100 years a?o. The two Corn-
walls—one in Britain and the other in France—terminated,
one on each side, the territory occupied by the Celt. The
dialects spoken in these stood in the closest rektionship.
To the north of this lies the greatest of all the modem se«-
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Uons of the Cimbrian Ceics. Wales, occupied by about a

million inhabitants, is nearly Celtic, and uses the ancient

tongue o£ Wales, Cumbria, and Strathclyde. Across the

se.. from Wales lies the Isle of Man, where the Gaelic

branch of the Celtic held sway, and does to some extent

still In Ireland the Gaelic also prevailed, and is still

spoken by about a million people. And lastly, in the

Scottish Highlands about 300,000 people still use, less or

more, the old Gaelic tongue of Scotland. Thus Brittany,

Wales, Man, western Ireland, and the Scottish Highlands

are now the territory of the Celtic languages. That they

once occupied a wider sphere is beyond a doubt. There

are traces of the tongue, in one form or other, to be found

all along southern Europe. Topography is a valuable

source of evidence, and one that wQl be made to serve pur-

poses it has never served as yet ; and it furnishes us—in

Italy, France, Switzerland, Spain, and Portugal-^with relics

which, like animal fossils dug from the depths of the earth,

speak unmistakably of what formerly existed there. How
far the Gaelic form of Celtic speech prevailed it is difficult

to say, or whethsr it existed alongside of the Cimbric on

the continent of Europe. But the name Gallia is significant

a.'? applied to France ; and it is a suggestive fact that, to

this day, the Bretons call France Gaul, as distinguished

from their own country, and in like manner call the French

language Gallic, as distinguished from the Breton. In

Scotland the Gaelic and Cimbric races long dwelt together,

distinct and yet nearly related. When they separated,

either as to race or 'anguage, is not easily settled. There

are indications on the Continent which rather throw doubt

on the idea maintained by some writers that the divergence

took place after the settlement of the race in Britain, and
farther inquiry as to these indications is essential ere a

satisfactory conclusion can be reached. But within the his-

toric period the two races existed side by side in Scotland,

tlie Cimbric occupying the region called Strathclyde, with

their separate government and laws, and the Gael a4 least

occupying the Dalriadic kingdom of Argyll. The people

caUed by the Romans Picts occupied the north and east of

Scotland. That these were the same people with the

Dalriadio Scots is somewhat questionable. That they were

closely related to them is beyond doubt, but that they had
linguistic and other peculiarities is manifest. Tkeir topo-

graphy proves it, being different from that of either Iceland

or Argyll, and, so far as the historic relations of both are

concerned, they indicate a. state of chronic war. For
centuries there were mutual raids of Scots on Picts, and
Picts on Scots, until finally, under Kenneth MacAlpine,
king of Dalriada, the Picts were overcome in the year 8i3,

and they and the Scots became united under one monarchy.
The tradition is that the Picts were annihilated,—meaning,
in all likelihood, their power,—and tbero arose one great

united kingdom. The united people are the ancestors of

the present Scottish Highlanders, and the Gaelic language

has come down from them to us, influenced as to structure

by the dialect spoken and written by the victors.

The Gaelic language, as now in nse in Scotland, resemblss

closely in its structure both the Irish and the Manx. They
form one family, and yet it has its own distinctive features,

Irish scholars maintain that it is a modern and corrupt

ofishoot of the Irish, and account in this way for tliese

peculiarities. They say, for example, that the absence of

the present tense in the Gaelic verb is a mere instance of

decay, and proves the modern character of the dialect. But
the Welsh is no modern and'corrupt form of Irish, but an
ancient distinct tongue, so far back as history carries

us. And yet it wants the present tense, indicating that

this peculiarity is distinctive of some of the Celtic tongues,

and that what is cited as a proof of .-ecency may in reality

be a proof of priority. The present tense may be called an

Irish addition made to the verb in the process of culture.
At the same time it must be allowed that there is a difSr
cnlty in proving from any literary remains existing that the
present Scottish form of the language is of great antiquity.
AH the literary relics that have come down to us are
written in what is usually called the Irish dialect. -The
present tense is in universal use, as well by Scottish as by
Irish writers. This arose from the identity of the Irish and
Scottish churches. The dialect in which all theological
treatises were written was one, and this dialect extended
from the clergy to bards, and sennachies, and medical men.
There is not a page of Gaelic written iu any other dialect
before the middle of last century. But as in other ccun-
tries there was both a spoken and a written dialect in use,
so in both Scotland and Ireland there appears to have been
a dialect in use among the people as their common speech,
and another used -by their scholars,—the former varying
according to locality, and the latter being identical through-
out. Some of the features that distinguish the Gaelic
language, partly iu common with the other Celtic tongues,
and partly not, are the following :

—

1. The aspiration of consonants. Ttdi is accomplislied ty tlie
change of m into v, of b into v, of d into y, of g into a broad y, of

p into /, and 5 and t into h. As appearing in tha initial articula-
tions this presents a peculiar difficulty to the learner of Gaelic. He
has been accustomed, in learning other tongues, to observs the
changes required by inJicxion, and other requirements of correct
grammatical structure. But he has not been familiar with changes
in the initial letters of words. In English these letters never
undergo any change ; but in Gaelic he meets with such changes at
once. He finds mac, a son, becoming iu certain circumstances vae,
and he is ready to doubt whether both forms belong to the sameword.
To make the difficulty as little formidable as possible to the reader, the
authors of the Gaelic orthography fell upon the method of using the
letter A,which, though hardly a letter in Gaelic, and never used to
begin a word, is now used more than any other letter. The Irish
use a dot. The use of the h serves to preserve to the reader the
original form of the word. Hence mac becomes by aspiration, or
adoucisscmcTit as the French caU. it, mhac, pronounced rat These
initial changes of certain consonants are made for the purpose of
euphony, to which Gaelic makes large sacrifices, and also for the
purpose of distinguishing gender. An aspiration converts the
feminine into the masculine, and, vice versa. An ceann is the head,
masculine, a' chos the foot, feminine. So a cJws is his foot, a cos ia

her foot; a cheann is his head, a ceann is her head, the pronoun
undergoing no change, although its gender is Indicated by the
change. There are other purposes served by aspiration of consider-
able importance. The Gaelic learner makes a large acquisition when
he masters the principles of aspiration, and inquirers into the
characters of the language will cease to blame the frequency with
which h appears in Gaelic writing when they come to see how im*
portant a purpose it serves.

2. Another peculiarity of the Gaelic lingilage is to he found, aa
already said, in the want of a present tense in the Verb. Th4
verb " to do " is dean, the theme of the verb being in the impera-
tive mood. There is no tense expressing simply I do, the form in

use being I am doing, tlui mi a' dcanamh. The Irish sij deanaim,
I do, but that is not the Scottish form of the expression.- In this

Gaelic is not only at one isith several of the Celtic branches,
but with some of the Semitic tongues. And it has this further in
common with these last, that the future is used to express present
time. This occurs frequently in the Gaelic version of the Bible,

where we have an ii a chreideas anns a' ilhac, he that will

believe ia the Son, for he that believeth. And yet occasionaBy •
true present tense appears in Gaelic ;

—

an cluinn thu, sint Do
you hear that? duinnidh, I do hear it; am faii thu sint Do
you see that? chi, I do see it. In those cases and some others
there is no doubt a distinct present tense. The cases are, however,
few, and occur in peculiar circumstances.

3. Another feature peculiar to Gaelic is that there is no real

infinitive in the verb. The infinitive iu use is a noun which may
appear either in the form of a participle or an infinitive, according
to the effect of the preceding preposition. I am going to strike,

tka mi 'dol do ihualadh, I am going to striking ; I am striking, tha
mi a' lualadK, I am at striking,—the preposition do, to, in the one
case giving the noun the force of an infinitive, and the preposition ag
or a', at, giving the same noun the force of a participle. The Gaelic
infinitive is thus identical with the Latin gerund, and is one of the
points where the classical and the Celtic tongues meet and touch.

In the article Celtic Ltteeature reference is made
to some of those caaes in which the Irish dialect of the
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Celtic differs from some of the others. It Ib nnnecessary

here to go over the same ground again. What is distinctive

of the Irish is, for the most part, distinctive of the Scottish

Gaelic. The 'Gaelic retains the hard or k sound of c.

There is not an instance of a purely Gaelic word in which

the c is pronounced soft. There are dialects of Gaelic, how-

ever, in which the c becomes aspirated in the middle or at

the end of a word. Thus mac, a son, is pronounced machd

;

peacadh, sin, is pronounced peachdadh. This peculiarity

does not exist in the counties of Sutherland and Caithness,

where the hard sound of c is retained. The Scottish Gaelic,

'n like manner, in common with Sanskrit, Latin, German,
and Slavonian, retains the sibilant «, where other dialects

have discarded it. Many words beginning in Gaelic with

s have h as the initial letter in WelsL It is worthy of

observatioUj however, that, in the aspirated form of the s

used in inflexion or as indicative of gender, the s assumes

the. sound of h in Gaelic. In like manner, words in Gaelic,

as in Irish, can end in s, r, and n. The instances of these

are numerous. So also does the Gaelic, like Irish, retain

a harder form of the articulation than the British, but not

to the same extent ; for huvel, low, in Irish humal, is in

Gaelic umhal, approaching in this, as in many other cases,

nearer to the British form. So the Gaelic preserves letters

where the British loses them, but not to the sam'e extent as

the Irish. For when the Irish has tech, a house, and the

British ti, the Gaelic has both teach and ti'^h, and for the

most part uses the latter. In addition to this, the Gaelic,

like the Irish, has preserved the declension of its noun,

which cannot be said of the British, Four of the cases are

in constant use, the nominative, the genitive, the dative,

and the vocative in both numbers, the dative plural alone

having almost disappeared from common speech. In the

singular number these cases are distinctly marked

—

cos, a

foot, gen. coise, dat. cois, voc. a chos. Wherever the language

is well spoken these cases are in daily use, and are lost

only when the language is far on in the process of decay.

Difference between Gaelic and Irish,—The differences

between the Gaelic and the Irish are considerable, and,

though Irish writers maintain the contrary, are not to be

taken as indications of the modem origin of the former.

Without entering on that question, we find a marked dis-

tinction in the use by the Irish of what is oaUed eclipsis,

—

that IS, the use of other and softer articulations to eclipse

the harder in the beginuing of a word, in some cases, as,

for instance, in the genitive plural of nouns. The object

aimed at would seem to be euphony, and in seeking this

object the Irish and the Scottish ear did not altogether

correspond, In Irish, the law as given by O'Donovan is

that m eclipses b, as ar m-bo, our pow
; g eclipses c, as ar

g-ceart, our right : n eclipses d, bh eclipses /, n eclipses g, b

eclipses p, d eclipses t, t eclipses s. This system of eclips-

ing runs through the nouns and verbs. It is unknown in

Gaelic, if we except the eclipsing of s by *, as an t-sitil, the

eye, an tslat, the rod, and certain words which, in some
districts of the Highlands, suffer eclipse. In Skye the ex-

pression for the number of men is direamk nan n-daoine, the

n eclipsing the d. Other instances may be found along the

west coast of Scotland. Bat eclipsis is, for the most part,

distinctive /of th? Irish dialect. The Gaelic is further

marked by a greater tendency to aspiration than the Irish.

The sentence donnas' ta tu\ how art thoul in Irish, is in

Gaelic cionnus tha thu 1 the verb and the pronoun being both

aspirated. Other differences might be referred to, but one

is prominent, the difference .of accent or emphasis. The
tendency of the Irish is to emphasize the final syllable, that

of the Gaelic to emphasize the penultimate. Thus saldch,

dirty, in Irish, is in Gaelic saldch ; Oisin, Ossian, is in

Gaelic Oisidn. This makes a striking difference in the

spoken tongues, and occasions one of the main difficulties

Irish and Scottish Celts have in understanding each olhui»
speech.

Advantages and Defects' of Gaelic.—The Gaelic lan-

guage, as now existing, lias its advantages and its corre-

sponding defects. It is admirably adapted for the purposes
of the poet. In descriptive poetry few languages excel it.

There are some pieces of ancient, authentic, Ossianic poetry
existing that are equal in power and beauty to the compoei'
tions of any age or country. Such are the description of

Cuchullin's chariot and horses, and the description of the
swords of the Ossianic heroes. The same is true of more
modem poetic compositions. Macintyre of Glenorchy's

Beinn Douraii and Coire Cheathaich are fine specimens of

descriptive poetry—poetical in conception throughout,

couched in the choicest language, and with rhythm of un-

failing accuracy. The same may be said of Macdonald's
Oran an t-samhraidh, or Ode to Summer, which is a

remarkable specimen of what the Gaelic is capable of when
used for the description of nature. Other lyrical composi-

tions are also of a high order of merit Love-songs and
boat-songs abound, and are in many cases full of life and
force ; and the numerous songs expressive of clan aSections

and animosities display the same characteristics. No lan-

guage is more capable of expressing both love and hate, and
there seems to have been ample scope for both in the past

history of the Highland clans. Within certain limits then

Gaelic is the language of poetry, extending from the epic of

the Ossianic bards down to the lyric or less aspiring efforts

of lesser bards,.

The language is also admirably fitted for the communica-

tion of religious knowledge. It is in its structure meta-

phorical and emotional, and renders with wonderful pre-

cision and effect the statements of Scripture, The saying

attributed to one of the dukes of Argyll is well known,

that if addressing his sovereign he would choose English,

if addressing the lady of his affections he would choose

French, but if he was addressing his God he would choose

Gaelic. Few of those whose calling it is to teach reli-

gious truth, and who know how to handle the language

with effect, have failed to feel and own that it is incompar-

able for conveying the knowledge of the truth with power.

Perhaps no preachers have surpassed the Welsh in real elo-

quence, and yet some of the Gaelic preachers have not been

behind them. The language has served a great purpose in

the Highlands in connexion with the religious life of the

people.

The defects of the language are to be found chiefly in the

departments of philosophy, science, and art. There it hse

either to be rejected or to be supplied from foreign sources.

Indeed in this field it seems to have deteriorated during

the course of several centuries. There are MSS, of the

14th and 15th centuries in existence, in which terms are

employed in connexion with discussions in philosophy,

theology, and medicine that could not now be understood.

The philosophy of Aristotle is well rendered, as are also the

theology of the fathers and the medical disquisitions of the

Arabic writers on medicine. But when modern science

and philosophy, and even theology in some t)f its depart-

ments, have to be dealt with, the lack of terms renders tlie

task a difficult one. It is here that, in the progress of

education, the difficulty of preserving the language lies.

The effect of this want is traceable in common speech, when

English words have of necessity to be used in connexion

with objects of everyday use. Steamer, train, boiler,

engine, railway, quay, <tc., have just to be introduced from

the Saxon, and presented with a little of the Gaelic tone in

them to suit the Celtic ear. Some writers and speakers do

try to invent Gaelic terms to represent all these and similar

objects, but popular usage rejects them and prefers the

foreign words.
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Gaelic Literature.—The literature of the Scottish

lliglilands may be divided into seveial branches. The
following outline comprehends more perhaps than is usually

iacluded under that term; in particular, it appears necessary

to give liere some account of topographical and personal

names.

Mythology.—We have first the mythology of the race.

Little of this now exists,and it is difficult to piece the

scattered fragments together. We find the mythology of

the older faith or faiths interwoven in some cases with the

mythology of the Northmen. The mythology of the East

appears at some points, and we have giants, fairies, and

witches, some of them firmly believed in to the present day.

Adamnan, in his life of Columba, refers to the magi who
wore in the palace of the Pictish king whom the missionary

Bought to convert. Who these were, and what was their

creed, is not clearly stated, but all we read of that early

faith, and all that tradition brings down to us, would seem
to indicate that their worship was a form of sun worship.

• The words applied to the cardinal points of the compass con-

vey this impression, the fear shown in many ways of going

against the course of the sun, and certain festivals in which

fire was and is used, would seem to confirm it. The bodies

of the dead are in some'cases carried sunwise round certain

objects on their way to the burial ground ; in fact, words

and practices crop up in several parts of the country serving

to show that the sun was worshipped. Italh, a circle, is

used in Gaelic to express good fortune :

—

cka-7i'eil rath air,

there is no circle on him,—he is not fortunate,—referring,

no doubt, to the course of the sun. There was a Gaelic

mythology connected with the Fingalian heroes. Whether
they themselves were mythical or not is debated, but

there was a mythology connected with them. Fingal had
a sword that never required to be used twice ; the Vulcan
of the race could cross a glen with a stride ; Manannan, son

of Lir, from whom the Isle of Man is named, could clothe

himself in a fog, and so hide himself from his enemy. The
story of Diarmad and the boar and the story of Fraoch
and the beast are mythological, the former being the Celtic

.story of Achilles, and the latter the Celtic version of the

Garden of the Hesperides. Then there were giants called

-Va Fianiaickean, men of colossal mould. Dun Fhian, the

giant's ca.stle, is a common topographical term. Here is

the description (with English translation) of one of these

heroes :

—

" Tamhull m6r, mac slieann Tamhuil,
Cha ruigeadh a' mhuir mh6r a ruinnse,
Cha tharadh e mach, 's cha tharadh e steach,

'Us 'n uair a bliitlieadh e 's a bheul fodha,
Bhitheadh a dhruim a' sgriobadh an athar."

Great Taval, son of old Taval,
The great sea wouldn't reach his middle

;

He couldn't get out and he couldn't get in;

And when he lay down on his face,

His back would be scratching the sky.

Some of these tales of the giants attribute to tnem a
great age. There is one tale in whic^ five generations in

succession are said to exist at the same time, and the

youngest of them a very aged man. The traditional tales

taken down by Mr J. F. Campbell, from oral tradition in

the Highlands are full of mythology. Animals in these
play an important part, and are endowed with remarkable
powers. How far this mythology is original, or is borrowed
from the East, is an interesting question. In some of the
Western Isles, the Scandinavian god Odin enters into the
popular mythology, a relic, no doubt, of the Norse occupa-
tion of the territory. Fairies, or the daoine s'dhe or dth-
ifhean, fill an important place in the mythology of the
Highlands. The name of these imaginary beings is derived
from their supposed habits. Siih h a common name in

Gaelic for a hill of a peculiar form. Ab a diminutive it is

siihean, the word used for greer. hillocks, which abouna
throughout the Highlands. These Lills are supposed to be
the abodes of fairies, who, in consequence, are called daoine
slihe, or the men of the hillocks. Sith, peace, has no part
in forming the designation, although often said to have.'

These beings were the very opposite of peaceful in the
popular belief. It is impossible here to give an accovmt of

the common belief in the Highlands regarding fairies, but
there is a great deal of popular literature taken up with
descriptions of it, and with stories regarding these mis-
chievous and meddling beings. They were fond of carrying

away young children, and substituting young fairies in their

place, to the grief and harassment of the mother. Nor did
they confine their assaults to children, but sometimes carried

men and women to their underground abodes, where they
passed through extraordinary scenes. The Eev. Robert
Kirke of Balquhidder wrote an account of the fairies which
awakened their anger, and they spirited him away to fairy-

land. He was able to appear in the room at the baptism
of a child born after his removal, when it was arranged

that for his deliverance a knife was to be thrown over his

head at a certain moment. The hour came, but through
some infatuation the party entrusted with the duty failed

in the performance. Mr Kirke was not delivered, and is

believed to be in fairyland to this day. Similar stories are

without number, and show how widely extended the belief

in fairies was.

Witchcraft had a large place iu the popular beliefs, and has

not lost it altogether at the present day. It was supposed
possible for a person endowed with this power to inflict

great damage upon an adversary. Milk could be abstracted

from the cows of a neighbour and brought to swell the pro-

duce of the party abstracting it. This belief has been the

source of much animosity and strife among neighbours

down to the present time. Clay bodies stuck over with

pins could be formed representing an adversary, and could

be laid in a stream, and as the clay wasted, the body of

the man represented pined until he died. This afforded

ample room for the exhibition of party or personal hatred,

and is not altogether unknown now. The literature of

witchcraft is of considerable extent, and consists in tales

and forms of exorcism which are very various, and some of

them very curious. The forms are all in rhyme, and do not

display much of the genius of poetry ; they are usually

made up ,of appeals to saints and apostles, with the

occasional introduction of the Virgin Mary. Several of

these have- been handed down by tradition, and are scat-

tered through various works devoted to Highland lore. Near
the valley of the Spey there recently lived a noted wizard,

who possessed a charmed bridle which exercised a most
powerful influence over all forms of bewitchment. A
clergyman, not far from the residence of this man, was on

one occasion much disturbed by the state of his cows,

which had suddenly ceased to give milk. The neigh-

bours assured the ministe'* that it was witchcraft, and that

he ought to send for the man with the charmed bridle,

which, very much' against his will, he was induced to do.

The wizard came, and was told by ibfi clergyman that he

had no faith in his witchcraft, but he should very much
like to have his counsel as a man of skill. The so-called

wizard, understanding with whom he had to deal, at once

laid aside all pretension to superhuman power, and asked

the minister where his cows usually fed, saying that they

would go and take a look at the grass. They did so, when
the wizard pointed out a plant, then in flower, which he

said was, in that condition, most injurious to cows yielding

milk. He advised the minister to keep the cows away from

that piece of pasture for a fortnight. This was done, and

the cows recovered. The wizard got his fee and a promise

that nothing should be said to affect the public confidence
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ta 'ha pow^r. This is the kind of witcbcraft that has

existed all aluug, aiid which has cost many poor helpless

creatures their lives at the stake.

Topography.—Iq dealing with the literature of the

Highlands we cannot overlook the topography of the

country. It is to be regretted that in Scotland we have no
Buch MS. remains, containing topographical terms with

their origin, as are to be found in Ireland, nor have we any
work on the subject of topography possessed of the slightest

authority. But wo have nimierous ancient charters con-

taining names of places, and we have what ate called the

relonrs, connected with the succession to property through-

out the country, and these contain extensive lists with the

epeUing adopted for the names at different periods. These
names belong to different languages. There is apparently

an original language, if not more than one, which is nov
lost. Without this assumption there is no accounting for

many of the names applied to natural objects. Then there

is the old Norse and the Anglo-Saxon, the one using wick-

for a bay, as in Caithness, and the other for a town, as in

Roxburghshire
J then there is the British, as in the old

Strathclyde territory, and the Gaelic The Gaelic, in its

topographical distribution, does not occupy the same field

with that occupied by it as a spoken tongue. The spoken
language and the topography of Galloway are quite at

variance ; so with Lewis and others of the Western Isles.

The spoken language of Galloway is Scottish, the topography
is almost wholly Gaelic. The spoken language of Lewis,
Harris, Skye, &s., is Gaelic, the topography is almost
vsTioUy old Norse. But one thing is manifest, that Gaelic
names are distributed over the whole surface of Scotland,
although not in equal proportions. These names contain a
history, could it be evolved. They speak of races distinct

and successive, although their testimony as to dates is

difficult toread. The county names of Scotland in Gaelic
are sugstestive ;

—

Shetland Sialluinn.
Orkney Arcaibh,
Caithness Gallthaobh.
Sutherland Cataobh,
Koss Hos.
Cromarty Crombadh,
Inverness InbliearTiaoise.

Nairn Inbhcarnarutm,
Moray Morthaobh.
Banff £anabk.
Aberdeen Abaircadhain.
Kincardine Cimicchardainn.
Forfar Farfair.
Perth... Peart.

Fife Fm.
Stirling Sruilendk.
Galloway GuUlhaobh.
Dumfries Dunphris.
Lanark Lamrch.
Argyll AToghael.
Dumbarton Sunhhreammn,
Bute Eoite.

Linlithgow Lanneulliaich.
Lothian, iL&E. Loudaidh.
Renfrew RenfnmJh.

^„ \ SiorrawaclM
^ ( Adhar.

Kirkcudbright Cillechuibeirt

This list does not include Peebles (which is probably
Celtic), Selkirk, Roxburgh, and Berwick, as there are no
Gaelic terms for them, but in the other cases it will be
seen to what an extent the county names. are really Gaelic.
The same is true of names of parishes, which are, to a
large extent, Gaelic both in the north and in the south.

It is to be observed that the Gaelic topography of Scotland
differs widely from that of Ireland. The Irish sliahh, for
a mountain, rarely occurs in Scotland, where the word in
use chiefly is beinn. It does occur, but the instances are
tew, while the Scottish ben is as rare in Ireland. Baile, a
township, is sufficiently frequent in Scotland, but not so
much so as the Irish bally. The word strath, for a great
valley, occurs but rarely in Ireland ; in Scotland it abounds
over the whole kingdom. The abers and 2jits and invers of
Scotland are rare in Ireland, or altogether unknown, while
there IS little resemblance in the names of rivers. These
two systems of topography may have originated with the
same people, but in one of the sections there were influences
manifestly at work which were unknown in the other.
Even in the Dalriadic kingdom of Argyll there are features
Khich indicate amarked distinction between the topography

and that of Ireland. Tlie study of this subject is full of

interest, and is capable o£ producing important results both
linguistic .-ind historical. The field is as yet unoccupied,
and affords much to encourage the judicious and paiustak-

ing student
Names of Persons.—The literature of the Highlands maj

be held further to include the names of persons as well a.^

those of places. Indeed some of the older MSS. are filled

with pedigrees, sometimes of kings, soinetimes of lesssr

persons. Manjrof these ascend up to Noah, and even to

Adam, showing at least that they date since the conversion

of the Gael to Christianity. There are several interesting

genealogical lists in the volume of transactions published
by the lona Club, and there are MSS. in the Advocates'
Library, Edinburgh, which contain several lists of a similar

kind. The descent of family representatives is in these

traced up to the original source, which in many cases is

found among the ancient Scottish kings. The preparing

and continuing of these pedigrees was one of the duties of

the ancient bards and sennachies, who transmitted their

knowledge of family history from generation to generation.

It may be believed that these officials would have a measure
of bias in favour of their own patrons, and this may have,

in some cases, influenced their acco'nnts of family history

;

but, upon the whole, there seems to be a large amount of

truth in v/hat they have transmitted to us, back to a certain

date. The rest is pure fiction. A specimen may be given,

extracted from the genealogy of the family of ArgylL

Genelach mao Caiiiri Gillespie mac CaUin anann mac Gillespio

mac Donch anaglia mac Cailin mao Gillespio ruoidh mac Caiiin oig

mac NeiU mac Cailin moir mac Gillespie mac Dubgaill, &e. , and so

on through King Arthur up to Seth, the son of Adam, the son of

God. In English this is—The genealogy of Mac Cailin : Gillespick;

son of Colin, son of Gillespick, son of Duncan the fortunate, son of

Colin, son of GUlespick tiered, son of Colin the young, sou of Neil,

son of Colin the great, son of Gillespick, son of Dougal, &c. So far

the genealogy corresponds nearly with the u^ual genealogies of ths
family histor"aa of the house of Argyll. Similar pedi^ees an
famished of most of the Highland clans.

The names of persons among the Gaelic races are for the

•most part patronymic.

The first name in Its earlier form is nsually descriptive, SisDomigiuii,

Dubhghcd, Donnachadh, Gillcspiiig,—Donald, Dougal, Duncan,
Gillespick,—the brown man, the black man, the brown-faced man,
the servant of the bishop ; often it is taken from the Scriptures, as

Eoin John, Scumas James, Tmnas or Tabhas Thomas, Pcadar
Peter, &c. ; some of the names come from the Norse, as Torcuil Tor-

quU, Tormaid Norman, Aulaidh Clave, Leod Leod, and some an
borrowed from the Normans, as Uillcam WiUiam, Eanraic Henry,
&c. Tha surnames are for the most part patronymics, as Eoai
Mac Neill, John the sou of Neil; and in case there should be

another John M'Neil, another step is introduced, as Eoin Mat
Aeill mlitc Dh(m\hnaiU, and perhaps a third until the person is

thoroughly identiSed, Sometimes there is a reduplication of the

sonship,' as Mac ifhic Alasdair, Mac Mliic Ailein, the son of tlie

son of Alexander or Allan, names of important Highland chiefs.

In other cases the surname is descriptive, asZhtbh black, EotJi duih
Black John, Eeag little, Mor big Buidh yellow, Crom bent,

Ruadh red, &c, whence many well known English names ate

derived. A large number of Highland names and surnames aie

ecclesiastical, as those derived from St John, St Columba, St Cattan,

St Bridget, and other^, and thus become helps to historical inquiry.

One thing is somewhat remarkable, that there is not an C, in accord-

ance with Irish nomenclature, among the Scottish Celts.
_
The oM

O'Duinn of Argyle is lost, and the patronymic of-the Celt is marked
by the tiniform use o£ mac, representing a son, as 0' does a grand-

son. . The age of fixed family names seems no older than the age of

charters. Previous to that patronymics imiversally prevailed, but

when charters were taken fixed names were essential to their value.

JProverbc.—^From names of persons we may pass to pre-

verbs as a part, and a very curious part, of Gaelic literature.

Few languages so abound in proverbs, and proverbs of a

very clever and popular caste. A Highlander seldom gives

expression to an important sentiment without hacking it

with a proverb, and these give force and pungency to what

he says. A collection of these proverbs was made, in the



GAELIC 11

year'1819,bythe Rev. Donald Mackintosh, and, to form some

idea of the number of them, it is only necessary to observe

that, under the letter " I " alone, they reach the number of

382 in the first edition of the book. A large number of

these proverbial sa.yings escaped the notice of Mr JIackiutosh,

and additions were made in the second edition, while

some of the very best are not recorded even yet Prover-

bial sayings in English are represented ^by sayings of a

different kind in Gaelic, having the same meaning. " There

is many a slip between the cup and the lip " is represented

hy Is le duine an ni a sMuig^as e, ach cha leis an ni a

cAofftineas e, " What a man swallows is his own, but not~

what he chews." " It never rains but it pours " is repre-

sented by An. uair a iheid a' chailleach 'n a milk, theid i

'n a deann-ruith, " When the old -woman takes to running,

she runs with a will." " Sour grapes "

—

Mionnan a' Uiaird

ris a' ckaisteal, cha teid mifhiin do'n chaisleal hkrexin, cha

teid, cha leig iad ami mi, " The bard's oath to the castle,

' I wont go to the vile castle ; no, they won't let me in.'

"

The Gaelic proverbs are full of interest, and add much to

the power of either speech or writing when skilfully used.

Sijev.lachdan, or Tales of Fiction.—These at one time

abounded in the Highlands, and had much in common with

the tales collected and published by Grimm and Daseut,

from the German and the Norse. Until lately, these tales

were entirely oral, and .were little known beyond certain

portions of the West Highlands. Recently they have been

collected, translated,.and' edited, with peculiar care and skill,

by Mr J. F. Campbell, in four Svo volumes. This is a

real addition to Gaelic literature, and- Sir Campbell has laid

every friend of that literature under obligation. One real

service it has done in preserving for us admirable specimens

of the most idiomatic and popular forms of the Gaelic

hinguage. We have it there as used by the tellers of

popular tales among the people for generations. Whence
many of these tales have come it is hard to say, but tales

have been collected in the small islands south of Barra,

where the people seldom tread the soil of even their main

island, containing ideas and forms of thought which never

could have originated there, and the preservation of which,

in such a locality, is a remarkable fact. Are *hey relics of

a higher civilization existing in. ages long gone by] It is

remarkable that the Thomas the Rhymer of Lowland

tradition is well known in the traditions of the Highlands,

and that stories of him related on the borders in broad

Scotch are related in the Highlands in Gaelic aa tales of

great anticjuity.

Clan History.—A portion of the literature of the Gaelic

Celt consists of clan history. The cl^n system does not

seem to be very ancient. In all probability it dates from

the period when the Gaelic kingdom of Scotland ceased to

exist. It has been already said to date from the era of

charters. But the two eras are pretty nearly identical;

Down to the reign of Malcolm III. the Gaelic kingdom
appears to have been to a large extent homogeneous. There

were no elements in it but what were Celtic, as it never

really embraced within it the Scandinavian sections. Then

the land was governed by its maormors and toiseachs, men
who represented the central governing power. It would

seem that when, in the reign of David I., the kingdom

became largely Anglo-Saxon and Anglo-Norman, the Gaelic

people became estranged from their native kings, and

gathered themselves in sections under the sway of their own
chiefs ; and hence came chiefs and clans, instead of a king

and his subjects forming a united nation. The change was

a serious one for the Gaelic people, as they never became

again what they had been before. Clan names appear at

an early period, and in some form or other must have

existed before the time of the Saxonized kings ; but not

one of the great clans of Highland history—the Macdonalds,

the Macleans, the Campbells, the Maeleods, the Mackenzies,
the Mackintoshes, or others—appears at-ftll. In the book ol

Deer, supposed to be of the Uth or 12 th century, the

names of two clans—the clan Jforgan and the clan Canan-=-
appear ; but it is very questionable whether these represent

any clan existing now, although clan Morgan is sa'd to be
the old name of the Slackays of Strathnaver. -But the
names in that interesting record are for the most parr purely

patronymic, and do not indicate any connexion with existing

clans. The fact is that, till very recently, the clan name waa
confined to the chief, as recorcls of eld deeds and processes

at law serve to show.

The Gaelic historical literature of one kind or another is

of considerable extent, and consists of relics, written and
traditional, of the old sennachies or family historians. Id
certain sections of the country the local traditions are full

of the stories of old feuds, and, though not to be implicitly

relied on, contain usually an element of truth. In Suther
land the feuds of the Sutherlands and the JIackays, in Lewis

those of the Mackenzies and Maeleods, in Skye the feuds

of the M'Leods and the Macdonalds, in eastern Inverness-

shire those of the Mackintoshes and Cummings, in

Lochaber those of the JIackintoshes and the Camerons, in

Perthshire those of the Campbells and the Macgregors, and

others in other quarters are largely related. Native

accounts of the clans were sometimes committed to writing,

a specimen of which appears in the transactions of the lona

Club. For a good deal of what is historical regarding the

Highlands, recourse must be had to the Irish Annals, which

occasionally refer to events occurring in Scptland.

MS. Literature.—The written Gaelic literature was at

its earlier period so mixed up with that of Ireland that it

is not easy in every instance to distinguish them. The
early church of both countries was one, and the early litera-

ture was the offspring of the early church. The veryrfirst

notices we have of the church, whether among the mission

institutes of Ireland or in lona, indicate the existence and

extensive cultivation of a native literature. The transcrip-

tion or translation of portions of the Scriptures is shown to

have been one of the frequent exercises of the early mis-

sionaries, and they all learned to write the same dialect and

make use of the same letters. Many of the MSS. written

in lona may be credited to Ireland, and vice versa ; and
writings found in Continental libraries may be presumed to

have been the work of Scottish as truly as of Irish writers.

The early treatises, and glosses upon Latin treatises, on

theological and other subjects Rtill existing in the early

Gaelic dialect are numerous, and have afi'orded materiala

for the acute and masterly criticism of Zeuss, De Nigra,

Stokes, and others ; arid these are accompanied by treatises

on grammar, history, medicine, astrology, metaphysics,

poetry, and similar subjects, which are of much interest

Most of these remains are found in the collections in Trinity

College, Dublin, and in the library of the Irish Royal

Academy; but there are numerous remains in the Edinburgh

Advocates' Library, which prove at least that there were in

Scotland persons who valued and collected this literature.

There can be no doubt that there were many contributorf

to it as well.

The earliest specimen of Gaelic writing, which can he

pronounced to be Scottish beyond any question, is the Book

of Deer, said already to be a work of the 11th or 12tb

century. The book itself consists of portions of the New
Testament written in Latin. The Gaelic portion consists

of historical references, with notices of grants of land

bestowed on the old monastery of Deer, in Aberdeensh're

These references and notices are, for the most part, writter

on the margin. They show that, at the time the book ^vat

written, the Gaelic language was used, both for speaifiwg and

writing, in the district around Deer, where it is no« m-
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known except in tlie topograpliy. There is not a shade of

difference between the language of the Booh of Deer and the

language of the Irish writings of the same age. The
following specimen of the notices of grants of land may be

interesting :

—

Donchad mac mec bead mec hided dorat achad

madchoT docrist acus drostan acusdocholuimcille insore gobrdd

malechi aaisc6mgeU actisgille crist mac finguni inndienasi

intesies, &c. " Duncan, son of MacBeth, son of Idid, gave

Achad Madchor to Christ, and to Drostan, and to

ColumciUe, in freedom for ever; Malechi, and Comgall,

and Gilchrist, son of Fingon, witnesses in proof of it." The
notice of grants continue in similar form, being records kept

within the monastery of what had been given. The Book

of Beer is a work. of. much interest to the Gaelic scholar,

and his best thanks are due to the Spalding Club and the

late Dr John Stuart for the excellent volume they have

published, containing all that is interesting in the original,

with a full and learned account of it.

Of the period imcmediately after the Booh of Deer there

are several MS. remains of Scottish Gaelic writing in

existence. There is the Glenmasan MS. in the Edinburgh
Advocates' Library, inscribed with the date 1238, and con-

taining several interesting fragments. Here we find the

famous lay of Deirdre or Dcrthula, connected with the story

of the sons of U.'inoth. The whole character of this MS. is

identical with that of the Irish MSS., and yet it is mani-

festly a Scottish work. There are lives of saints preserved

;

one of these, in the Advocates' Library, is the life of St

Findchua. Mr Skene, in his Chronicles of (he Picts and
Scots, gives transcripts of several important MSS., as the

Duan Albanach, or poetical accounts of the Scottish kings,

recitedj by the royal bard at the coronation of Malcolm
Kenmore. This was copied from an Irish MS., but is

manifestly a Scottish composition. The bards of "both

Ireland aud Scotland often crossed the Irish Channel, and
their works were well known on both sides of it.

The 14th and 15th centuries were a period of revival of

literature over the whole continent of Europe, and the Celts

of Great Britain and Ireland felt the impulse. This was a

period of much writing both in Ireland and in Scotland. The
remains that exist are of a varied kind, and are numerous,

especially those of the 15th century. Of this century is

the only Gaelic charter that we possess, which is printed,

with a translation, in the National Records of Scotland.

Of this age also are numerous medical MSS. Some of

these belonged to the famous family of Beatons, hereditary

physicians to the Lords of the Isles, and contain accounts

of such remedies as were believed at the time to have

efficacy in the cure of disease. Others are metaphysical

treatises, while others deal with what vverfe looked upon as

the great aud important mysteries of astrology. Of this

period also are most of the written genealogies that remain.

The remarkable thing is the extent to which the Gaelic

language bears the marks of cultivation at the tim?. In

both medicine and metaphysics words are found to express

the most abstract ideas, which could jiot be understood by
the modern Highlander. As has already, been said, some
of these writings are translations from Arabic writers, as

Averroes, Avicenna, lacobus de Forlivio, and others. The
state of learning at the time in the Highlands was not

behind tliat in the rest' of the kingdom. The clergy and
the physicians, and even the bards, were possessed of real

iearning, and have left evidence of it.

The 16th century was the period of two important addi-

tions to Gaelic literature. The first of these was what is

called " The Dean of Lismore's book, " a collection of

poetical pieces, and an obituary, chiefly of the M'Gregor

chiefs, made about the year 1512. The work has recently

been transcribed, translated, and edited, with notes by the

Bov. Dr M'Lauchlan, aud an introduction and additional

notes by Mr W. F. Skene. The work is one which has
helped to settle several interesting questions connected

with Gaelic literature. It makes clear that, down to the

period of the dean of Lismore of 1512, there was much in

common between the Celtic scholars and bards of Ireland

and those of Scotland, while the latter were striking out a

course for themselves, in laying aside the Irish letter aOd
orthography, and in using the Saxon letter and an ortho-

graphy almost purely phonetic. The dean of Lismore's book
is a substantial addition to the literature of the Gael.

The same century furnished us with another important

addition in the translation of the prayer-book usually called
" John Knox's Liturgy " into Gaelic, by John Carswell, the

bishop of the Isles. This is the first Gaelic book that ever

was printed, and bears the date of 1567. There was till

very recently only one complete copy of this work in exist-

ence, that in the library of. the duke of Argyll ; but now
the book has been reprinted, edited by Dr M'Lauchlan,
who has given an English translation, and such notices of

the life of Carswell as very scanty materials would permit.

This book is printed in the Roman letter. The publication

of Carswell's Gaelic prayer-book would seem to indicate

that at the time of its publication the Highlanders could

read Gaelic, and that they were familiar with the dialect

then in use among scholars both in Scotland and Ireland

Of the 17th century not many -remains exist. Calvin's

Catechism was published about the beginning of the century,

probably translated by Carswell, and published long' after

his death. A copy is now hardly to be found. But tw«
important conttibutioris were made towards the close of the

century. The one of these was the metrical translation of

the Gaelic P.salms, executed both by the synod of Argyll

and the Rev. Robert Kirke of Balquhidder ; and .the other

was an edition, in the Roman letter, of Bedell's Irish Bible

for the use of the Highlanders of Scotland. The first fifty

of the psalms by the synod were published in 1659, and the

whole psalter was completed in 1694. Kirke published his

version in 1684. Both are highly creditable performances,

and Kirke is entitled to special commendation, inasmuch as

the Gaelic language was acquired by him after he was settled

in the Highlands. Kirke's version of the Irish Bible for

the use of the- Highlanders was published in 1690. Tho
New Testament is that of O'Donnell. This work is accom-

panied by a glossary including the words in the Irish Bible

not generally in use in the Highlands. The book was for

a time used in Highland churches, but the Irish Bible, in

the Irish letter, was well known and read in the Highlands

—

both in churches and in families.

The 18tli century was productive of large additions t«

Gaelic literature, partly due to an awakening of religiocis

life, partly to the Jacobite rising, and partly to the progress

of literary culture. In the beginning of the century Lhuj'd

produced his Vocabulari/, accompanied by a few interesting

Gaelic compositions from the Highlands. About the same

time, the synod of Argyll executed a translation of the

Confession of Faith and Larger and Shorter Catechisms.

These were published in 1725. M'Donald's Vocahdary

appeared in the year 1741. It is the first attempt at any-

thing like a vocabulary of the Gaelic. It is of little valne

except as being the first book in which the orthography

approached to that of the modem Gaelic. During this

century several famous Gaelic bards flourished. M'Donald,

the author of the Vocabulary, filled the country with

Jacobite and other songs. The former are of a violent

character, indicating keen partisanship with the exiled

Stuarts. M'Intyre of Glenorchy, commonly called Duncan

Ban, flourished about the same period, and, though he wa?

a Jacobite at first, this appeared less in his compositions

than in M'Donald's. His hunting and other descriptive songs

are admirable. M'Kay or Calder, usually called Rob Dood,
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the Reay bard, flourished about the Bame time, and has left

numerous admirable pieces of Gaelic poetry. . Others were

also successful composers, such as William Eoss of Gairlocli,

and the religious poet of the Highlands, Dougal Buchanan.

And towards the close of the century was publis.hed Gillies's

Collection of Gaelic Poetry, one of the best collections we

possess, containing, as it do 3, many authentic pieces of

Ossianic poetry taken down when the old clan system was

still in force in the Highlands to a larger extent than now.

But the 18th century was distinguished by two works of

special interest, in dififerent departments, Tlie first of theSe

was the Gaelic translation of the Bible, and the second was

Macpherson's Ossian. The former was executed chiefly by

the Ro7. James Stewart, of Killin, and his son the Rev. Dr

John Stewart, of Luss,—two eminent scholars, whoiad all

the soundness of j udgment necessary for such a work. This

translation of the Bible has been most popular in tho High-

lands and throughout the British oolonies where the Gaelic

is still spoken. The Gaelic learn .• cannot,do better at the

outset than master the Gaelic Bible. Macpherson's Ossian

appeared about the same time, but not in Gaelic. It

appeared first in English dres.s.
' This was the only mode

of making the general public acquainted with it- Mac-

pherson's first small volume of fragments appeared alto-

gether in English ; it would have been well if both the

original and the translation had been published simultane-

ously. The only part of the Gaelic that was published

before 1818 was what is called a " Specimen of the Original

of Temora," given with the other poems in Engliskin 1762.

The opinions with regard to the authenticity of Macpherson's

Ossian are as various as ever, and yet considerable progress

has been made in the discovery of truth, which all parties

are prepared to acknowledge. If has been established that

poems ascribed to Ossian have been known and written

down in the Highlands for 300 years, that many of them

have been handed down by tradition, that these were

fragments referring to certain important events in the history

of the Gaelic race, and that there was nothing to make it

improbable that such poems as those translated by

Macpherson could have existed. Further, it is clear that

the Highlanders at once, whether they knew the pieces or

not as given by Macpherson, recognized them as in a style

familiar to them, and as relating to persons and events with

which they were familiar. That Mac herson found materials

for his work in the Highlands is beyond a doubt, and it

seems quite as manifest that he used very considerable

liberties with them in order to serve his object of producing

^ great Gaelic epic poem or poems. In 1818 the full

Gaelic version was printed, long after the death of James
Macpherson. T/ie Poems of Ossimi, as collected, and trans-

lated, and edited by Macpherson, are a valuable and inter-

esting addition to Gaelic literature, and enter largely into

the history of the modern literature of Europe. The Saxon

may have his doubts about Ossian, and may have little

scruple or delicacy in stating them, but the Gael knows

more about Ossian than he does about Milton, and is more
familiar with his heroes than with those of Homer.
The 19th century has seen many large contributions to

the literature of the Gaelic Celt. It has shared in the

general progress of learning, and with this it has risen in

the estimation of the scholars of Europe. Grammars and
dictionaries have been compiled; magazines of various kinds

have been started and carried on for a time with much
vigour ; collections, such as Mackenzie's Beauties of Gaelic

Poetry, have been made; and such provisions have been laid

up for the future as to secure an ample supply of

materials for the scholars of a coming age. That appears

to be the special work laid upon the scholars of the present

time. They have to collect niaterisl? and commit them to

writing, and to describe the peculiarities that are distinctive

of a living language, for the use of those who hereafter can

only study it as existing in books, where emphasis, and tone,

and accent are altogether unknown, and where the com-

ments and expositions of living men, familiar with th'e

language and the literature from their childhood, are alto-

gether awanling. For that the Gaelic language is in a state

of decay is manifest to the most ordinary observer. And
the decay is twofold, being both within and without

Within, the vocabulary is waning, and English words ar«

coming into use. Gaelic idioms are in like manner disap-

pearing, and English idioms replacing them ; while from

without, under the influence of education, immigration,

steamboats, railways, and other modern devices, English is

rapidly finding its way into the land, and pushing the

ancient tongue out of it. When this process is completed,

a change wiU befall the people too, for there is no doubt

that there is a close relation between the character of a

language and the character of the 'leople who use it ; so

that, when the Gaelic disappears, many of the features dis-

tinctive of the Highland character will disappear along

with it In some respects this will be cause of regret ; in

others perhaps it will not.

At the close of the article Celtic Literature a list is given of

the existing IIS. remains of Gaelic literature. It may interest

readers and aid students of Gaelic to furnish here a list of some of

the more important printed books in the language. They are as

foUows":

—

'PT2^gaim\& m Report of Highland Society on Ossian; Fragments

in Chronicles of Picts and Seals; The Book of Deer; The Book oj

the Dean of Listnore ; Carsewell's Prayer Book ; Bedell's and

O'Donell's Bible; The Gaelic Psalter, various editions; The Con-

fession of Faith, and Catechisms ; Lhuyd's roca6u?ari/; M'Donald's

Vocabulary; Ossian's Poems; Smith's Scan Dana; Gillies's Collection

of Poems; Macdonald's Poems; M'Intyre's Poems; Bob Donn's

Poems; Dougal Buchanan's Hymns; jrCallum's Collection oj

Poetry; The Gaelic Bible; Stewart's Collection of Poems; Turner's

CoUeetion of Poems; Sacred Poetry of the Korth, edited by Eose;

The Beauties of Gaelic Poetry,1,VKem\c; Grant's Hymns; M'Intosh's

Gaelic Proverbs; Stewart's Gaelic Grammar; Munro's Gaelic Gram-

mar; Highland Society's Gaelic Dictionary; Armstrong's Gaelic

Dictionary; M'Alpin's Gaelic Dictionary; Highland Tales, collected

and edited by J. F. Campbell; Leabhar no, Feinn, by J. F.

Campbell; An Duanairc, by D. C. M'Pherson; An Tcaehdaire

Gaclach, by Rev. DrM'Leod; An Fliiauis, by Kev. Dr Mackay;

An Gaidhcal, a magazine ; numerous translations from the English,

chiefly religious works; ConnnW's Astronomy; M'Kenzie's i/Mtoi-y

of Scotland; besides many others. (T. M'L.)

GAETA, at one time the " Gibraltar of Italy," a strongly-

fortified seaport town in the province of Caserta, at the ex-

tremity of a peninsula forming the N.W. boundary of the

Gulf of Gaeta, with a station on the railway 40 miles N.W.

of Naples. The citadel occupies the heights of the pen-

insula, and the town stretches below in a long thin line.

To the east lies the harbour, one of the safest on the whole

coast, with a depth of about 1 5 feet The principal build-

ings are the cathedral, the churches, the conventual build

ings (of which the most noteworthy are those of the Fran-

ciscans and the Benedictines), the hospital, and the found-

ling asylum. In the cathedral, which was founded^ or

partially built by Barbarossa, are several objects of historical

interest :—the body of St Erasmus (the St Ermo or Elmo,

whose " fires" are familiar to the Mediterranean sailor); the

standard presented by Pope Pius V. to Don John of Austria,

the hero of the battle of Lepanto ; and a baptismal font

from the ruins of Forraise, which had formerly been an altar

to Bacchus; and still bears the Greek inscription 'S.aXiriinv

A%atos iTToCrjo-e. Among the larger remains of Eoman

Gaeta are a temple and an aqueduct ; and the circular Torre

d'Orlando, which crowns the height above the citadel, is, -in

reality, the sepulchre of L. Munatius Plancus, as is distinctly

proved by a well-preserved inscription. The suburbs of

Gaeta, called Castellona, Mola di Gaeta, and Del Borgo, are

larger than the town itself, and form a separate commune

under the name of Formis (see Foemia). The population
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of"the town ia 1871 was 7193, and of the commune, which

includes Anatola, 18,385.

Gaeta is jcbntified irith Caieta, a town of great aniiqirity, about
whoso origin and name very different accounts are offered by the

various Greek and Roman ^mter^. Virgil makes it the burial-place

of Caieta the nurse of Jilneas, while Strabo connects the name with

a Laconian word signifying a cavern. In Cicero's time the harbour

of Caieta was a pi'trtus eetcbcrrimvs et plenissimvs navium, and it

was afterwards greatly improved by Antoninus Pius. As a town,

the Roman Caieta does not appear to have attained to any great

development or importance. On the fall of the TVestem empire it

became a republic, or free town, under the Byzantine government,
and it was also the residence of the imperial praetor for Sicily. A
considerable increase of its population and power resulted from the

destruction of the neighbouring town of FormiEe by the Arabs, in

850. In the 9th century Pope John Till, bestowed the lief on
I'andolf, count of Capua; but in 877 Duke Docibilis called in the

assistance of the Arabs against the Capuans, and in the course of

the 11th century wo find the people of Gaeta exercising their rights

for the election of their dukes. At a later period the fief became
an apanage of the princes of the successive dynasties of Kaples.

The capture of the town by Pedro, brother of the king of Aragon,
in 1 435, was followed by the erection of the fortress to which so

much of its subsequent importance was due. . Ferdinand the

Catholic and Charles V. both added to the strength of its defences.

In 1707 the citadel was taken by storm by the Austrian general,

Daun, after a three months' siege ; and in 173i it was forced to capi-

tulate, after a five months' siege, by the allied army under Charles,

afterwards king of Kaples. In 1 80G it was brilliantly defended
against the French, under Massena, by Prince Louis of Hessen-
Philippsthal, who was, however, severely wounded and obliged to

leave the fortress to its fate. Pope Pius IX. found an asylum in the

governor's palace at Gaeta in 1818, and remained there tiU Sep-

tember 1849. In 1861 it afforded a last point of defence for

Francis II. of Naples, who capitulated to the Piedmontese on I3th
February. Gaeta has given the name of Gaetani to a famous
Italian family, about whose original connexion with the town there

are, however, various accounts; and Antonio di Gaeta, one of the

great Benedictine missionaries to Africa in the 17th century, bears

the mark of his origin.

jee Rosetto. Brece descriziOTie delle cosi piii notabili di Oaela, reprinted by
Antonio Bulifone, at Naples, »n X690 ;

" Gescbichte von Gaeta," in Oexter. mitit,

Ztilsrhrift, 1823.

GJITULIA, or the land of the Gsetuli, an ancient

district of somewhat unceitain limita in northern Africa.

It may be roughly said to have been bounded on the N. by
Mauretania and Numidia, E. by the country of tlie Gara-

mantes, S. by the basin of the Niger, and W. by the

Atlantic ; but the frontiers must have been of a very un-

certain and shifting character. The Gastulians, who, accord-

ing to a tradition mentioned by Sallust, were one of the two

great aboriginal races of northern Africa, appear to have

retreated inland before tlie encroachments of the Numidians
and Mauretanians, but continued to make incursions over

a wide stretch of country. Ethnographically, they were

quite distinct from the negro races, and indeed probably

belonged to the great Berber race, which still forms so

important an element in the population of North Africa.

Their southern tribes having mingled with negro tribes,

acquired the distinctive title of Melano-Gsetuli or Black

GsetuUans. A warlike, roving people, they bestowed great

attention on the rearing of horses, and, according to Strabo,

had 1 00,000 foals in the course of a year. They were clad

in skins, lived on flesh aad the milk of their cows, mares,

and camels, and took almost no advantage of the valuable

productions of their country. It was not till the Jugurthine

war that they became familiar to the Romans ; but after-

wards their name occurs -with great frequency in Latin

poetical literature, and, indeed, the adjective Gaetulian be-

came little more than a synecdoche for African. Allusions

are more particularly made to Gaetulian purple, which was
obtained from the murex of the African coast. In the

Jugurthine war some of the Gaetulian tribes assisted the

Numtdian king with a contingent of horse ; but during the

civil war Caesar found among them very serviceable allies

ia hia contest with Juba. Augustus, having made Numidia
a Roman province, afl'ected to assign a portion of the

Gaetulian territory to Juba aa a compensation ; but the

Gsetulians rose in revolt and massacred the Roman residents,

and it was not till a severe defeat had been inflicted on them
by Cossius Lentulus that they consented to recognize their

gratuitous sovereign. By his victory Lentulus acquired the

title of Gaetnlicus. Ibn Said in the middle of the 13th
century, Ibn Khaldun at the end of the 14th, Leo Afri-

canus in the beginning of the 16th, and Marmol about
sixty years later, are all quoted by M. Vivien de St Martin
in hLs Le Nord de I'Afrique, 1863, as mentioning . a

mountainous country called Gozul^, Gutzula, or Gu6zula
in the south of Morocco. He is disponed further to iden-

tify the Gajtulians with the Godala, who, according to Ibn
Said, occupied the maritime portion of. the great desert,

and are referred to by other Arabian geographers as the

Djoddala ; and it is even possible, he thinks, that their

name survives in that of the Ghedala between Cape Blanco

and the Lower Senegal on the one hand, and that of tlie

Beni Gnechtula in the Algerian province of Bougie on the

other.

GAGE,Thomas (1721 -1787), governor of Massachusetts,

second son of the first Viscount Gage, was born in England
in 1720. He entered the army at an early age, became lieu-

tenant-colonel of the 4ith regiment of foot in 1750, was
made major-general and governor of Montreal in 1761, and
in 1763 succeeded Amherst in the command of the British

forces in America, In 1774 he was appointed governor of

Massachusetts; and in that capacity was entrusted with

carrj'ing into effect the Boston Port Act. In this political

crisis, by his hesitancy in adopting measures against the

leaders of the insurrectionary party, and contenting him-

self with fortifying Boston, he enabled the Americans to

mature their plans in comparative security. The battle at

Lexington, in which a detachment sent by him, on the 18th

April 1775, to destroy the cannon and ammunition at

Concord was defeated, inaugurated the American revolu-

tionary war. On the 12th June he proclaimed martial law,

and proscribed Samuel Adams and John Hancock, offering

pardon to all the other rebels who should return to their

allegiance ; but the result of these measures was at once to

exasperate and encourage the Americans. Although Gage
gained the nominal victory of Bunker's Hill (June 17), he

was unable to raise the siege of Boston ; and being shortly

afterwards superseded by General Howe, he sailed for

England. He died in 1787.

GAGERN, Hans Christoph Eknst, Baeon von
(1766-1852), a German statesman and political writer, was

born at Kleinniederheim, near Worms, Januarj' 25, 1766.

After completing his studies at the universities of Leipsic

and Gottingen, he entered the service of the prince of

Orange-Nassau, whom in 1791 he represented at the im-

perial diet. He was afterwards appointed ambassador to

Paris, where he remained till the decree of Napoleon, for-

bidding all persons born on the left side cf the Rhine to

serve any other power than France, compelled him to resign

his office. He then retired to Vienna, and in 1812 he

endeavoured to promote insurrection against Napoleon

in Tyrol. On the failure of this attempt he left Austria

and joined the headquarters of the Prussian army. When
the prince of Orange became king of the Netherlands, Baron

Gagern was appointed his prime minister, and in 1815 hs

represented him at the congress of Vienna, and succeede«[

in obtaining for the Netherlands a considerable aggrandise-

ment of te.rritory. From 1816 to 1818 he continued to be

Netherland ambassador at the German diet, where, while

endeavouring, to promote German unity, he also advocated

the adoption of measures which should secure the independ-

ence of the individual states. In 1820 he retired with a

pension to his estate of Hornau, in Hesse-Darmstadt ; but,

as a member of the first chamber of the states of the grand

duchy, he continued to take an active share in the promo-
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tion of measures for tUe welfare of bis country. He retired

from public life in 1848, and died at Hornau, 2'2d October

1852. Tliree of the sons of Baron Gagern have attained

considerable eminence—one as a soldier, and two, who are

8kill living (1879), as politicians.

HiB principal -works are—i>i« Besultate dcr SiUengeschUMe, 6

vols 1808-1822; Die Nationalgcschichte der Dculschcn, Vienna,

1812'- 2d ed in 2 vols., Frankfort, 1S25-26; Mein Anthcil an

der Polita-, i vols., Stuttgart, 1823-33; Kritik des Volkerrcchis,

LMDsic, 1840; and Civilisation, "Leipsic, IS^T.

GAILLAC, the capital of an arrondissement in the

department of Tarn, France, is situDted on the right bank

of the Tarn, 12 miles W. of A.lbi. It possesses two

churches of the 13th century, a communal college, a

hospital, a theatre, and a military prison. Its industries

include the manufacture of wine casks, leather, brandy,

bricks, and various kinds of coarse cloth; and it has a con-

siderable trade in corn, vegetables, dried plums, and wine,

the \vhite and red wines of the arrondissement having a

high reputation. Gaillac was in existence in the 7th

century. It was captured by the English in 1280, and its

archives were taken to London. Even at that time it was

famed for its wines, which, under the name of Vin du Coq,

were exported to England and Ilolland- The population

in 1876 was 6099.

GAILLARD, Gabriel Henri (1726-1806), a French

historian, was bom at Ostel, Picardy, in 1726. He was

educated for the bar, but after finishing his studies adopted

the literary profession, ultimately devoting his chief atten-

tion to history. In 1801 he was chosen a member of the

French Academy, and he was also *ne of the original

members of the Institute. For forty years he was the

intimate friend of the minister Malesherbes. He died at

St Firmin, near Chantilly, 1 3th February 1806. Gaillard

is painstaking and impartial in his statement of facts, and

his style is correct and elegant, but the unity of his narra-

tive IS somewhat destroyed by digressions, and by his

method of treating war, politics, civil administration, and

ecclesiastical affairs under separate heads.

His most important work is his Histoire de la rivaliU de la

France et de VAntjlcUrre, in 11 vols., 1771-1777; and among his

other works may be mentioned Esaai de rhilonque fran^aise, d
Fusage des jeunes demoiselles, 1745, often reprinted, and in 1822

with a life of the author; Histoire de Marie de Bourgogne, 1757;
Bvstoire de Francois I., 7 vols 1776-1779; Histoire des grandcs

querelles enlre Charles V. et Francois I., 2 vols., 1777; Histoire

de Ckarlcmagne, 2 vols., 1782 ; Histoire de la rivaliU de la France

el de VEspagne, 8 vols., 1801; Dictionnaire historique, 6 vols.,

1789-1804, making part of the EncyclopMie mithodiqiie ; and,
Milanges littiraircs, containing ilogcs on Charles V., Henry IV.,

Descartes, Corneille, La Fontaine, Malesherbes, and others.

GAINSBOROUGH, a market-town and port of Lincoln-

shire, is situated on the right bank of the Trent, 21 miles

above its junction with the estuary of the Humber, and

16 miles N.W. of Lincoln. It consists chiefly of one long

well-paved street running parallel to the river, which is here

crossed by a fine stone bridge of three arches. The parish

church, a fine building in the Grecian style, was rebuilt in

1748, with the exception of the old tower, which belongs

to the 12th century. Holy Trinity church, built in 1843,

has annexed to it an ecclesiastical district taken out of the

old parish of Gainsborough. The old hall, supposed to

have been partly built by John of Gaunt, is a curious oak-

timber framed building, forming three sides of a quadrangle,

and having a tower 78 feet high. It has been restored,

and part of it converted into a corn exchange and assembly

rooms. Gainsborough possesses a grammar school (founded

in 1589 by a charter of Queen Elizabeth) and other schools,

a town-hall, a county court-house, a literary institute, a

iron and brass foundries. Vessels of 200 tons burden can

come up to the town. The population in 1871 was 7564,

and since that date has been rapidly increasing;

GAINSBOROUGH, Thomas (1727-1788), a painter

famous for the truth and elegance of his portraits, and for

the simple beauty of his landscapes, was bom at Sudbury,

Suffolk, in the year 1727. His father, who carried on the

business of a woollen crape-maker in that town, was of a
respectable character and family, and was noted for his

skill in fencing ; his mother excelled in flower-painting, and
encouraged her son in the use of the pencil There were

nine children of the marriage. At ten years old, Gains-

borough had sketched every fine tree and picturesque

cottage near Sudbury, and at fifteen, having filled his task-

books with caricatures of his schoolmaster, forged his

father's handwriting to get a holiday, and sketched the

portrait of a man whom he had detected in the act of rol)-

bing his father's orchard, he was allowed to follow the bent

of his genius in London, under such advantages as Hayman,

the historical painter, and the academy in St Martin's

Lane, could afford. Three years of study in the metropolis

were succeeded by two years of idleness in the country.

Here he fell in love with Margaret Burr, a young lady of

many charms, including an annuity of .£200, married her

after a short courtship, and, at the age of twenty, became

a householder in Ipswich, his rent being ^6 a year. The

annuity was reported to come from Margaret^ real (not her

putative) father, who was one of the exiled Stuart princes, or

else the duke of Bedford. At Ipswich, Gainsborough tells

us, he was " chiefly in the I'ace-way," though his sitters were

not so numerous as to prevent him from often rambling

with his friend Joshua Kirby (president of the Society

of Artists) on the banks of the Orwell, from painting many

landscapes with an attention to details which his later works

never exhibited, or from joining a musical club, and enter-

taining himself and his fellow-townsmen by giving concerts.

But as he advanced in years he became ambitious of

advancing in reputation. Bath was then the general resort

of wealth and fashion, and to that city, towards the close

of the year- 1759, he removed with his wife and two

daughters, the only issue of their marriage. His studio in

the circus was soon thronged with visitors ; ho gradually

raised his price for a half-length portrait from 5 to 40

guineas, and for a whole-length from 8 to 100 guineas.

Among his sitters at this period were the authors Sterne

and Richardson, and the actors Quin, Henderson, and

Garrick. Meanwhile he contributed both portraits and

landscapes to the annual exhibitions in London. He
indulged his- taste for music by learning to play the

viol-di-gamba, the harp, the hautboy, the -violoncello.

His house harboured Italian, German, French, and Eng-

lish musicians. He haunted the greenroom of Palmer's

theatre, and painted gratuitously the portraits of many

of the actors. He gave away his sketches and landscapes

to any one who had taste or assurance enough to ask

for them; and. in the summer of 1774, having already-

attained a position of great prosperity, he took his depar-

ture for the metropolis, and fixed his residence at Schomberg

House, Pall Mall, a noble mansion still standing, for which

the artist paid £300 a year.

Gainsborough had not been many months m London ere

he received a summons to the palace, and to the end of his

career he divided with "West the favour of tb? court, and

with Reynolds the favour of the town. Sheridan, Burke,'

Olive, Blackstone, Hurd, were among the number of those

who sat to him. But in London as in Bath his landscapes

exhibited, were commended, won the good opinioa

temperance hall, a savings-bank, and a provident dispensary, of Walpole the fastidious and \A/olcot the surly, and were

Ship-building is carried on, and there are manufactories of year after year returned to him, -till they stood, says wr

Unseed cake, ropes, malt, and tobacco, with breweries and I
WUliam Beechey, "ranged m long lines from his hall to Ju»
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painting-room." Gainsisorough was a membei" of tlie Royal
Academy, but in 1784, being dissatisfied with the position

assigned on the exhibition-walls to his portrait of t)ie three

princesses, he withdrew that and his other pictures, and he
never afterwards exhibited there. In February 1788, while

witnessing the trial of Warren Hastings, he felt an extra-

ordinary chill at the back of his neck ; this was the begin-

ning of a cancer (or, as some say, a mulignant wen) wJiich

proved fatal on 2d August of tlie same year.

Gainsborough was tall, fair, and handsome, generous,

impulsive to the point of capriciousness, easily irritated,

not of " ookish likings. The property which he left at his

death v as not large. One of his daughters, Mary, had
married ontrary to his wishes, and. was subiect to fits of

mental ai. erration.

Gainsborough and Keynolds rank side by side as the
greatest portrait painters of the English school. It is

difficult to say which stands the higher of the two,

although Reynolds may claim to have worked with a nearer

approach to even and demonstrable excellence. In grace,

spirit, and lightness of insight and of touch, Gainsborough
is peculiarly eminent. His handling was slight for the
most part, and somewhat arbitrary, but in a high degree
masterly -, and his landscapes and rustic compositions are

not less gifted than his portraits. Among his finest works
are the likenesses of Lady Ligonier, the duchess of

Devonshire, Master Buttall (the Blue Boy), Mrs Sheridan
and Mrs Tickell, Orpin the parish-clerk (National Gallery),

the Hon. Mrs Graham (Scottish National Gallery), his own
portrait (Royal Academy), Mrs Siddons (National Gallery)

;

also the Cottage Door, the Market Cart, the Return from
Harvest, the Woodman and his Dog in a Storm (destroyed
Dy fire), and Waggon and Horses passing a Brook (National
Gallery). He made a vast number of drawings and sketches.

In 1788 Philip Thicknesse, lieut. -governor of Landguard Fort,
who had been active in promoting Gainsborough's fortunes at
starting, but was not on good terms with him when he left Bath,
gave to the world A Sketch of the Life and PaitUings of Thomas
Gainsborough; in 1829 Allan Cunningham published a memoir of
him In his Lives of the Painters \ and in 1856 there appeared A Life
of Thomas Gainsborough, li.A., by G. W. Fulcher.

GAISSIN, Gaictn, or Haiscin, a town of Russia, at the
head of a district in Podolia, 178 miles E. of Kamenetz
Podolski or Podoliau Kamenetz, in 48° 39' N. lat.- and
29° 23' E. long., near the river Sop, a tributary of the Bug.
With few exceptions, the houses are built of wood, and the
inhabitants are mainly supported by agriculture. Among
the. public buildings are an orthodox church, a synagogue
and four Jewish chapels, and a to*n hospital. In 1860 the
population was 10,106, of whom 1863 were Jews. In the
St Petersburg Calendar for 1878 the total is given as 9417.
Gaissin dates from about 1600 : in one of the Acts of 1615
it is stated that Heyszyn or Gaissin was founded with royal
privilege by the ban Swierski about 15 years before. In
1659 King John Casimir of Poland bestowed it on Maximus
Buliga the Zaporogian chief. It obtained Magdeburg rights

in 1744 or 1745; and in 1796, after the incorporation of

Podolia with Russia, it was made a district town.
GAIUS, a celebrated Roman jurist. Of his personal

history very little b known. It is impossible to discover

3ven his full name. Gains or Caius being merely a personal

name (praenomen) very common in Rome. From internal

evidence in his works it may be gathered that he flourished

in the reigns of the emperors Hadrian, Antoninus Pius,

Marcus Aurelius, and Commodus. His works were (Jius

composed between the years 130 and 180, at the time
when the Roman empire was most prosperous, and its

government the best. Most probably Gains lived in some
provincial town, and hence we find no contemporary notices

of his life or works. After hie death, however, his writings

were recognized as of great authority, and the emperor

Valentinian named him, along with Papinian, Ulpian,
Modestin, and Paulus, as one of the five jurists whose
opinions were to be followed by judicial officers in deciding
cases. The works of these jurists accordingly became most
important sources of Roman law.

Besides the Institutes, which are a complete exposition
of the elements of Roman law, Gaius was the author of a
treatise on the Udicts of the Magistrates, of Commentaries
on the Twelve Tables, and on the important Lex Papia
Poppaa, and several other works. His interest in the anti-
quities of Romaii law is apparent, and for this reason hia
work is most valuable to the historian of early institutions.
In the disputes between the two schools of Roman jurists
he generally attached himself to that of the Sabinians, who
were said to be followers of Ateius Capito, of whose life we
have some account in the Annals of "Tacitus, and to advo-
cate a strict adherence as far as possible to ancient rules,

and to resist innovation. Many quotations from the works
of Gaius occur in the Digest of Justinian, and so acquired a
permanent place in the system of Roman law ; while a
comparison of the Institutes of Justinian with those of

Gaius shows that the whole method and arrangement of the

later work were copied from that of the earlier, and very
numerous passages are word for word the same. Probably,
for the greater part of the period of three centuries which
elapsed between Gaius and Justinian, the Institutes of the
former had been the familiar text-book of all students of

Roman law.

Unfortunately the work was lost to modern scholars,

until, in 1816, a manuscript was discovered by Niebuhr at

Verona, in which certain of the works of St Jerome were
written over some earlier writings, which proved to be the

lost work of Gaius. The greater part of the palimpsest

has, however, been deciphered by various German scholarsj

and the text is now fairly complete.

This discovery has thrown a flood of light on portions of

the history of Roman law which had previously been most
obscure. Much of the historical information given by
Gaius is wanting in the compUations of Justinian, and, in

particular, the account of the ancient forms of procedure in

actions. In these forms can be traced " survivals " from the

most primitive times, which provide the science of compara-

tive law with valuable illustrations, which may explain the

strange forms of legal procedure found in other early systems.

Another circumstance which renders the work of Gaius
more interesting to the historical student than that of

Justinian, is that Gaius lived at a time when actions were

tried by the system of formulse, or formal directions given

by the prsetor before whorn the case first came, to the judex

to whom he referred it. Without a knowledge of the terms

of these formulae it is impossible to solve the most interest-

ing question in the history of Roman law, and show how
the" rigid rules peculiar to the ancient law of Rome were

modified by what has been called the equitable jurisdiction

of the praetors, and made applicable to new conditions, and

brought into harmony with the notions and the needs of a

more developed society. It is' clear from evidence of Gaius

that this result was obtained, not by an independent set of

courts administering, as in England until recently, a system

different from that of the ordinaiy courts, but by the mani-

pulation of the formulae. In the time of Justinian the

work was complete, and the formulary system had disap-

peared.

The InstitiUes of Gaius are divided into four books—the

first treating of persons and the differences of the status they

may occupy in the eye of the law ; the second of thin.gs,

and the modes in which rights over them maybe acquired,

including the law relating to wills; the third of intestate

succession and of obligations; the fourth of actions and

their forma.
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Tlicre r.rj several carefuUy prepared editions of the Institutes; the

Arst was that of Gbsehen, published in 1820. During the next
fifty years more than twenty new editions appeared. A list of

these, and of the various treatises on Gains, is given in the preface

to Booking's edition. The most complete English edition is that

of Mr Poste, which includes beside the text an English translation

and copious commentary. A comparison of the early forms of

actions mentioned by Gains with those used by other primitive

societies will be found in Sir H. Maine's Early Institutions, cap. 9.

For further information see M. Glasson, £lude,sur Oahis et .mr U
jm respomlcndi.

GALABAT,> Gallabat, or Metemme, a town in the

frontier district of Egypt and Abyssinia, near one of the

western sub-tributaries of the Atbara, about 100 miles W.
of Gondar, in 13° N. lat. and 36° E. long. Most of the

houses are built in the Abyssinian style, with conical roofs

of grass, and the place would be of little importance if it

were not the staple market for the exportation of Abyssinian

produce across the Egyptian frontier. Beeswax, coffee,

cotton, and hides are the principal articles of legitimate

trade; but as recently at least as 1873 the traffic in slaves

was quite as important a department of its commerce. The
town and district form a small ethnographical island, being

peopled by a colony of Tokrooris from Darfur, who, finding

the spot a convenient resting-place for their fellow-pilgrims

on their way to Mecca and back, obtained permission from
the king of Abyssinia to make a permanent settlement. They
are an industrious rape, and grow a considerable quantity of

cotton. When Sir Samuel Baker was at Galabat in 1862,

the sheikh refused to recognize tlie authority of the viceroy

of Egypt ; but when De Cosson passed through in 1873,

the Egyptians had a camp, with a strong stone wall, on the

top of a hill commanding the town, and acted as masters

of the place. The population of the town and district,

which have an area of about 40 square miles, is estimated

at 20,000. Galabat i,3 the proper name, and Metemme is

really the native _word for a capital.

GALANGAL, formerly written " galingale," and some-
times "garingal," rkizoma galangae (Arabian, Khol'mjatf^

German, Galgantivurzel; French, Racine de Galanga), is an
aromatic stimulant drug. Lesser galangal root, radix
galangce minoris, the ordinary galangal of commerce, is the

dried rhizome of Alpinia officinarum, Hance, a plant of

the natural order Zingiheracece, growing in the Chinese
island of Hainan, where it is cultivated, and probably also

in the woods of the southern provinces of China. The
pl^nt is regarded by Dr Hance as closely "kllied to, but as

perfectly distinct from, i\xQ Alpinia calcarataoi Roscoe, the

rhizome of which is sold in the bazaars of some parts of

India as a sort of galangal. Its stems attain a length of

about 4 feet, and its leaves are slender, lanceolate, and light

green, and have a hot taste ; the flowers are ebracteato,

white with red veins, and in simple racemes ; the roots form
dense masses, sometimes more than a foot in diameter ; and
the rhizomes grow horizontally, and are f inch or less in

thickness. The drug occurs in short, cylindrical, or some-
what tuberous, often forked pieces, which have a fibrous

structure, and externally are reddish-brown and marked
with fine longitutional striations, and with transverse rings

showing the points of attachment of scales or leaves, and
internally are of a light-brown, becoming darker at the

centre. It has a warm, aromatic taste, resembling that of

mingled ginger and pepper. On analysis it yields, among
other constitutents, much starch, an essential oil of the

composition CjjHjj,H.,0 (Vogel), and a crystalline body,
kdmp/erid (Brandes). Greater or Java galangal, radix
galangce majoris (French, Galanga de I'Inde), the rhizome

^ Apparently derived from th® Chinese Kau-liang-Eiang, i.e.,

Kau-liang ginger, the term applied by the Chinese to galangal, after

the prefecture Kau-chau fu in Canton province, formerly called Kau-
liang (see F. Porter Smith, Contrib. to the Materia itedica . . . of
China, p. 9, 1871).

of Alpinia Galanga, V/illd., is a drug rarely now imported
into Europe. It is mentioned by Marco Polo (ed. Yule, ii.

p. 217) and Garcias da Horta as a product of Java, and.the
latter distinguishes it from the Chinese or lesser galangal,
from which it is known by its larger size, orange-brown
exterior, and feebler and less aromatic odour. The seed-
capsules of Alpinia Galanga are believed to be wKut are
termed "galanga cardamoms," which have the properties
of cardamoms and ginger combined, and in China are used
for various medicinal purposes. (See Hanbury, Science
Papers, pp. 107-9, and 252, 253, 1876; and F. P" Smith,
op. cit.) Galangal seeins to have beeu unknow\ to the
ancient Greeks and Romans, and to have been fist intro-
duced into Europe by Arabian physicians. It is .'mentioned
in the writings of Ibn Khurdidbah, an Arabian geographer
who flourished in the latter half of the 9th century, and
" gallengar " (galingale or galangal) is one of the ingredients
in an Anglo-Saxon receipt for a "wen salve" (see O.
Cockayne, Saxon Leechdoms, vol. iii. p. 13). In the Middle
Ages, as at present in Livonia, Esthonia, and central

Russia, galangal was in esteem in Europe both as a medi-
cine and a spice, and in China it is still employed as a
therapeutic agent. Its chief consumption is in Russia,

where it is used as a cattle-medicine, and as a .flavouring

for liqueurs. By the Tartars it is taken with tea (see

Hanbury, op. cit., p. 374). The exports of galangal from
Shanghai, in China, amounted in 1869 to 370,000 E>,

value X3046, 16s. 9d. Chinese or lesser galangal was in

past times commonly known as "Cyperus Babylonicus,"

from its resemblance to the tubers of plants of the genus
Cypenis, which apparently served as a substitute for it^ {cf.

Fuchs, Op. Didactica, pars il p. 28,- W04, fol.; and
Avicenna, ed, Plerapii, lib. iL p. 297, 1658, fol). Gerarde
{The Hei-ball, p. 28, 1597) terms the species Cyperus longus
" English galingale."

See Pharm. Joum., ser. i., vol. xiv. p. 241, and ser. iii., vol,

ii. p. ii&\ Pereira, Materia Medica, ii., pt. i., p. 257, 4th ed.,

1857 ; 0. Berg, Anatoinischer Atlas zur Pharmazeutischen Waaren-
kunde, p. 37, taf. xix., Berlin, 1865; H. Yule, The Book of Ser
Marco Polo, vol. ii. pp. 181, 182, &c., 1871; H. F. Hance, "On
the Source of the Hadix Galangce viinoris of Pharmacologists,"
Joum. Linn. Soc, Botany, vol. xiii., 1873, p. 1; Fliickiger and
Hanbury, Pharmacographia, 1874, and the above quoted Science

Papers of the latter author, pp. 370-375 ; Bentley and Trimen,
Medicinal Plants, pt. xxxi., ten. 271 ; and Histoire des Drogues,

vol. a, 7th ed., 1876.

GALAPAGOS ISLANDS, an archipelago of five larger

and ten smaller islands, situated in the Pacific Ocean exactly

under the equator, about 600 or 600 miles W. of Ecuador.

They were discovered about the beginning of the 16th

century by the Spaniards, who gave them their present

name from the numerous galdpago or giant tortoises they

found there. The larger members of the group, several of

them attaining an elevation of 3000 to 4000 feet, are

Albemarle (75 miles long and 15 broad), Narborough,

Indefatigable, Chatham, and James Islands. The total

area is estimated at 2250 square miles.

The extraordinary number of craters, a few of them still

active, " in si^e from mere spiracles to huge caldrons several

miles in circumference," to bo found throughout the islands,

gives evidence that the archipelago has been the result of

volcanic action. It stands in very deep water, and Mr
Darwin thinks that it has never been nearer to the mainland

than it is now, nor have its members been at any time

closer together. None of the islands are inhabited, with

the exception of Charles, Chatham, and Albemarle, which,

since 1829, have been used by the Government of Ecuador

"Alexander Neckam, an English author (1157-1217), says of

" cyperus," in his poem De laudibus Divince Sapittntiie (see Wright'*

edition of his works, p. 478, London, 1863) —
" Hydropicus laudat cyperum, vulnus, stomachusqne,

Humor siccandus. calculus, atque lien."

10—2
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as a penal settlement for political offenders, who find an

easy subsistence on the bananas, Indian corn, and sweet

potatoes which readily grow in the black fertile mud of the

higher parts, and on the large herds, now become wild, of

cattle, swine, and goats. The principal settlement, founded

by General Vilamil in 1832, is situated in Charles Island,

and bears the name of La Floreana, in honour of Floris, the

president of Ecuador. At one time it contained 200 or 300

inhabitants ; but when the United States steamer " Hassler"

visited the Galapagos in 1871, there were little more than

a dozen. In 1872 about 2000 cattle had perished in the

island. The archipelago was formerly a frequent resort of

vessels in quest of turtle ; and it is still visited by parties

from Guayaquil in quest of a species of mess, which is sent

to the English market under the name of orchilla.

Though the islands are under the equator, the climate is

not intensely hot, as it is tempered by cold currents from the

Antarctic Sea, which, having followed the barren coast of

Peru as far as Cape Blanco, bear off to the N.W. towards and
through the Galapagos. Very little rain falls,' except

daring the short season from November to January. The
clouds indeed hang low, and the nights are misty, but this

benefits those districts only which attain a height of over

800 or 1000 feet and enter the moist upper air; so that

there alone, and chiefly on the side from which the winds
oftenest blow, is there anything like a luxuriant vegetation.

The low grounds are entirely parched and rocky, present-

ing merely a few tliickets of Peruvian cactus and stunted •

shrubs, and S shore as uninviting as it well can be.

The greatest interest attaches to the study of all the

oceanic islands, for the elucidation of the origin and
development of their fauna and flora has an important bear-

ing on the question of the genesis of species. The
Galapagos archipelago possesses in this respect a rare

advantage from its isolated situation, and from the fact that

its history has never been interfered with by any aborigines

of the human race, and that it is only very lately that the

operation of man or of animals introduced by his meano
have disturbed, and that to a very limited extent only, the

indigenous life. Many of the more remarkable animal and
vegetable forms are confined to one islet of the group, and
are represented on the others by allied but different species.

Of the indigenous gigantic tortoises there are five species

at present known, each of which is an inhabitant of a

different island, and it is believed that many others have
become extinct. There are two species, one terrestrial, the

other marine, of a peculiar genus of lizard. Nearly all the

land birds are peculiar to the archipelago, and of these

more than half belong to peculiar genera. The flora of the

Galapagos is most remarkable ; it differs by upwards of one
half of its species from that of the rest of the globe. Both
the fauna and flora indicate afTinity with the South
American continent ; and the peculiarities of their distribu-

tion can be explained only by the supposition that species

were transported to the islands by some accident at very
rare and remote intervals, and have become changed through
natural selection 'under the new conditions to which they
have be'en exposed. That there should be so few species

common to the different islands is accounted for by their
is [laration from each other by deep channels scoured by
rapid currents, the direction of which, and of the winds,
rarely violent in this region, does not favour inter-migration.

Many of the islands are yet but imperfectly known.
For more detailed information the following works may be con-

sulted :—Darwiu, Voyage of the Jieagle; O, Salvin, " On the avi-
fauna of the Galapagos Archip.," Trans. Zvol. Soc, part va., 1876,
p. 447; Sir J. D. Hooker, "Qn the Vegetation of the Gal. Arch.,"
Trans. Lin. Soc, vol xx. p. 235; Dr A. Giiuther, "Description
of the living and extinct races of Gigantic Tortoises of the Gala-
pagos laiaads," Phil. Trans., vol. clxv. p. 251; A. R. "Wallace,
Oeagraphiml Distribulion of Animals; Villaviconeio, Oeoqrafia de
la Jiep. ckl Eouador, 1858,

GALASHIELS, a parliamentary burgh and manufactar-
ing town of Scotland, built on both sides of the river Gala,
about a mile above its confluence with the Tweed, and
33 miles south of Edinburgh. It is situated partly w
Koxburghshire and partly in Selkirkshire, but for all

judicial purposes it is held, by special Act of Parliament
passed in 1867, as entirely within the county of Selkirk.

The "forest-steading of Galashiels " is first mentioned in

history shortly after the beginning of the 15th century,

when it was the occasional residence of the Douglases, who
at that time held the office of keeper, of Ettrick forest. In
1599 it was erected into a burgh of barony, when it con-

tained 400 inhabitants. For the next 200 years Galashiels

remained a mere village, as the population in 1778 had only

grown to 600. At that time, however, we find its inhab-'

itants engaged—though in a limited way—in those manu-
factures by which it has sincfr so greatly prospered. There
were 30 looms and 3 waulk (or fulling) mills ; and the

cloth manufactured was a coarse woollen texture which sold

at from Is. 6d. to 2s. a yard. In 1790 the quantity ol

wool used annually was 2916 stones, and the value of goods

manufactured was about £1000. In the same year the

first factory was erected, and advantage taken of the Gala

water as a motive power ; and from this time forward the

woollen trade in Galashiels underwent steady progress, untH
in 1879, the town contains about 20 factories with 100 seta

of carding engines, using annually 220,000 stones of wool,

and producing goods to the value of .£750,000.

The wool chiefly used is imported from AustraUa and the

Caps of Good Hope. The manufacture was at one time of

a more diversified character than now, and embraced tweeds,

shawls, tartans, &c., but it is now almost exclusively devoted

to the production of tweeds. The Galashiels manufacturers

have long been united in a corporation called by their name,

which was instituted in W77, and of which the minutes

during the whole intervening period are still preserved. Jn
addition to its woollen trade Galashiels has also a large

skinnery, capable of manufacturing into leather 35,000 skins

per week. In recent years the external aspect of the town

has been very much improved by the erection of several

handsome public buildings, and the introduction of a better

style of architecture for shops and dwelling-houses. It was

made a parliamentary burgh in 1868, and unites with

Hawick and Selkirk in returning a member to parliament

Municipally, it is governed by a provost, four bailies, and
ten councillors. In 1876 an Act was passed for the exten-

sion of the burgh and the introduction (since effected) of a

water supply. As significant of the rapid growth of

Galashiels it may be mentioned that, while iu i651 the

population was only 5921, in 1871 it was 9678, and that

of the extended burgh is now estimated to be nearly

15,000-; while the annual assessable rental, which in 1864

was £21,000, is now £49,000. _
GALATIA, afterwards called also Gallo-Gbj;cta, ia

ancient geography, an inland division of Asia Minor,

bounded on the N. by Bithynia and Paphlagonia, E. by
Pontus, S. by Cappadocia and Lycaonia, W..by Phrygia.

These boundaries, however, varied at different periods in the

history of Galatia. The river Halys flowed in a northerly

direction through the centre of the province, the eastern half

of which was watered by tributaries of that stream, while

the Sangarius and its affluents traversed the western half.
(

Galatia originally formed a part of the extensive province

of Phrygia ; after its separation it was occupied by three

Gallic tribes, who still continued distinct in thf time of

Strabo—the Trocmi, who dwelt in the east, the T'ctosagea

in the centre, and the Tolistobogii in the weet Each of

these tribes was subdivided into four parts, and these were

mled over each by a tetrarch of its own. Tha power of

the tetrarcha wsa limited by a senate of 300, before which
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also all capital cases were tried. Minor offences came
ander the cognizance of the tetrarchs and'special judges

appointed by them. The three tribes all spoke the same
tongue ; and though in course of time they became
Helleaized/their original language was stiU in use among
them as late as the time of Jerome.

The physical characters of Galatia are in great measure
Bimilar to those of the adjoining provinces of Phrygia and
Lycaonia, the whole region being an elevated plateau or

table-land, no part of which is less than 2000 feet above the

sea, while the greater part exceeds 3000 feet in elevation.

Tlie southern portion, towards Lycaonia, is the most level,

and is an almost perfect plain, passing gradually into the

expanse of salt desert which occupies the frontier lands of

the two provinces. The rest of the country consists for

the most part ot vast undulating downs, affording excellent

pasture for sheep and goats, and capable of producing good
crops of corn, though at present in great part uncultivated,

and almost wholly devoid of wood. Towards the frontiers

of Bithynia it becomes more broken, and is intersected by
numerous valleys, as well as by several detached ranges of

liills, none of them, however, attaining to any considerable

height or importance. The lofty range of the Ala-dagh

(6000-7000 feet), though frequently termed the Galatian

Olympus, is not properly included within the limits of the

province, but forms in part the natural boundary which
separates it from Bithynia. From its elevated position, the

climate of Galatia is naturally one of considerable extremes

of heat and cold ; and while the summers are burning hot,

the winters at Angora are more severe than at Paris, and
the snow often lies on the ground for a month together.

The only towns of importance in Galatia were Tavinm,

the capital of • ae Trocmi, a small town which speedily fell

into decay ; Ancyra, the capital of the Tectosages, which

under the Romans became the capital of the country, and
has ever since retained its importance as one of the principal

cities of Asia Minor (see Angora); and Pessinus, the chief

town of the Toltstobogii, where a splendid temple was conse-

crated to Agdistis, the mother of the gods, the divinity who
was worshipped at Rome under the title of Rhea or Cybele.

Galatia took its name from a body of Gauls who invaded Asia
Minor abont the year 277 B.C. They had formed part of the army
which invaded Greece under Brennus, but having quarrelled with
that commander, had left his standard, and marching into Thrace
under generals of their own choice, advanced to Byzantium, whence
they were invited by Nicomedes, king of Bithynia, to cross into

• Asia, and help iiim in his struggle against his brother Zipcetes.

After performing the required services, they tamed their arms
B^inst their employer, and ravaged the western half of Asia Minor.
Their success allured other hordes of their countrymen, who readily

took service with the Asiatic kings in their wars against each other.

No Oriental prince was found able to check them, until Attains,

king of Pergamus, defeated them in a great battle, 239 B.C., and
compelled them to settle in that part of the country which after

them was called Galatia. They still remained independent, how-
ever, and proved a formidable foe to the Komans in their wars with
Antiochus. It was found necessary to direct a special amy against
them, under Cn. JIanlius, and thercsultof ihe campaign (189 B.C.)

Was their complete subjugation to the power of Rome. Galatia was
hot at this time reduced to a Koman province, but the Gauls were
Btill allowed to retain their own government under their tetrarchs.

(This system, however, gradually gave way, and the whole country
passed under the authority of one ruler. The first of these sole

tetrarchs was Deiotarus, a contemporary of Cicero and Ccesar, who,
in TOtnni for the assistance which he gave the Bomans in their wars
against Mithridates, was rewarded with a part of Pontus and Armenia
Minor, and was styled king by the senate. It was afterwards
united with Lycaonia, Isauria, and several adjoining districts, under
a king named Amyntas, at whose death, in 25 B.C., Galatia became
a Boman province. Theodosius the Great subdivided it for pur-
poses of government into Galatia Prima, of which Ancyra was the
capital, and Galatia Secunda, with Pessinus for its chief town.

Tlie antiquities of Galatia have in recent times been made the
subject of special investigation by a French coinmi*i.sion composed of
MM. Perrot, Gmllanme, and Delhet, and the result of their labours
published in 2 vols, fol., Paris, 1872 ; but with the exception of

tliose of Angora, they are not of mu'h geuenil iateicol.

GALATIANS, Epistle to the. Oricrin.—Although
" Galatia," as a united kingdom under Amyntas, included
Pisidia, as well as portions of Lycaonia and Pamphylia, and
when constituted a Roman province was further enlarged so
thatitexteudedf.omTauru3totheEusine(PtoL,v. l),itmay
with safety be taken for granted that the name is never used
in the New Testament except in its older colloquial sense as
equivalent to " Gallogrwcia " or "Eastern Q8uI"(raAAt'a^
€<oa, Appian, £>e Bell. Civ., ii. 49), the country of those Galli
(PA^Tts, VaXdrai, KcXrai) whose migrations and final terri-

torial limits have already been indicated m the preceding
artiele.i On this assumption, the history of the formation
of the Christian " churches of Galatia" is very obscure. It
is obvious enough, from the epistle itself, that they had been
planted by Paul ; but when, or under what circumstances,
we are nowhere explicitly informed. In the Acts of the
Apostles we read that, accompanied by Silas, he set out on
what is generally known as his second missionary journey
soon after the council of Jerusalem, which may be dated
approximately as having occurred about the year 52 A-D.^

After having traversed " Syria " and " Cilicia," strengthen-
ing the churches, they "passed through Phrygia and the
region of Galatia {tijv TaXaTiKr/v xiLpav), being forbidden
of the Holy Ghost to preach the word in Asia ; and after

they were corne to Mysia, they assayed logo into Bithynia,

but the Spirit of Jesus suffered them not."^ The language
here employed, even if, as TVieseler argues, it implies that

preaching was engaged in, can hardly be said to suggest of

itself that churches had been formed on the route, but
rather appears to hint at a forced and rapid march.

Acts xviiL 23, however, indicates that "disciples" at

least had been made, and it is well known that in the

narrative of the Acts many important passages in the

eventful public life of the apostle have been passed with
even less explicit allusion. Combining then the meagre
facts iShich that narrative in this instance affords with

inferences derived from incidental expressions made use of

in the epistle itself, we conjecture the apostle to have been

detained by ill-health (see Gal. iv. 13, "because of bodily

weakness "), probably in the vestern district of Galatia

(that of the Tolistobogii), though not at the capital Pessinus

itself, but nearer the borders of Asia and Mysia ; and there,

in- the jrpoo-eu^^ai or synagogues, to have addressed his

message to Jews,* proselytes, and as many .of the native

^ See Strabo, xii- p. 566 (where the words are tV yiy** roAaTi'ai*

Kol ra^XoypaiK'tav \eyofi.(irnv); and compare Pliny (B. N., t. E5),

who continues to di^tingniah Lycaonia from Galatia. The later

historian Memnon also incidentally mentions that the Galatae bad

taken possession of tiJj' vvv TaKaTiav KaKovixiiniv. Reiian {Saint

Paul, p. 48) and, latteriy, Hausrath {XTliche Zeilgeschichle, ii-

258), however, uphold the theory that Paul when he uses the word

Galatia intends the Roman province, and that by the Galatians we are

to understand chiefly the Christians of Antioch, Icouinm, Derbe,

and Lystra. Their arguments are drawn from the ordhiaiy lisiM

hquendi of ?aul (by Asia, Macedonia, Achaia he invariably means tlia

provinces bearing these names); from the analogy of 1 Pet. L 1, where

•ill the districts mentioned happen to be " provinces" ; from such con-

siderations as the inaccessibility of Galatia proper ; from inferences

based on Acts xriii. 23, Gal. ii. 5, and other texts ; and from tlie

admittedly perplexing fact that unless the churches of Derbe, Lj'stra,

&c., be regarded as Galatian, we arc left in ignorance of the name-s,

localities, and histories, of the churches addressed. But, as has been

seen, the ancient usus loquendi appears on the whole to have dis-

regarded the Roman division of provinces in this i?ase at least ;
more-

over, Iconium was never a part of the Roman Galatia ; and in any

case there would have been an inappropriatencss in addressing

Lycaoniaus and Pisidians by a title so nch in ethnological and

historical suggestion as that of " Galatians " is.

» The full consideration of the chronology of this period of sacred

history must be postponed to the article Paul.
* So Acts 3y'\. 6, 7, according to the oldest texts. See LacHmmn,

TUehendoif, Tregelles.
* For the fact of the prevalence of Jews in Galatia reference may b<

made to the Mon'imentum Ancyianum (Joseph.. AnU, xvi. 6. 2: oC

xii. 3, 4): compare 1 Pet. i. 1.
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pagan population as could be induced to hear. The
Galatians, although in their intercourse with one another

they still continued to make use of their ancient dialect,

were quite able to understand the then almo.st universally

diffused Greek ;i and some of them, both Jews and
Gentries,- almost immediately began to receive Paul's

doctrine with favour and even with enthusiasm (Gal. iv.

14). How long this visit continued we are not told ; but

most of the chronological evidence goes to show that it

cannot have lasted more than six months, and that it pro-

bably came to an end within a much shorter interval.

Resuming the journey by Mysia and the Troad, Paul and
his companion preceded to "Macedonia" and"Achaia,"
spending in the latter province at least eighteen months, and
finding no opportunity of revisiting Galatia for a space ot

at least three years. During this interval several causes

must have been quietly but constantly working with a

tendency to alienate the Galatian converts from the new
"gospel of the uncircumcision" (cuayyc'Xioi' t^s axpo^ucrTtas,

iL 7), and induce them to that conformity with certain

parts of Jewish ceremonial which was even at that time

described by the word " Judaizing " (louSai'^cii', Gal. ii. 14).

Even among those whose leanings were towards the spiritual

religion of the Old Testament, Jewish habits of thinking

and feeling could never fail to assert themselves with con-

siderable strength; and there were also elements peculiar to

the old pagan religion of the district which were fitted to pre-

dispose even the heathen mind towards that ceremonialism

and "making a fair show in the flesh" {evTrpoa-wTrrjcrai iv

aapKi) which the apostle deprecated.^ How or when these

tendencies had first begun to manifest themselves iu the

way ot deliberate rebellion against the teachings which Paul
had left behind him, can only be a matter of pure conjec-

ture ; but it would appear that, even if the revolt had been
originated by Palestinian Jews, it had at least been fomented
by other agitators who were Gentiles by birth (v. 12; vi.

1 3) ; nor does it seem improbable that they had begun their

work very soon after the time of the apostle's first visit.

The second visit, mentioned in Acts xviii. 23, which must
have taken place about 55 a.d., and have occupied very

little time, appears to have been on the whole a pleasant

one ; the apostle was still received with due respect (iv.

12, 18), and may well have left Galatia with the impression

that the disciples had been " strengthened " by him, and
that they " were running well " (v. 7). But shortly after

his departure tidings reached him that, though the influence

of the Judaizers had for the time been neutralized by
his presence, it had begun to reassert itself with greater

force than ever almost immediately after he had gone, and
that his disciples had been so " bewitched " that, after
" having begun in the spirit," they were now endeavouring
to be " made perfect by the flesh." He also learned that

the reactionary doctrines had been supported by a suggestion
that he himself was no teacher of independent authority,

but merely a subordinate, and that a treacherous one, of the

original apostles and pillars of the church, whose " gospel

"

was emphatically " of the circumcision," Inimediately on
receipt of this intelligence, he wrote the present epistle.

Contents.—It consists of three parts, in which the
personal, the doctrinal, and the practical elements respect-

' See Jerome's often-quoted Prol. in Epiat. Gal., " Galatos, excepto
nermone Graco quod omnis oriens loquitur, propriam linguam eandem
habere quara Treviros." Philologists liave hardly any doubt of the
essentially Celtic character of this dialect; though many German
theologians still maintain it to have been Teutonic. See Lightfoot
(Galatians), and Grimm in the Sludie- w..Krilike)i for 1876.

' That there were any Jews among Paul's converts here ha-i some-
times been doubted, but unreasonably. See Gal. iii. 23, 25; iv. 3.
It seems probable, however, that the Gentiles were in the majority.

^ Gaiatia, and particularly Peasinus, was famed for its worship of
Cybele. See Livy, xxxviii. 18; Strabo, lU. p. 567.

ively predominate. (1.) After an expression of surprise

at the instability displayed by his Galatian converts, the

author proceeds to establish the divineness of his message
by an historical proof of the wholly divine character of his

commission to be its messenger. He urges that he had
received his apostleship directly from God ; and that, far

from proceeding from men, it had been tardily, and so far

reluctantly, acknowledged by them only after it had become,

an altogether patent and undeniable fact. His first visit

to Jerusalem had been three years after his conversion. If

it had not resulted in his recognition as on a footing of

equality with the apostles, it at least had not led to his

taking any position of subordination ; while on his second

visit to Jerusalem he had met the apostles and deliberated

with them on terms of undisputed parity. On the third oc-

casion of his coming into contact with an apostolic person

so distinguished as Peter, he had openly withstood him and
vanquished him in argument, thereby even establishing

a superiority. (2.) He proceeds to state and defend the

doctrine of justification by faith in the crucified Christ
After alluding to it as a truth already established in their

Christian consciousness (iii. 1-5), he proceeds to show that

the same truth had been embedded -i& the whole Old
Testament revelation, and was capable of being deduced
from the entire course of the past history of the church.

The religion of Abraham had ieen a religion of faith, and
his justification had not been a justification by works (iii.

6-18). The law which came later is misunderstood if it

be- regarded as superseding the promise which had been

the foundation of the religion of the patriarch. Its relation

to the promise was manifestly of a subordinate and tem-

porary kind. To regard it as having been otherwise would

be as absurd as to suppose that a Hagar and an Ishmael

could ever have taken that place in the family which
belonged of inalienable right to Sarah and to Isaac (iii.

19—iv. 31). (3.) He exhorts to a continuance in the life

of faith which is also the life of freedom, and warns against

any relapse under the yoke of Judaism (v. 1-12). He
explains that Christian freedom is a freedom conditioned

by morality (v. 13—vi. 10), and concludes with a recapitula-

tion and the benediction.

Genuineness, Date, and Place.—The gerfliineness of this

epistle lias never been disputed. The external evidence is

remarkably clear and continuous, while the internal has

been such as to satisfy even the most negative school of

modern criticism.* Its autographic character, also, is

inferred by many, including Hilgenfeld, Holzmann, and
other moderns, from the expression used in vL 11; but it

is at least possible that the word iypafa. may refer only to

vi. 11-18. The question as to its date has given occasion

for considerable diversity of opinion. It has been seen that

the apostle wrote immediately after he had heard of the

change that had come over the Galatian churches, and
that this change occurred "soon" (Ta;(t(Ds) after his second

visit. These facts favour a date not much later than 55

A.D. Further, a comparison of the epistle to the Galatians

with those to the Romans and Corinthians results, on the

whole, in favour of the opinion that it was the earliest of

the four, or at all events not much later than the latest, in

other words, not later than 59 a.d. It is probably idle to

attempt to fix the date much more precisely. The reference

in 1 Cor. 2;vi. I, which may mean either that friendly rela-

tions with the Galatians had been until then uninterrupted,

or that they had beBn already restored, have determined Uie

critics, according to the interpretation adopted, in placing

it either early in the Ephesian sojourn or late in the

Corinthian. The majority of the moderns is in favour of

the former date (55-57 a.d.), but the latter still continues

• The only dissenting voice has been that of Baaer (1861).
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to find supporters. Reference has already been made to the

theory of Renan and Hausrath, which leads them to assign

this epistle to the period of the second missionary journey.

Apart from the considerations vrhich have been indicated in

a preceding note, this view is open to the objection that it

raises new and gratuitous difficulties in connexion %vith the

history and chronology 'of the Acts ; it has accordingly

met with comparatively little acceptance. According to

some older writers, such as Michaelis, Koppe, Borger, the

supposed absence of any reference to the couhcil of Jeru-

salem implies a very early date ; English readers, on the

pther hand, are familiar with the statement derived from
some of the later Greek MSS., and supported by the Syriac

and Arabic versions, as well as by the weighty authority of

Eusebius, Jerome, and Theodoret, that the epistle was
" written from Rome." This view has been advocated in

modern times also by C. Schrader; but the general verdict

will probably continue to be, as it has for some time been,

adverse to a theory which would group this among the

letters of the captivity rather than among those of an
earlier period.

On the relation of Galatians to the book of the Acts of

the Apostles, see vol. i. pp. 124, 125.

Literature.—For an interesting and detailed account of the
patristic commontariea on this epistle reference may be made to an
excursus by Bishop Lightfoot {Saint Paul's Epistle to the Galatians,

1865, 2d ed. 1874). Those belonging to the Reformation period
are sufficiently well known, particularly Luther's, Calvin's, and
Beza's. Of modem English commentaries the most exhaustive is

that of Dr Lightfoot, already referred to ; but those of. EUicott

(1854), Jowett (1855), and AJford (1857) are also of great value.

in Germany one of the latest is that of Wieseler {Commoilar ilber

den Oalatcrbrief, 1859); and among those who preceded him in this

field, Winer (/"oK^i ad Galaias Epistola lot. versa et pcrpctua anno-
tntione illustrata, 1829, 4th ed. 1859), Usteri {Comm. fl. d. Oalater-

brief, 1833), Riickert (1833), Olshausen (1840), De Wetto (1845,

3d ed. 1864), Meyer (1851, 6th ed. 1870), Hilgenfeld (1852), and
Ewald (Die Scndschrciben dcs Apostels Paulus iibersetzt und erkldrt,

1857) are all worthy of particular mention. Windischmann's
Commentar (1843) is an able and learned exposition from the
Roman Catholic point of view. See also Holsten (Inhalt u. Gedan-
kengang dcs Br. a. d. Galatcr, 1859), Hotmann {Die heilige Schrift

Jfcucn Testaments ziisamvicnhdngcTut ansgelcgt,' iS6S), Brandes {D.

Ap. P. Sendschreiben a. d. Galatcr, 1869), Sanday (in vol iii. of

the Speaker's Comnuntary), and Venn {On the Epistle to the Gala-
tians, 1878). Much help in the interpretation of the epistle is

to be derived from the various works on the apostle Paul and the
apostolic period of church history ; also from those on New Testa-

ment Inti'oduction, such aa Hilgenfeld's (Einl., 1875) and Bleek's

{Einl., 1875). (J. S. BL.)

GALATINA,- a town of Italy, in the province and
circondario of Lecce, on the road from Gtranto to Taranto.

It still preserves its ancient walls and towers, and possesses

an interesting Franciscan church and monastery (St

Catharine's), founded in the 14th century by Raimondo
Orsini del Balzo, prince of Taranto. The frescos with

which the church is richly decorated are of no small his-

torical value. For a long time the inhabitants were attached

to the Greek Church. In 1871 they numbered 7873.

GALATZ, or Gaiacz, a town and port of Roumania,
principality of Moldavia, chief town of the district of

Covurlin, on the left bank of the Danube (there 2000 feet

wide), between the mouths of the Pruth and Sereth, about
85 miles from the Sulina mouth of the Danube, and 130
miles N.E, of Bucharest, with which it is connected by
rail, lat. 45° 26' 12" N., long. 28° 3' E. Galatz is said to

have got its name from a colony of the same Galatians who
invaded Asia Minor in 278 B.C., though this seems doubt-

ful. The town stands on a level plateau, and consists

of two portions, an old and a new. The former, which
is nearest to the river, is irregularly and badly built, with

crooked streets paved • with wood, some of them being

regular sewers. This part of the town is liable to be flooded,

end, as in the greater part of Roumania, the sanitary con-

ditions are bad. The new town, which has rapidly extended

during the past few years, is buUt on the rising ground
towards the north-west It is partly paved, is much more
open and comfortable than the old town, and contains most
of the public buildings, consulates, &c. Galatz is now
to a considerable extent lighted with gas, and some time
ago a regular system of water-works was commenced to
supply the town with purified and filtered water. There
are several Roman Catholic and Greek churches, educa-
tional, institutions, a hospital, a quarantine building, &c.
In the chtirch of St Mary is the tomb of Mazeppa,
said, however, to have been rifled of its contents by the
Russians. Galatz is the seat of the international com-
mission instituted by the treaty of Paris, 1856, to insure
the free navigation of the mouths of the Danubp; and
by the treaty of Berlin, 1878, Roumania is to be repre-

sented on this commission, which exercises its duties

as far as Galatz independently of all territorial rights.

Galatz has been a favourite place for crossing the Danube
with military expeditions since the time of the Roman
emperors, though during the war of 1877-78 the Russians
did not adopt it except for parties of reconnaissance.

There are very few strictly Roumanian industries carried

on at Galatz. There are several flour-mills, saw-miUs, and
breweries, extensive cooperage works, and soap and candle

manufactories to a small extent ; light wines are also mada
Galatz is an important free port, and shares with Ibraila

most of the trade of the lower Danube. The navigation of

the Sulina mouth of the river h^s so improved that steamers

of 850 tons can sail up to Galatz. There are French,

Austrian, Russian, and British steamboat companies that

carry on a regular trade with Galatz, and fittempts have
been made by the municipality to construct soHd stone

wharfs. For the traflic generally much inconvenience is

felt from want of adequate quay and warehouse accommoda-
tion ; but now that Roumam'a is an independent state, im-

provements may be made in this and other directions. A
considerable proportion of ships unload at Sulina and send

their cargoes up to Galatz in lighters. The river is gene-

rally frozen over for a few weeks during winter.

The staple article of export from" Galatz is grains of various kinds,

of which large quantiries are grown in all the districts situated on
the Danube. In 1876 281 sailing ships, 157 steamers, and 873
lighters, of an aggi'egate tonnage of 258,391 tons, cleared from the

port of Galatz. The lighters had a total of 102,564 tons, while

of the remainder 13 sailing ships and 70 steamers of 49,779 tons

were British. In the same year the principal articles of export

were—wheat, 313,673 qrs.; m^ize, 423,775 qrs. ; barley, 160,443

qrs.; oats, 421,457 qrs.; rye, 167,840 qrs.; flour, 391,657 ewt;
fir planks, 766, 869 ; besides considerable quantities of linseed, rape

seed, beans, and small quantities of millet, wool, hides, cheese, and

dried prunes. Of wheat SOOO qrs. went to Britain and 19,549 to

Holland; maize, 71,500 qrs. to Britain, 21,000 to Malta; .rye,

58,485 qrs. to Holland; barley, 37,347 qrs. to Britain. "The total

value of exports from Galatz in 1876 was £1,215,621, being a con-

siderable increase over 1875. There does not seem to be any return

of exports by rail, thongh Galatz is now connected with the general

European railway system. The imports for 1876 were valued

roufhly at £1,750,000, among which manufactured goods figured

at £354,000; sugar,' £117,000; coal, £112,000; iron, £80,000;

caviare, £66,000; oil, £65,000; rice, £58,000; coffee, £32,000;

leather, £28,000 ; sacking, £29,000; soap, £26,000. Galatz is to

cease to be a free port on 13th January 18S0, after which import

duties will be imposed. Constant steam communication is main-

tained between Galatz and Constantinople, and regular lines of

steamers sail from London, Liverpool, and Hull. There is a British

consulate at Galatz. The population in 1873 was estimated at

80,000; if this is correct, it has more than doubled itself in ten

years ; it was only 8000 in 1835.

GALBA, Seevius Sulpicius (3 B.C.-69 a.d.), a Roman
emperor. He came of a noble family, being sixth in

direct descent from the great orator of the same name,

though unconnected either by birth or adoption with the

line of the first six Caesars. He owed his elevation to the

growing power of the praetorians and the discontent of the

provincials, weary of Nero's rule, and beginning to assert
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their independence. As Tacitus justly remarks, the death

of Xero divulged that secret of the empire, that emperors

could be made elsewhere than at Kome. From the little

we know of his earlier years he appears as a young man of

remarkable gifts and eveu fascination—a strange contrast

to his weak and unlovable old age. His biographer,

Suetonius, relates that both Augustus and Tiberius pro-

phesied to him his future rise. The story is improbable,

though in part borne out by Tacitus, and rests on the

authority of a credulous gossip, who inserts an omen or a

prodigy at every turn of liis hero's fortunes'; but it helps to

show, what we learn from other sources, that while still a

youth he was regarded as one wlio was capable of great

things. He resisted the solicitations of the empress
Agrippina, and refused the rich legacy of Livia Augusta.
Risiug through the various grades of office to the consulship

iu 33 A.D., he acquired a high and well-raerited reputation

both as a general and an administrator in the provinces of

Gaul, of Africa, and of Spain, which he successively held.

For the first half of Nero's reign he lived in retirement, till,

in 61, the emperor bestowed on him the province of

Hispania Tarraconensis.

The first years of his rule were marked by rigorous dis-

cipline and strict justice, which sometimes degenerated into

cruelty. "We are told how he nailed the hand of a cheating

money-changer to his bench, and how, when a guardian
who had murdered his ward appealed to his Roman citizen-

ship, he allowed him the honour of a higher gallows. It is

true that during the later period of his administration he
was indolent and apathetic, whether it was that he sought
to elude the jealousy of Nero, or, as is more probable,

felt the growing infirmities of age. Yet his career, taken
as a whole, shows the justice of the common judgment, as

reported by Tacitus, that all would have pronounced him fi.t

for empire had he not been emperor indeed. In the spring
of 68 Galba was holding an assembly at New Carthage
when the news reached him of the insurrection in Gaul. The
appeal of Yindes urging him to assume the championship
of the oppressed human race placed Galba in an awkward
dilemma, and his decision was prompted not so much by
ambition as by fear of Nero, whom lie knew to be plotting

his deatli. The fall and suicide of Vindex renewed his

hesitation, when the news that Nymphidius Sabinus, the

prefect of the praetorians, had declared in his favour, and
by large promises in his name carried the troops with him,
revived his spirits. Before, he had only dared to call him-
self the minister of the senate and Koman people ; he now
assumed the title of Caesar, and marched straight for Eome.

At first he was welcomed by the senate and the party of

order, but he was never popular with the soldiers or the

people, and he soon forfeited the regard even of his few sup-

porters. He was ruined by his virtues no less than by
his vices. To the prgetorians who claimed their promised
largess he replied that he chose his soldiers and would
not buy them. The mob was disgusted at the moroseness
and niggardliness of a prince who hated all display, and
rewarded a popular singer with a paltry present of five

denarii. But the respectable classes had graver causes of

discontent. They soon found that the government was
wholly in the hands of tliree favourites—two of them
oBBcers, and one a freedman who had followed Galba from
Spain. Thus the worst abuses of the last reign were revived,

without any of its brilliance and gaiety.

Galba was first made aware of the general discontent by
an outbreak among the legions of Germany. He sought to
avert the rising storm by an act which, if better timed and
performed in a more popular way, might have saved him.
He adopted as his coadjutor and successor Piso Frugi
Licinianus, a man in every way worthy of the honour. The
speech in which he announced to Piso hw election has a

genuine ring, and convinces us that his choice was wise and
patriotic

; but by the populace it was attributed solely to
fear, and the prastorians were indignant at it because un-
accompanied with the usual donative. When the elements
of a revolution are all iu train a leader is not far to seek.
Salvius Otho, a disappointed candidate for the office of Piso,
entered into communication with the discontented prse-

torians, and was by them adopted as their emperor. Two
soldiers from the ranks undertook to transfer the empire of

Eome, and actually transferred it. Galba, on his way to

meet the rebels, was met by a troop of cavalry and
butchered near the Lacus Curtius. A common slave severed
the bald head from the body, and thrusting it inside his

toga presented the bloody offering to Otho. Thus perished,

unwept and unpitied, a man who, had he died a proconsul
instead of an emperor, would have left as fair a fame as any
Roman of the first century.

GALBAJ^UM (Hebrew, Chelbenah; Greek^ xoA/ffai/i;), a
gtim-resin, believed to be the product of Ferula galbanijlua,

Boiss. et. Buhse, and F. ruhricaidis, Boiss., indigenous to

Persia, and perhaps also of other umbelliferous plants.

From the stems of these it is said to exude as a milk-white

juice, which is rendered yellow by exposure to light and air.

It occurs usually iu hard or soft, irregular, more or less

translucent and shining lumps, composed of agglutinated

drops or tears, or occasionally in separate tears, and is of

a light-brown, yellowish, or greenish-yellow colour, and has

a disagreeable bitter taste, a peculiar, somewhat musky
odour, and a specific gravity of 1'212. Exposed to cold, it

becomes brittle, and njay be reduced to powder (Pereira).

To separate the vegetable and other impurities commonly
present in it, galbanum is melted at 100° C, and strained.

On analysis 100 parts yield about 65 of -resin soluble in

ether and alkaline liquids, 20 to 25 of gum, and about 7 of

volatile oil. The last furnishes a colourless crj'stallizable

substance, uinhelliferone, C^HgOj, which may be recognized

by its formation of a blue colour with ammouia, destroyed

by acids. Galbanum oil has been shown by J. Kachler

(see Joum. Chevi. Soc; xxiv., 1871, p. 258) to contain a

colourless limpid oil, boiling at 160° to 165° C, and a blue

oil, of boiling point 240° to 250° C, varying in quantity with

the temperature of distillation, which is isomeric- with oil

of turpentine, and identical with the oil of Matricaria

ChamomiUa, L. Galbanum is one of the oldest of drugs.

In Exodus XXX. 34 it is mentioned as a sweet spice,

to be used in the making of a perfume for the taber-

nacle. Hippocrates employed it in medicine, and Pliny

{Nat. Hist., xxiv. 13) ascribes to it extraordinary curative

powers, concluding his account of it with the assertion that

"the very touch of it mixed with oil of spondylium is

sufficient to kill a serpent." By Arabian and Persian

authors it was termed harzud, the plants producing it being

known as kinneh and nafeel (Royle, Man. of M<tt. Med.).

Avicenna extols the drug for its emmenagogue, diuretic, and

various other virtues, and as an antidote " for all poisons."

In Chinese writings galbanum, 0-yd, is not met with as

a distinct dnig (F. Porter Smith). It is now administered

for its antispasmodic, expectorant, an4 stirnulant properties.

As an antispasmodic it is considered inferior to asafoetida,

but superior to ammoniacum, which, however, is more effi-

cacious as an expectorant in asthma. Galbanum (German,

Mutterharz) has been supposed to have a stimulating effect

upon the uterus, and has been given, combined with salts

of iron, in amenorrhoea, and also is recommended in hysteria

and neuralgia accompanied by uterine affections. It is an

ingredient in the pihda asafcetidcB composita of pharmacy,

and in a plaster, emplastrum galbani, which has been found

serviceable in cases of indolent tumours and chronic arthritic

swellings. Galbanum is imported to some extent from the

Levant, but chiefly from India, through Bombay
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See Waring, Manual of Pradical Therapeutics, 3(1 ed., 1871, p.

SIX; Fliickwer ajid Hanbury, Pharmacographia, p. 285, 1874;
Bentler and Trimen, Medicinal Plants, Ko. 128.

GALE, TuEOPHiLUs (1628-1678), a distinguished

divine, was born in 1628 at King's Teignmoutb, iu Devon-

shire, of which place his father was vicar. In 1647 he was
entered at Magdalen College, Oxford, where he took his

B.A. degree in 16-49, and xM.A. in 1652. In 1650 he was
made fellow and tutor of his college. He remained five

years at Oxford, discharging actively the duties of tutor,

and was then appointed to a church at Winchester. After

the restoration he refused to submit to the Act of Unifor-

mity, and was ejected from his parish. In 1662 he accepted

the post of tutor to the sons of Lord Wharton, whom he

accompanied to th? college of Caen, in Normandy. He re-

turned to England in 1665- and spent some years in literary

work. The latter portion of his life he passed in London
as assistant to the Rev. John Rowe, a dissenting minister,

who had charge of an important church in Holbom. Gale

succeeded Rowe in 1677, and died in the following year.

His principal work, The Court of the Gentiles, which appeared in

parts inl669, 1671, and 1676, is a strange storehouse of miscellaneous

philosophical learning. It resembles the Inicllcctual S'jstcm of

Cudworth, though very inferior to that work both in general con-

struction and in fundamental idea. Gale's endeavour is to prove
that the whole philosophy of the Gentiles is a distorted or mangled
reproduction of Biblical truths. Just as Cudworth referred tlic

Deraocritean doctrine of atoms to Moses as the orimnal author, so

Gale tries to show that the various systems of Greek tliought may
be traced back to BiblicaUsources. Like most of th-s learned worts
of the 17th century, the Court of the Gentiles is chaotic and unsys-
tematic, while its erudition is rendered almost valueless by the

complete absence of any critical discrimination. The other writings

of Gale are

—

The Idea of Jansenism, 1669; Tlicophilus, or a Dis-

course of the Saint's Amilij irith God in Christ, 1C71 ; Anatomy of
Infidelity, 1672 ; Idea Theoloyiac, 1673 ; Philosophia Gcncralis, 1676.

GALE, TH0M4S (1636-1702), an eminent classical

scholar, was born at Scruton, Yorkshire, in 1636. He was
educated at Westminster School and at Trinity College,

Cambridge, of which he became a fellow. In 1666 he

was appointed regius professor of Greek, in 1672 head-

master of St Paul's School, in 1670 a fellow of the Royal

Society, and also prebendary of St Paul's, and in 1697 dean

of Tork. He died at York in 1702. Galo published a

collection of Qpnsada Mythologica, Ethica, et Physica, and

editions of several Greek and Latin authors, but his fame

rests chiefly on his collection of old works bearing on early

English history, entitled HistoricB Anglicance Saiptores and
Historice Brifaiinicce, Saxonicce, Anglo-Danicw, Scriptores

XV. He is the author of the inscription on the London
Monument in which the Roman Catholics are accused of

having originated the great fire.

GALEN", Christoph Behnhard v.\n (1 600-1678),
prince-bishop of Miinster, was descended from a noble

family in Westphalia, and was born 15th October 1600.

After attending the Jesuit college at Miinster, and the

universities of Cologne, Mainz, Louvain, and Bordeaux, he
was engaged in several diplomatic missions. Subsequently

he became colonel in the army of the elector Ferdinand of

Bavaria, and took part in campaigns against the French and
Swiss. On the death of Ferdinand he was chosen prince-

bishop of Miinster, but scarcely had he succeeded in restor-

ing the internal prosperity of his territories, and freeing

them from foreign invaders, when an insurrection arose in

the city which he was unable completely to subdue till 1661.

In 1664 he was chosen, along with the margrave Frederick

of Baden, joint administrator of military affairs of the

Rhenish alliance in its war against the Turks. After the

peace that followed the victory of St Gotthard, he concluded
an alliance with Charles II. of England against the Nether-

lands; but through the intervention of Louis XIV. an
arrangement was made in 1666 by which the king of the

JS'etherlands vacatsd all the territories of Galen, with

the exception of the town of Burkelo. In 1672, iu con-
junction with -France, Galen renewed hostilities against
the Netherlands, but in the same year suffered a severe

defeat at Coevorden, and although, along with the French
general Turenne, he afterwards obtained several successes,

he concluded a peace in 1674, by which he resigned all the
advantages he had gained. In the following year he
entered into an alliance with tlie king of Denmark and the
fclector of Brandenburg against Charles XI. of Sweden,
and in 1076 captured Stade, the capital of the duchy of

Bremen, after which he took possession of that duchy and
of several places in the duchy of Verden. Subsequently he
became involved in a war with East Friesland, and only

consented to evacuate that territory on payment of a large

sum of money. He died at Ahaus, 19th September 1678.
The Vic de Chrislophe Bernard de Galen, ivlquc dc Miinster, was

published at Kouen in 1679; J. Ab. Alpen's De vita ct rebus gestis

Ch. Bern, de Galen appeared at Koesfeld in 2 vols, in 1694, an
abridgment of this work at Jliinster in 1790, and a more extended
abridgment at Ulra in 1804; and Tucking's Geschichte des Slifis

Miinster unter Galen was published at Jliinster in 1S65.

GALEN, or Galenus, Claudius, called GalUen by
Chaucer and other writers of the Middle Ages, the most
celebrated of ancient medical writers, was bom at Pergamus,

in Mysia, about 130 a.d. His father Nicon, from whom
he received his early education, is described as remarkable

both for excellence of natural disposition, and for mental

culture ; his motber, on the other hand, appears to have

been a second Xanthippe. In 146 Galen commenced the

study of medicine, and in about his- twentieth year he left

Pergamus for Smyrna, in order to place himself under the

instruction of the anatomist and physician Pelops, and of

the peripatetic philosopher Albinus. He subsequently

visited other cities, and in 158 returned from Alexandria

to Pergamus. In 164 he went for the first time to Rome.
There he healed Eudomus, a celebrated peripatetic philo^

sopher, and other persons of distinction ; and ere long, by

his learning and unparalleled success as a physician, earned

for himself the titles of " Paradoxologus," the wonder-

speaker, and " Paradoxopoeus," the wonder-worker, thereby

incurring the jealousy and envy of his fellow-practitioners.

Leaving Rome in 168, he repaired tohis native city, whence

ho was soon sent for to Aquileia, in Yenetia, by the

emperors Lucius Yerus and Marcus Aurelius. In 170 he

returned to Rome with the latter, who, on departing thence

to conduct the war on the Danube, having with difficulty

been persuaded to dispense with his personal attendance,

appointed him medical guardian of his son Commodus. In

Rome Galen remained for some years, greatly extending his

reputation as a physician, and writing some of his most

important treatises. It would appear that he eventually

betook himself to Pergamus, after spending some time at

the island of Lemnos, where lie learned the method ot

preparing a certain popular medicine, the " terra letnnia

"

or "siglUata." Whether he ever revisited Rome is un

certain, as also are the time and place of his death. Ac-

cording to Suidas, he died at the age of seventy,or in the

year 200, in the reign of Septimius Severus. If, however,

we are to trust the testimony of Ab\il-faraj, one of his

Arabian biographers, his decease took place .in Sicily, when

he was in his eightieth year. Galen was one of the most

versatile ' and accomplished writers of his age. He com-

posed, it is said, nearly 500 treatises on various subjects,

including logic, ethics, and grammar. Of the published

works attributed -to him 83 are recognized as genuine, 19

are of doubtful authenticity, 45 are confessedly spurious,

19 are fragments, and 15 are notes on the writings of

Hippocrates.

Galen, who in his youth was carefully trained in the

Stoic philosophy, was an unusually prolific writer on logic.

Of the numerous commentaries and original treatises, a



24 G A L — G A L
catalogue of which is given in Lis work De Propriis Lihrts,

one only has come down to us, the treatise on Fallacies in

diciione (vepl ruiv Kara, rrjv X^iiv cro<jii<riJ.dTwv). Many
points of logical theory, however, are discussed in his

medical and scientific writings. His name is perhaps

best known in the histofy of logic in connexion with the

fourth syllogistic figure, the first distinct statement of which

was ascribed to him by Averroes. There is^no evidence

from Galen's own works that he did make this addition to

the doctrines of syllogism, and the remarkable passage

quoted by M. Minas from a Greek commentator on the

Analytrics, referring the fourth figure to Galen, clearly shows

that the addition did not, as generally supposed, rest on a

new principle, but was merely an amplification or alteration

of the indirect moods of the first figure already noted by

Theophrastus and the earlier Peripatetics.

In 184-1 M. Minoides Minas published a work, avowedly

from a MS. with the superscription Galenus, entitled

raXTjfou Eicraycoy^ AiaXexTi/o;. Of this work, which con-

tains no direct intimation of a, fourth figure, and which ip

general exhibits an astonishing mixture of the Aristotelian

and Stoic logic, Prantl speaks with the bitterest contempt.

He shows demonstratively that it cannot,be regarded as a

writing of Galen's, and ascribes it to some one or other of

the later Greek logicians. A full summary.of its contents

will be fouud in the 1st voL of the Geschichte der Logik

(591-610), and a notice of the logical theories of the true

Galen in the same work, pp. 559-577.

There have been numerous issues of the whole or parts of Galen's

works, among the editors or illustrators of which may be mentioned
Jo. Bapt. Opizo, N. Leonicenus, L. Fuchs, A. Lacuna, Ant. Musa
Brassavolus, Aug. Gadaldinus, Conrad Gesner, Sylvius, Cornarius,

Joannes Montanus, Joannes Caius, Thomas Linacre, Theodore
Goulston, Caspar Hoffman, Rene Chartier, Haller, and Kiiho. Of
Latin translations Choulant mentions one in the l.lth and twenty-

two in the following century. The Greek text was edited at Venice,

in 1525, 5 vols, fol.; at Basel, in 1538, 5 vols, fol.; at Paris, with
Latin version by Rene Chartier, in 1639, and in 1679, 13 vols. fol.

;

and at Leipsic, in 1 821-33, by C. G. Kiihn, considered to be the best,

20 vols. 8vo. An epitome in English of the works of Hippocrates

and Galen, by J. R. Coxe, was published at Philadelphia in 1846.

Further details as to the life and an account of the anatomical

kJiowledge of Galeu will be found in the art. Anatomy, vol. L
pp. 802-804. See also RemS Chartier's Life, in his edition of

Galen's works; K. F. J. Eloy, Victior,.r^iri Eislorique dc la

Midccine,s.v. " Galien," tom. i.,1778; F. Adams's "Commentary"
in Ids Medical Works of Paiilus JEgincta, London and Aberdeen,

1834; J. Kidd, "A Cursory Analysis of the Works of Galen, so far

as they relate to Anatomy and Physiology," Trans. Provincial Med,
and Surg. Assoc., vi., 1837, pp. 299-336 ; C. V. Daremberg, Ex-
position dcs Connaissanccs de Galien sur VAnahr.ii^, la Physiologi^y

el la Pathologie dii Syslhne Nervcux (These pour le Doctorat en

Medccine), Paris, 1841 ; and J. R. Gasquet, " The Practical

Medicine of Galeu and his Time," T/tc British ii.nd Foreign, Medico-

Ohirurgical Pev., vol. xi., 1867, pp. 472-488.

GALENA, a city of the United States, the capital of Jo
Daviess county, Illinois, is situated on the Fever or Galena

river, 6 miles above its junction with the Mississippi, and

on th'j northern division of the Illinois Central Railroad,

180 miles W.N.*\V. of Chicago. The city winds around

the base of rocky limestone bluffs, which spring rather

abruptly from the river on both sides, and the streets rise

above one another, and are connected by flights of steps.

It is the commercial depot of an extensive and fertile dis-

trict, but owes its prosperity chiefly to the species of lead

from v;hich it takes its name, and the mines of which sur-

round it in all directions, underlying, more or less densely;

an area of over 1,500,000 acres. In these mines copper is

also found in combination with the galena. In the earlier

years the produce of the mines found its way by water to

St Louis, but in 1829 the first load, 3000 lb, was conveyed

overland to Chicago. In 184G the yield reached its highest

point of 50,000,000 & ; in 1852 it was 40,000,000; and
in 1S77 only 3,300,000. This diminution is due to the

absence of thw expensive appliances necessary for deep

mining. Meanwhile zinc ore has been discoverea, of which
12,000,000 ft were mined in 1877. The lumber produce
is also considerable, averaging 7,000,000 feet annually.
The principal buildings are the German-English normal
school, the high school, and the building in which are
included the custom-house and post-office. Galena has an
iron-foundry, flour-mills, woollen mills, saw and planing
mills, besides furnaces and manufactories for lead, zinc, cop-
per, and furniture. Mining commenced in 1820, and in 1822
the United States began to grant leases of the mineral lands.
The first street was laid out in 1826; village government
was legalised in 1837, and a city charter granted in 1839.
Population in 1850, 6004 ; in 1860, 8196 ; and in 1870,
7019, of whom 2473 were foreigners.

GALESBUEG, a city of the United States, the capital

of Knox county, Illinois, is situated at the junction of the
Burlington and P*oria branches of the Chicago, Burling-
ton, and Quincy Railroad, 163 miles W.S.W. of Chicago,
and is the centre of a farming district of great fertility.

It has several extensive manufactories of agricultural im-
plements, besides carriages and waggons, and also contains

the machine-shops and car-works of the railroad com-
pany. It is the seat of two colleges, Knox College (Con-
gregational), founded in 1841, and Lombard University

(Universalist), founded in 1852, to both of which femala

students are admitted. Population in 1860, 4953; and
'in 1870, 10,158, of whom 3136 were foreigners.

GALIANI, Feedinando (1728-1787), one of the most
celebrated, if not oue of the soundest, political economists

of Italy, was born at Chieti on the 2d of December 1728.

For his early education and opportunities of advanceinent

in life he was less indebted to his parents than to his

nncle, M.onsignor Celestino Galiani. By his care, and at

his expense, GjJiani received the best education which Naples

and Rome could then furnish, becoming qualified for an
ecclesiastical career at a time when a clever abb^ might hope
to fill with profit and reputation important offices in the

state as well as in the church. Galiani gave early promise

of distinction as au economist, and even more as a wit. At
the age of twenty-two he had produced two works by which

his name became widely known far beyond the bounds of his

own Naples. His taste for economic studies had been

developed in the society of such men as Genovesi and
Intieri, and prompted the composition of his Trattato della

Moiieta, in which many aspects of the question of exchange

are set forth, always with a special reference to the state of

confusion then presented by the whole monetary system of

the Neapolitan Government. Galiani's fame as a humorist

dated from the appearance of the Raccolta in Morte del Boia,

a work as popular in Italian literary circles during the last

century as the Rejected Addresses and Lon Gaultier Ballads

have been in our own. "In this volume Galiani parodied

with exquisite felicity, in a series of discourses on the death

of the public hangman, the style of the most pompous and

pedantic Neapolitan writers of the day. Galiani's political

knowledge and social qualities now pointed him out to the

discriminating eye of Charles III., and his liberal minister

Tanucci, as one eminently fitted to serve the (government as

a diplomatist in France. He was therefore attached in the

character of secretary to the Neapolit'an embassy at Paris.

Tluther he repaired in 1759, at a time when a change in

the relations between the courts of Paris and Vienna was

about to exercise an influence on the course of the Seven

Years' War, when the different Bourbon courts were engaged

in a common action against the Jesuits, and when economiu

science held a foremost place in the speculations of the most

eminent French writers. Galiani is chiefly remembered by

posterity by the part which he took in these economic dis-

cussions. His Dialogxies sur les blis, though published after

his return to Naples, produced on its appearance a jjreat
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Impression, aud has again and aga'm furnished to future

controversialists arguments more specious than solid against

the liberty of exporting corn. The criticism of Voltaire,

that Galiani's volume united the wisdom of Plato and the

wit of Moli^re, will not be accepted as a decisive judgmeut

on the merits of the treatise ; but it may be viewed as a

tolerably fair test of the regard in which it was held by

Galiani's contemporaries. Galiani returned to Naples after

a ten years' residence in Paris, where his reputation as a

wit had long surpassed that of an economist or a statesman.

Until his death at Naples, on October 30, 1787, he kept up

with his old Parisian friends a correspondence, of which the

tone on his side can only be compared to the wailing and

liowling sent forth by Ovid during his banishment to the

shores of the Euxine. Absence from Paris was with him

the Hynonym of social and literary death.

To the common editions of Galiani which are found in great

public libraries must be added the essay recently published at

Naples, VAbate Galiani, by Alberto Margliieri, 1878, and the

copious extracts from his correspondence with Tanucci, likewise

published very recently in the new series of Viesseux's L'Archivio

Storico, Florence, 1878.

GALICIA, in German Galizien, and in Polish Ilalicz, a

orown:ldnd of Austria which comprises the old kingdoms of

Galicia and Lodomeria, the duchies of Auschwitz and Zator,

and the grand-duchy of Cracow. Towards the N. and E.

it has an extensive and irregular frontier conterminous

with the Russian empire ; ia the S.W. it meets the

Hungarian .territory along the ridge of the Carpathian

Mountains ; its western borders, which are of small ex-

tent, touch both Austrian and Prussian Silesia ; and in

the S. it is bounded by the province of Bukowina, which

was separated from it in 1849. As its area is 30,299

square miles, or more than 10,000 square miles greater than

that of Bohemia, it is the largest of all the crown-lands of

Austria. The population in 1869 was 5,418,016, which

showed an increase since 1857 of 785,150. Of the whole

2,660,518 were males, and 2,757,498 females. The density

was greatest in the circles of Biala, Tarnow, and Cracow,

and least in the circle of Radworna. In 1876 the total

was 6,000,326.

About a third of the whole area of Galicia is occupied by

the Carpathians, and the greater proportion of the remainder

consists of the terraces by which the mountain system

gradually sinks down to the great eastern plains of Russia.

Only a very small district near the Vistula can properly be

described as lowland. The two most prominent summits

of the Galician Carpathians are the Babia Gora or

Women's Mountain, 5648 feet above the level of the sea,

and the Waxmundska, 7189. Of the famous massif of

the Tatra, hardly a fpurth is within the Galician bound-

aries.

By its rivers Galicia belongs partly to the basin of the

Baltic and partly to the basin of the Black Sea. The
Dunajec, the San, and the Premsza, tributaries of the

Vistula, are the navigable streams of the western region
;

and the Dniester, which is the principal river of the east,

is navigable as far as Czartoria. There are few lakes in the

country except mountain tarns ; but considerable morasses

exist about the Upper Dniester; the Vistula, and the San,

and the ponds or dams in the Podolian valleys are estimated

to cover an area of 208 square miles. Of the 35 mineral

springs which can be counted in Galicia, the most fre-

quented are Konopowka, south of Tarnopol, and Lubian and

Sklo, west of Leraberg. The last is a good example of the

intermittent class. The Galician climate is exceedingly

severe, the range of temperature being nearly 145°. In

July and August the mean temperature is 66" or 67°

Pahr. ; in March it is 32° or 33°. Winter is long, and the

snowfall, which oftens begins in the early part of October,

is very abundant. At Cracow the annual orecipitation is

about 23 inches, and at Lemberg about 28. Rather more
than 6 per cent, of the surface of Galicia is unproductive.

Forests occupy upwards of 4 million acres, but they are so

badly managed that in some districts straw has to be used
as fuel; 1,550,128 acres are devoted to pasture, 8,486,358
are under tillage, and 3,007,024 are under gardens and
meadows. Barley, oats, and rye, are the prevailing cereals ;

but wheat, maize, and leguminous plants are also cultivated,

and hemp, flax, tobacco, and hops are of considerable im-
portance. In 1873 the whole crop of cereals amounted to

9,878;563 bushels ; and there were 2,016,326 bushels of

pulse,and 65,581,331 bushels of potatoes. In 1869 the num-
ber of horses in the crown-land was 695,610; of asses and
mules, about 2000; of cattle, 2,070,572 ; sheep, 966,763;
goats, 35,825 ; and swine, 734,572. The stocks of beeS

were upwards of 257,490, and the yearly produce of honej
and wax is about 18,300 and 7166 cwt. respectively. Iii

West Galicia there are mines of coal, ironstone, and zinc

ore ; and in Eastern Galicia a certain quantity of lignite is

obtained. The iron ore is poor, containing only 10 or 11

per cent, of metal ; and in 1873 the out-put did not exceed

108,546 cwt. Salt is procured both from mines and from

salt-springs in sufficient abundance to make it an article of

export to Russia. The great factory at Kalusz for the

making of potash was closed in 1875, the company having

failed ; and Jhe exploitation of the rich petroleum springs

of East Galicia languishes for lack of capital Cracow is

the centre of the iron manufacture, but it is of compara-

tively small development Tile works are very numerous

;

stoneware is produced in a few establishments; and the

glass works number about 15. In 1874 there were 237
breweries, 698 distilleries, and 3746 mills,—no fewer than

3524 of the mills being driven by water and 172 by wind.

Cigars are manufactured at Monasteryska and Winniki,

Cracow, Jupielnica, and Zablotow. The textile industries

are for the most part very slightly developed, but the linen

trade employs 11,255 looms. Railway traffic is rapidly

increasing. There is a large transit trade down the river

Dniester to Russia by means of light boats built at

Zuravero, Halicz, Marianpol, &c., which are usually broken

up for firewood when they reach Odessa ; and all the

navigable streams, both north and south, are used for the

transport of wood from the forests. Large quantities of

Galician timber thus find their way to Dantzic, Stettin,

Hamburg, and Berlin. The country is divided into the

eight districts of Lemberg, Zloczow, 'Tarnopol, Stanislawow,

Sumbcr, Przemysl, Tarnow, and Cracow, which altogether

comprise 74 administrative circles. There are in all 83

towns, 230 market villages, and- 11,000 hamlets, the most

populous places being I^emberg, 87,109 ; Cracow, 49,835 ;

Tarnow, 21,779; Tarnopol, 20,087; Brody, 18,890;

Kolomiya, 17,679; Drohibiez, 16,888; Przemysl, 15,185 ;

Stanislau, 14,479; Sambor, 11.749, Jaroslau, 11,166;

Rzesznow, 10,090 ; and Sniatyn, 10,305. The chief town

is Lemberg, which is the seat of the royal imperial lieuten-

ancy or K. K. Statthalterei. According to the laws of

1861 the diet of Galicia consists of the three archbishops

(those of the Roman Catholic, the Greek Catholic, and

Armenian Catholic Churches), the three Roman Catholic

bishops, the rectors of the universities of Lemberg and

Cracow, 44 representatives of the larger landowners, 4

representatives of the capital, 3 representatives of the

chambers of trade and industry, 16 from the towns and

Wustial centres, and 74 from the rural communes. Sixty-

three members are sent to the imperial diet, of whom 20

represent the landowners, 13 the towns, 27 the rural com-

munes, and 3 the chambers of trade, &-c. The two principal

nationalities in Galicia are the Poles and the Ruthenians—

the former predominating in the west and the latter in the

east. The Poles who inhabit the Carpathians ^le diskin»
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guislied as Goralians (from gor,"a"mountain), and those of

the lower regions as Mazures and Cracoviaks. TLe
Euthenian highlanders bear the name of Huzulians.

Galicia (or Halioz) took its rise along with the neighbouring
pTincipality of Lodoraeria (or Vladimir) in the course of the 12th
century—the seat of the ruling dynasty being Halicz or Halitch, a

town in the present district of Stanislawow at the confluence of the

Lukev with the Dniester. Disputes between the Galiciau and
Lodomerian houses led to the interference of the king of Hungary,
Bela III., who in 1190 assumed the title of Jicx Galatice, and
appointed his son Andreas lieutenant of the kingdom.' Polish

assistance, however, enabled Vladimir the former possessor to expel
Andreas, and in 1198 Roman, prince of Lodomeria, made himself
master of Galicia also. On his death in 1205 the struggle between
Poland and Hungary for supremacy in the country was resumed

;

but in 1215 it was arranged that Daniel, son of Koman, should be
invested with Lodomeria, and Koloraan, son of the Hungarian king,
with Galicia. Koloman, however, was expelled by Jlstislaff of
Novgorod ; and in his turn Andreas, MstislafFs nominee, was
expelled by Daniel, of Lodomeria, a. powerful prince, who by a
flexible policy succeeded in maintaining his position. Though in
1235 he had recognized the overlordship of Hungary, yet, when
he found himself hard pressed by the Mongolian general Batu, he
called in the assistance of Innocent IV. and accepted the crown of
Galicia from the hands of a papal legate ; and again, when Inno-
cent disappointed his expectation, he returned to his former con-
nexion with the Greek Church. On the extinction of his line in

1340 Casimir III. of Poland incorporated Galicia and Lemberg; on
Casimir's death in 1377 Louis the Great of Hungary, in accordance
with previous treaties, became king of Poland, Gadicia, and Lodo-
meria; and in 1382, by the marriage of Louis's daughter with
Ladislaus II., Galicia, which ho had regarded as part ot his Hun-
garian rather than of his Polish possessions, became definitively

assigned to Poland. On the first partition of Poland, in 1772, the
kingdom of Galicia and Lodomeria came to Austria, and to this was
added the district of New or West Galicia in 1795 ; but at the
peace of Vienna in 1S09 West Galicia and Cracow were surrendered
to the grand-duchy of Warsaw, and in ISIO part of East Galicia, in-

cluding Tarnopol, was made over to Russia. This latter portion was
recovered by Austria at the peace of Paris, and the former camo
back on the suppression of the independence of Cracow in 1846.
Within the short period since 1860 great advances have been made
In many ways in the development of the natural resources ot the
country and in the education of the people; and the general
prosperity of the kingdom is evidenced by the rapid growth of

several of its larger towns.

See Lin de Lllianbach, *' Dcscrlptioo dii bassin de la Galicle efc de la Podolie."
In SUnioires de la sociel^ ff^ologigue de France, tome i., mdm. iv., 1833-34;
Schmedeg. Qeogr.-statisi. Uebet-sicht Oatiziens, Lemberg, 1S69; Lipp, Tzrkehrt'
und HandehverhdUnisse Qaliziens, Prague, 1870; Zchlicke, "Die pollt. und
socialen Ziistande Galiziens," in Unsere Zeit, 1870; " Dio Ruthcner in Galixien,"
in Die Qlobus, 1870; Pilat, Statist. Uittheil. iiber die VtrhiUtnitu Oaliiiens,
Lemberg, 1874; Ortsreperloriun des Kiinigreiohs Oatizien und Lodonuritn
(offlciui), Vienna. 1374 ; Zelicke, " Die deutschen Kolonien in Gsllzicn," in Im
Neuen Reich, 1876; Kelb In Jahrbo'ichC dcr K. Oeol. Reichs-Anttalt, 1876;
*'Cnltarfort3chritte In Galizien," in Das Auttand, 1876. Reraarltablo skelches
of Galictan life have been given by Sacher-Masoch, whose works are weli known
ia Franca and Gennany. A rich literature on the subject exists in Polish.

GALICIA (Gallaseia or Callaecia, KakKaiKta, KaXaiKia),

an ancient kingdom, countship, or province in the N.W.
angle of Spain, now divided into the provinces of Coruua,
Lugo, Orense, and Pontevedra, lies between 41° 61' and 43°

47' JSr. lat., 6° 50' and 9° 16' W. long., and is bounded on
the N. and W. by the Bay of Biscay and the Atlantic, on
the S. by the Portuguese provinces of Entre Douro e Minho
and Traz os Montes, and on the E. by Leon and the
Asturias. The greatest length is about 125 miles, greatest

breadth 115 miles j area, 11,2.22 square miles
;
population

(1867), 1,937,792. Galicia is traversed from E. to W. by
a continuation of the great Pyrenean and Cantabrian chain

;

and its surface is further broken by tn-o spurs from that
system, which, running in a south-westerly direction, en-

close the basin of the Miiio. The average elevation of the
province is considerable, and the maximum height (6593
feet) is reached in the Peiia Trevinca on the e;ist border of

Orense. The principal river is the Mino (Portuguese,
Minho ; Latin irinins ; so named, it is said, from the
minium or vermilion found in its bed), which, rising near
Mondonedo, within 20 miles of the northern coast, after a
course of 170 miles in a south and south-west direction,

enters the Atlantic near the port of La Guardia. It is

navigable by small vessels on the lower cart of its course.

Of the numerous aEBuents of the Mino, the most important

are—on the left the Sil, which rises among the lofty moun-
tains between Leon and Asturias, and on the right the Tea,

which rises on the eastern flank of Monte Fano. Among
other rivers having a westerly direction may be mentioned

the Tambre, the Ulla, and the Lerez or Ler, which fall into

the Atlantic by estuaries or rias called respectively Ria

Muros y Noya, Eia Arosa, and Ria Pontevedra. The rivers

of the northern versant, such as the Eume, the Juvw, and
the Mero, are, like those of the Asturias, for the most part

short, rapid, and subject to violent floods. The coast-line

of Galicia, extending to about 240 miles, is everywhere bold

and deeply indented, presenting a large number of secure

harbours, in this respect forming a marked contrast to the

neiglibouring province. The Eo, which bounds Galicia on

the east, has a deep estuary, the Rivadeo, which offers a

safe and commodious anchorage in 3 fathoms water at ebb-

tide. Further to tbfc west is Vivero Bay, 1 mile wide and
3 in leugth, affording good ancborage throughout, with from

6 to 8 fathoms of water. The Ria del Varquero y Vares

is of a similar character; while the harbour of Ferrol (se«

Fereol) ranks among the best in Europe. On the opposite

side of Betanzos Bay (the /tcyas Xt/xryr or Portus Magnus of

the ancients) is the great port of Corufia (see Coeunna).
The principal port on the western coast of Galicia is that

formed by the deep and sheltered bay of Vigo, which is

navigable for vessels of 500 tons to a distance of 16 miles

from the ocean; but there are also good roadsteads at

Corcubion under Cape Finisterre, at Marin, and at CarriL

The climate of the Galician coast is mild and equable, but

the interior, owing to the great elevation (the town of

Lugo is upwards of 1900 feet above the sea level), has

a wide range of temperature. The rainfall is exceptionally

large, and snow lies on some of the loftier ele rations for a

considerable portion of the year. The soil is on the whole

fertile, and the produce very varied. A considerable

quantity of timber is grown on the high lands, and the rich

valley pastures support large herds of cattle, while the

abundance of oak and chestnut favours the rearing of

swine. In the lowland districts good crops of maize, wheat,

barley, oats, and rye, as well as of turnips and potatoes, are

obtained. The fruit also is of excellent quality and in great

variety, although the culture of the vine is limited to sonw
of the warmer valleys in the southern districts. The
dehesas or moorlands abound in game, and fish are plentiful

in all the streams. The mineral resources of the province,

which are considerable, were known to some extent to the

ancients. Strabo speaks of its gold and tin, and Pliny

mentions the gemma Qallaica, Mines of lead, tin, copper,

and iron pyrites continue to be wrought, though under

considerable disadvantages, and chiefly by foreign capitalists.

Galicia is also remarkable for the number of its sulphur and
other warm springs, the most important of which are those

at Lugo and those from which Orense is said to take ita

name (Aquse urentes).

Ethnologically the Galicians (Gallegos) are allied to the

Portuguese, whom they resemble in dialect, in appearance,

and in habits more than the other inhabitants of the

peninsula. The men are well known all over Spain, and
also in Portugal, as hardy, honest, and industrious, but for

the most part somewhat unskilled, labourers ; indeed the

word Gallego has come to be almost a .synonym in Madrid
for a "hewer of wood and drawer of water." Agriculture

engages the greater part of the resident population, both

male and female ; other industries are little developed, and
the fisheries are not extensive. There are a few linen and
cotton factories in the larger towns. The principal exports

are live cattle, preserved meats, eggs, bones, mineral ore,

fish oil, salt fisL (especially sardines), chestnuts and other

nuts, grain (especially maize), and potatoes. The first-men-
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rtoned item is the most considerable ; the exports to

Enghxnd from Corufia alone having mounted in 1875 to

17,000 head, at an average value of X15. The chief im-

ports are coal, iron, tobacco, and manufactured goods.

Apart from the few carreteras reales or royal roads, which

are, as elsewhere in the Peninsula, unexceptionable, the

means of internal communication in Galicia are decidedly

defective. The only railways are those betwixt Lugo and

Coruna (01 miles), and betwixt Santiago and Carril (24i

miles). Another line, from V'igo to Orense, has been in

course of construction for some time, and it is also proposed

to connect Lugo with Astorga. Galicia has 10 cities and

115 towns. The capital is Santiago, which is also an arch-

bishopric, with a population of 29,000. Lugo, Tny, Mon-
donedo, Orense, are also episcopal sees. The largest city is

Coruna, the seat of the audiencia (population about 40,000).

The others are Ferrol, Yigo, BetauTOS, and Pontevedra.

Galla'cia, the country of the Callaici or Gallaici, seems to have

been very imperfectly known to the earlier geographers. Accord-

ing to Eratosthenes the entire population of the peninsula were at

one time called Galatae. The region properly called by their name,

bounded on the S. by tho Douro and on the E. by the Navia, was

first entered by the Roman legions under Decius Junius Brutus in

137-6 B.C. (Livy, Iv., Ivi., Ejiil.); but the final subjugation cannot

be placed earlier than the time of Augustus. Under the Antonines,

possibly even under Hadrian, Galloecia and Asturia were erected,

imp a separate Provincia Coesaris, having been regarded previously

as merely a portion of Lusitania. On the partition of Spain, which
followed the succescful invasions of the Sue;ians, Alans, and Van-
dals, Gallaicia fell to the lot of the first-named (411 a.d. ). After an

inde)iendent subsistence of nearly 200 years, the Snevian kingdom
was annexed to the Visigothic dominions under Leovigild in 590.

Ill 713 it was occupied by the Moors, who in turn were driven out

of it about the year^Sl by Alphonso I. of Asturias and his brother

Froela. During the 9th and 10th centuries it was the subject of

dispute between more than one count of Galicia and the suzerain,

ana its coasts were repeatedly ravaged by tho Norsemen. Wlien
Ferdinand I. divided his kingdom among his sons in 1063, Galicia

was the iwrtion allotted to Garcia, the youngest of the three. Ten
years afterwards it was forcibly reaunexea by Garcia'a brother

Alphonso, and thenceforward' it remained an integral part of tho

kingdom of Castile or of Leon. The honorary title of count of

Galicia has frequently been borne by younger sons of the Spanish

sovereign. In the patriotic struggles of 1808 the junta of Galicia

took an important part. For administrative purposes tlie ancient

province has since 1833 been dirided into four, namely, CoruQa,

Lugo, Orense, and Pontevedra.

GALILEE (TaXiXaia, b'h;), the most northerly of the

three provinces into which Palestine was at tho Roman
period divided, was bounded on the E. by the Jordan, on
the S. by Samaria, on the W. by the Mediterranean, on the

N.W. by Phoenicia, and on the K. by the Leontes, the

extreme length being about GO miles, the extreme breadth

30, and the area 1000 square miles. The Galilee thus

defined, however, though doubtless the Galilee of Herod's

tetrarchy and of later centuries, was hardly that of ordinary

parlance at the beginning of the Christian era. Josephus

liimself, while substantially giving these boundaries (B. J.,

ill 3, 1, and elsewhere), yet incidentally in one place speaks

of Upper Galilee as constituting the whole of Galilee proper

{A7it. XX. 6, 1), and elsewhere in giving Xaloth (Iksal) and

Dabaratta (DebOrieh) as boundary towns, seems to exclude

from Galileo the plain of Esdraelon. In the early period

of the history of Israel, the word 7'bi or i^/v|i, meaning a

circle, was hardly a proper name at all, but was applied to

several districts with considerable generality. Thus in

Josh. xiii. 2 and Joel iv. 4 reference is made to the
" borders " or " coasts " (Geliloth) of the Philistines. In

Josh. xxii. 10, 11, however, the "Gsliloth" of Jordan

means the plain of Jordan referred to in Ezekiel slvii. 8 as

"the eastern Gelilah" (compare JosL xviii. 7); while in

Josh. XX. 7, xxi. 32, liag-Galil denotes the north portion

of the territory of Naphtali westward of Merom, where

Kadesh, one of the sis cities of refuge, lay. Here were

Bituated the twenty "worthless" cities which Solomon gave

to Hiram (1 Kings ix. 11 ; 2 Chr. viii. 2) ; and here, not-

withstanding the conquests mado successively by Joshua,

several of the judges, David, and Solomon, the population

seems to have retained a prevailingly ethnic character;

for even in Isaiah's time "the land of Zebulun and

the land of Naphtali " is called " Galilee of the Gen-

tiles" (Isa. is. 1). After the deportation by Tiglath Pileser

(2 King's XV. 29), in which it is to be presumed that chiefly

Israelites wero carried away, this ethnic character would

most probably be intensified and extended rather than

diminished either in area or in amount ; and already in the

time of the Maccabees, accordingly, we find the word appar-

ently used in a considerably wider sense than in earlier

times (1 Mace. v. 14, 15, x. 30 ; cf. Tob. i. 2). The later

extension of the designation cannot be more particularly

traced, but we know with considerable exactness what the

limits were at the time of the Talmudista, The southern

boundary was defined by the towns of Bethshean (Beisto),'

Gingea (Jenin), Caphar Utheni (Kefr Adan), and by the

ridge of Carmel ; on the east the Jordan formed the limit

;

while on the west and north the line ran from Carmel to

Accho (Akka), and thence ascended eastwards by a great

valley just south of Achzib (ez Zib) extending 8 miles, past

Kabartha (el Kabry), Gathin (J'athiln), and Beth Zanita

(Zucinita), to Gelila (Jelil), where it turned north near

M'alia, probably the Melloth which Josephus notices as on

his boundary {B. J., iiL 3, 1). From Melloth it ran 12

miles north to Kania and Aiya (probably Kftnab and 'Aiya),

and then appears to have run east along a high ridge by

Berii and Tirii (Berias and Tireh), and thence, after a

course of 5 miles, it trended north-east by Tifni (Tibnin),

Sifneta (Safcd el Battilch), Ailshitha ('Atshlth), and Aulanl

(Alm6n), arriving thus at the deep gorge of the Leontes.

Turning east it passed Migdol Khorub (el Khurbeh) and the

"hollow of Ayun" (Merj 'Ayfln), past Takra (unknown)

to Tortalga (-'the snowy mountain," or Hermon), and to

Kisrin and tne bounds of litir— that is, to Ciesarea Philippi

(now Banias), and thus to beyond Jordaa The boundary

between Upper and Lower Galilee was natural, being marked

on the east by the town of Caphar Hananya (Kefr 'An4u),

situated at the foot of the high ridge which formed the

actual line ; Bersobe, on the same boundary (Josephus, B.

J., iii. 3, 1 ), is not as yet known.

Lower Galilee.—The whole of Galilee presents country

more or less disturbed by volcanic action. In the lower

division the hills are all tilted up towards the east, and

broad streams of lava have flowed over the plateau above

the sea of Galilee. In this district the highest hills are only

about 1 800 feet above the sea. The ridge of Nazareth rises

north of the great plain of Esdraelon, and north of this again

is the fertile basin of the Buttauf, separated from the sea-

coast plains by low hills. East of the Buttauf extends the

basaltic plateau called el Ahma ("the inaccessible"), nsmg

1700 feet above the sea of Galilee. North of the Buttauf

is a confused hUl country, the spurs falling towards a broad

.valley which lies at the foot of the mountains of Upper

Galilee. This broad'valley, running westwards to the coast,

is the old boundary of Zebulun—the valley of Jiphthah-el

(Josh. xis. 14). The great plain of Esdraelon is of trian-

gular form, bounded by Gilboa on the east and by the ridge

which runs to Carmel on the west. It is 14 miles long

from Jemn to the Nazareth hills, and has a mean measure-

ment of 9 miles east and west. It rises 200 feet above the

sea, the hills on both sides being some 1500 feet higher.

The whole drainage is collected by the Kishon, which runs

through a narrow gorge at the north-west comer of the

plain, descending beside the ridge of Carmel to the sea.

The broad valley of Jezreel on the east, descending towards

the Jordan valley, forms the gate by which Palestine is

entered from beyond Jordan. Mnunt Tabor stands isolated
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in the plain at the north-east corner, and rather further

south the conical hill called Neby Duby rises between Tabor

and Gilboa. The whole of Lower Galilee is well watered.

The Kishon is fed by springs from near Tabor and from a

copious stream from the west side of the plain of Esdraelou.

North-west of Nazareth is Wady el Melek, an open valley

full of springs. The river Belus, just south of Acre, rising

in the sea-coist marshes, drains the whole valley of Jiphthah-

el. On the east the broad valley of Jezreel is full of

magnificent springs, many of which are thermal. The

plains of Esdraelon, and the Buttauf, and the plateau of el

Ahma, are all remarkable for the rich basaltic soil which

covers them, in which corn, cotton, maize, sesame, tobacco,

millet, and various kinds of vegetable are grown, while

indigo and sugar-cane were cultivated in former times. The

Nazareth hills and Gilboa are bare and white, but west of

Nazareth is a fine oak wood, and another thick wood

spreads over the northern slopes of Tabor. The hills west

of the great plain are partly of bare white chalk, partly

covered with dense thickets. The mountains north of the

Buttauf are rugged aud covered with scrub, except near the

villages, where fine olive groves exist. The principal places

of importance in Lower Galilee are Nazareth (10,000

inhabitants), Sepphoris (now Sefifarieh), a large village

standing above the Buttauf on the spurs of the southern hills,

and Jenin (En Gannim), a flourishing village, with a palm

garden (3000 inhabitants). The ancient capital, Jezreel

(Zerin), is now a miserable village on a precipitous spur of

Gilboa ; north of this are the small mud hamlets, Solam

(Shunem), Endilr (Endor), Nein (Nain) ; on the west side

of the plain is the ruin of Lejjiirt (the Legio of the 4th

century, which was then a place of importance). In the

hills north of the Buttauf is Jefat, situated on a steep hill-

top, and representing the Jotapata defended by Josephus.

Ketr Kenna, now a flourishing Christian village at the foot

»f the Nazareth hills, south of the Buttauf, represents the

probable site of Cana of Galilee, and the ruin Kana, on the

north side of the same plain, represents the site pointed out

to the pilgrims of the 12th and 13th centuries.

Upper Galilee.—The mountains are tilted up toward^ the

sea of Galilee, and the drainage of the district is towards

the north-west On the south the rocky range of Jebel

Jermftk rises to 4000 feet above the sea ; on the east a

narrow ridge 2800 feet high forms the watershed, with

steep eastern slopes falling towards Jordan. Immediately

west of the watershed are two small plateaus, covered with

basaltic debris, near el Jish and Kades. On the west are

rugged mountains with deep intricate valleys. The main
drains of the country are—fi^rst, Wady el 'Ayun, rising north

of Jebel Jermuk, and running north-west as an open valley,

and secondly, Wady el Ahjar, a rugged precipitous gorgo

running north to join the Leontes. The district is well

provided with springs throughout, and the valleys are full

of water in the spring time. Though rocky and difficult,

Upper Galilee is not barren, the soil of the plateaus is rich,

and the vine flourishes in the .higher hills, especially in the

neighbourhood of Kefr Birim. The principal town is Safed,

perched on a white mountain 2700 feet above the sea. It

ha? a population of about 9000, including Jews, Christians,

and Jloslems. . It is one of the four sacred cities in Pales-

tine revered by the Jews, to which nationality the majority

of the inhabitants belong. Among the smaller towns we
may notice Meirfln, near Safed, a place also much re-

vered by the Jews as containing the tombs of Hillel,

Shammai, and Simon bar Jochai. A yearly festival of most
curious character is here celebrated in honour of these rabbis.

The site of Hazor, one of the chief towns of Galileo in

Bible times, has also been lately recovered. It was situated,-

according to Josephus, above the Lake Semechonitis (Bahr

el Hdleb), and the name Hudireh, identical with the Hebrew

Hazor, nas been found by the survey party in 1877 apply-
ing to a mountain and ,jlaiu, near an ancient ruin, in the
required position. The little village of Kades represents
the once important town of Kadesh Naphtali (Josh. xix.

37). The ruins are here extensive and interesting, but
belong apparently to the Greek period.

The population of Galilee is mixed. In Lower Galilee

the peasants are principally Moslem, with a sprinkling of

Greek Christians round Nazareth, which is a Christian
town. In Upper Galilee, however, there is a mixture of

Jews and Maronites, Druses and Moslems (natives or

Algerine settlers), while the slopes above the Jordan are

inhabited by wandering Arabs. The Jews are engaged in

trade, and the Christians, Druses, and Moslems in agricul-

ture ; and the Arabs are an entirely pastoral people.

The principal products of the country are corn, wine, oil,

and soap (from the olives), with every species of pulse and
gourd.

The antiquities of Galilee include cromlechs and rude

stone monuments, rock-cut tombs, and wine-presses, with

numerous remains of Byzantine monasteries and fine

churches of the time of the crusades. There are also re-

mains of Greek architecture in various places, but the most
interesting buildings are the ancient synagogues. These have

not been found in other parts of Palestine, but in Galilee

eleven examples are now known. They are rectangular, with

the door to the south, and three rows of columns forming

four aisles east and west. The architecture is a peculiar and

debased imitation of classic style, attributed by architects

to the 2d century of. our era. The builder of the examples

at Kefr Birim, el Jish, and Meiriln is known to have been

the famous Simeon bar Jochai, who lived about 150 A.D.,

and built 24 synagogues in Galilee. The similarityof style

renders it probable that the other examples at Tell Hdm,
Kerazeh, Nebartein, L^mm el 'Amed, and Sufsaf were also

his work. Both at el Jish and at Kefr Birim there are two
synagogues, large and smalL At Irbid, above Tiberias, is

another synagogue of rather difi'erent character, which is

said to have been built by Eabbi Nitai. Traces of syna-

gogues have also been found on Carmel, and at Tireh, west

of Nazareth. It is curious to find the representation of

various animals in relief on the lintels of these buildings.

Hebrew inscriptions also occur, and the carved work of tha

cornices and capitals is very rich. These synagogues were

erected at a time when the Galilean Jews were flourisaiag

under the Roman empire, and when Tiberias was the central

seat of Jewish learning and of the Sanhedrin.

In the 12th century Galilee was the outpost of the Christ

tian kingdom of Jerusalem, and its borders were strongly

protected by fortresses, the magnificent remains of whicji

still crown the most important strategical points. Toron
(now Tibnin) was built in 1104, the first fortress erected by
the crusaders, and standing on the summit of the mountains

of Upper Galilee. Beauvoir (Kaukab, built in 1182) stood

on a precipice above Jordan south-west of the"Sea of Galilee,

and guarded the advance by the valley of Jezreel; and about

the same time Chateau Neuf (Hunin) was erected above the

Hilleh lake. Belfort (esh Shukif), on the nprth . bank of

the Leontes, the finest and most important, dates somewhat
earlier ; and Montfort (Kalat el Kum) stood on a narrow

spur north-east of Acre, completing the chain of ftontier

fortresses. The town of Banias, with its castle, formed also

a strong outpost against Damascus, and was the scene, in

common with the other strongholds, of many desperate

encounters between Moslems and Christians. Lower Galilee

was the last remaining portion of the Holy Land held by the

Christians. In 1250 the knights of the Teutonic order

owned lands extending round Acre as far east as the Sea of

Galilee, and including Safed. These possessions were lost

in 1291, on the fall of Acre. (c. e. a>
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GALILEE, The Sea of, with its surroundiug shores, ae-

serves a more special descriplion than that given of the rest

of the district, as being the part of Palestine which most

interests modern students and travellers. The lake was

also called the Sea of Chiuiiereth or Chinneroth, and the

Lake of Gennesaret or Tiberias ; and by Pliny it is said to

have been once called Lake of Taricbea. Li form it is pear-

Sea of Galilee.

shaped, 12J English miles in length, and 7i at its greatest

width. The level is now known to be 682'5 feet below the

l-fediterranean. The water is fresh and clear, and large

skoals of fish abound in it. The formation of the lake basin

accnrred later than the Chalk period, and was due to a

subsidence of the strata, which appears to have been sud-

den and violent, and probably accompanied by extensive

rolcanic eruptions from three centres east, west, and north

of tTie lake. The district has always been liable to volcanic

dLsturbanee and to earthquakes. In 1837 Safed and
Tiberias were destroyed by earthquake, and the tempera-

tare of the hot springs round the lake was then observed to

rise considerably for a time.

The Sea of Galilee is best seen from the top of the

western precipices, and presents a desolate appearance. On
the north the hills rise gradually from the shore, which is

fringed with oleander bushes and indented with small bays.

The ground is here covered with black basalt. On the

west the plateau of el Ahma terminates in precipices ] 700
feet above the lake, and over these the black rocky tops

called " the Horns of Hattin " are conspicuous objects. On
the south is a broad vaUey through which the Jordan flows^

On the east are furrowed and rugged slopes, rising to the

great plateau of the Jaulan (Gaulonitis). The Jordan
enters the lake through a narrow gorge between lower hills,

A marshy plain, 2| miles long and IJ broad, called el

Batihah, exists immediately east of the Jordan inlet

There is also 6n the west side of the lake a small plain

called el Ghuweir, formed by the junction of three large

It measures 3 J miles along the shore, and is 1 mile

wide. This plain, naturally fertijp, but now almost uncul-

tivated', ici recognized to be the plain of Gennesareth,

described by Josephus {B. J., iii. 10, 8). The shores of the

lake are of fine shingle. On the east the" hills approach in

one place within iO feet of the water, but there is generally

a width of about f of a mile from the hills to the beach

On the west the flat ground at the foot of the hills has an

average width of about 200 yards. A few scattered palms

dot the western shores, and a palm grove is to be found near

Kefr Harib on the south-east. Thermal springs are found

on each side of the lake, with an average temperature of

about 80° Fahr. The hot baths south of Tiberias include

seven springs, the largest of which has a temperature of

137° Fahr. The plain of Gennesareth, with its environs,

is the best watered part of the lake-basin. North of this

plain are the five springs of et Tabghah, the largest of which

was enclosed about a century ago by Aly, son of Dhahr

el 'Amr, in an octagonal reservoir, and the water led oflf by

an aqueduct 52 feet above the lake. The Tabghah springs,

though abundant, are warm and brackish. At the north

end of the plain is 'Ain et Tineh ("spring of the fig-tree "),

also a brackish spring with a good stream ; south of the

plain is 'Ain el BSrdeh ("the cold spring"), which is

sweet, but scarcely lower in temperature than the others.

The most important spring remains stUl to be noticed,

namely, 'Ain el Madawerah (" the round spring"), situated

1 mile from the south end of the plain and half a mOe from

the shore. The water rises in a circular well 32 feet in

diameter, and is clear and sweet, with a temperature of 73°

Fahr. The bottom is of loose sand, and the fish called

coracinus by Josephus {B. J., iii. 10, 8) is here found in

abundance. Dr Tristram was the first explorer to identify

this fish, and points out that it could not exist in the other

springs. We are thus able to identify the " round spring
"

with the fountain of Caphamaum, which, according to

Josephus, watered the plain of Gennesareth.

The principal sites of interest round the lake may be

enumerated from north to west and from south to east.

Kerflzeh, the undoubted site of Chorazin, stands on a rocky

spur 900 feet above the lake, 2 miles north of the shore.

Foundations and scattered stones cover the slopes and tho

flat valley below. On the west is a rugged gorge. In the

middle of the ruins are the retnains of a synagogue of richly

ornamental style built of black basalt. A small spring

occurs on the north. Tell Hflm is an important ruin on the

shore south of the last mentioned site, jhe remains consist

of foundations and scattered stones (which in spring are

concealed by gigantic thistles) extending about half a mile

along the shore. The foundations of a fine synagogue,

measuHng 75 feet by 51, and built in white limestone, have

been excavated. A conspicuous building has been erected

close to the water, from the fragments of the Tell Hflm syna-

gogue. Since the 4th century Tell Hiam has been pointed

out by all the Christian writers as the site of Capernaum, but

the fatal objections to such an identification are— (1) the

great distance from the fountain of Caphamaum, and (2) the

fact that Jewish tradition preserves another site. The ruins

at Tell Hflm are not of necessity as old as the time of

Christ. The name Hum' means " black," and is probably

connected with the surrounding black basalt. The place

seems to be mentioned in the Talmud under the titles

Caphar Ahim and Caphar Tanhumin (see Neubauer's Geog.

Tod., p. 220). Minyeh is a ruined site at the north end of

the plain of Gennesareth, 2.^ miles from the last, and close

to the shore. There are extensive ruins on flat ground,

consisting of mounds and foundations, with traces of a wall

once surrounding the site. Masonry of well-dressed stones

has also been here discovered in course of excavation. Near

the ruins are remains of an old khan, which appears to have
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been built in the Middle Ages ; and above this a curious

hillock, with an artificial rock-platform, called el 'Oreimeh,

" the little kuoU." Immediately to the north-east a preci-

pice projects to the lake, and the aqueduct from the T4bghah

spring is led to an ancient rock-cut channel, which seems to

have been once intended for a road in the face of the cliff.

In the 17th century Quaresmius speaks of this place,

Minyeh, as the site of Capernaum. In the 14th Isaac

Chelo was apparently shown the same site as containing the

tomb of Nahum, and as being the " city of the Minai." The
" Minai," or "sorcerers," are mentioned in the Talmud, and

by this title the Jews stigmatized the early Christians ; and

these " Minai" are called in one passage of the Talmud
"sons of Capernaum." There is thus a close connexion

between this Minyeh—named from the Minai—and the

town of Capernaum. The position of the site is also

suitable for that of Capernaum, being ia the plain of

Gennesareth, two miles from the " round spring," or

fountain of Capharnaum. No other site of any importance

exists in the plain of Greunesareth. See Capekn^adtm.

South of the plain of Gennesareth is the "undisputed site

of the New Testament town of Magdala. A few lotus trees

aud some rock-cut tombs are here found beside a miserable

mud hamlet on the hiii slope, with a modern tomb-house or

kubbek. Passing beneath rugged cliffs a recess in the hills

is next reached, where stands Tabariya, the ancient Tiberias

or Rakkath, containing 3000 inhabitants, more than half of

whom are Jews. . The walls, flanked with round towers,

and now partly destroyed by the earthquake of 1837, were
built by Dhahr el 'Amr, as was the serai or court-house.

The two mosques, now partly ruinous, were erected by his

sons. There are remains of a crusading church, and the

tomb of the celebrated Maimonides is shown in the town,

while Rabbi Akiba and Rabbi Meir lie buried outside. The
ruins of the ancient city, including granite columns and
traces of a sea-wall with towers, stretch southwards a mile

beyond the modern town. An aqueduct in the cliff once

brought water a distance of 9 miles from the south.

Kerak, at the south end of the lake, is an important

site on a peninsula surrounded by the water of the lake,

by the Jordan, and by a broad water ditch, while on the

north-west a narrow neck of land remains. The plateau

thus enclosed is partly artificial,' and hanked up 50 or

60 feet above the water. A ruined citadel remains on the

north-west, and on the east was a bridge over the Jordan
;

broken pottery and fragments of sculptured stone strew the

site. The ruin of JCerak answers to the description given

by Josephus of the city of Tarichese, which lay 30 stadia

from Tiberias, the hot baths being between the two cities.

Tarichese was situated, as is Kerak»on the shore below the

cliffs, and partly surrounded by water, while before the city

was a plain (the Ghor). Pliny further informs us that

Tarichese was at the south end of the Sea of Galilee.

Sinnabreh, a ruin on a spur of the hills close to the last-

mentioned site, is undoubtedly the ancient Sinnabris, where
Vespasian (Joseph., B. J., iii. 9, 7) fixed his camp, advanc-
ing from Scythopolis (Beisin) on Tarichese and Tiberias.

Sinnabris was 30 stadia from Tiberias; or about the dis-

tance of the ruin now existing.

The eastern shores of the Sea of Galilee have been less

fully explored than the western, and the sites are not so

perfectly recovered. The tovm of Hippos, one of the cities

of Decapolis, was situated 30 stadia from Tiberias, and 60
stadia from Gadara (Umm Keis). It is conjectured that
the town Susitha, mentioned in the Talmud, is the same
place, and the name Susyeh seems to have existed east of

the Sea of GalOee at a late period. Susitha from "sos,"
meaning " horse," is, etymologically at least, suggestive

of the Greek " hippos." The site is at present unknown.
Kalat el Hosn ("castle of the stronghold") is a ruin on a

rocky spur opposite Tiberias. Two large ruined buildingB

remain, with traces of an old street and taUen columns and
capitals. A strong wall once surrounded the town ; a

narrow neck of land exists 6a the east where the rock has

been scarped. Rugged valleys enclose the site on the north

and south ; broken sarcophagi and rock-cut tombs are

found beneath the ruin. This site answers to the de-

scription Josephus gives of Gamala, an important fortress

besieged by Vespasian {Belt Jud., iv. 1, 1). Gersa, an

insignificant ruin north of the last, ia thought to represent

the Gerasa or Gergesa of the 4th century, situated east of

the lake ; and the projecting spur of hill south of this ruin

is" conjectured to be the place where the swine " ran

violently down a steep place " (Matt. viiL 32). The site

of Bethsaida Julias, east of Jordan, is also unknown. It

has I eeii supposed (and the theory is supported by even

so important an authority as Reland) that two separate

places named Bethsaida arii mentioned in the New Testa-

ment. The grounds for this conclusioa are, however, very

insuflttcient; and only one Bethsaida ia mentioned by
Josephus. It was near the Jordan inlet, on the east side

of the river, and under its later Greek name of Julias, it is

mentioned, with Hippos, by Pliny. The cite usually pointed

out is the ruin of et Tell, north of the Batiliah plain ; the

remains are, however, modern and insignificant. Just south

of the same plain is a ruined village called Mes'aidiyeh, the

name of which approaches Bethsaida ia sound but not in

meaning. This is the site pointed out by Vandevelde, and
it is possible that the course of Jordan has shifted west-

wards, and that the old mouth is marked by the two creeks

running into the shore on the east, in which case the site

of Mes'aidiyeh might be accepted as the Bethsaida of the

gospels, which appears to have been east of Jordan.
Literature.—The most important works on the subject of Galileo

and the Sea of Galilee are 'the following:—Robinson's Biblical
Besearchei; Stanley's Sinai and Palestine; Tristram's Zand oj

Israel \ Warren and Wilson's Recovery of Jerusalem ; Couder's Tent
Wm-lc in Palestine; and the Memoirs of the Survey of Pahstint
(sheets 1-6, 8, 9). (C. R. C.)

GALILEO. Galileo Galilei (1664-1642), one of the

earliest and greatest of expeiimental philosophers, was bom
at Pisa, February 18, 1564. His father, Vincenzo, was an
impoverished descendant of a noble Florentine house, which
had exchanged the surname of Bonajuti for that of Galilei,

on the election, in 1343, of one of its members, Galileo de'

Bonajuti, to the college of the twelve BuonuominL The
family, which was fifteen times represented in the siguoria,

and in 1445 gave a gonfalonier to Florence, flourished with

the republic and declined with its fall. Vinceozo Galilei

was a man of better parts than fortune. He was a com-

petent mathematician, wrote with considerable ability on
the theory and practice of music, and was especially dis-

tinguished amongst his contemporaries for the grace and
skill of his performance upon the lute. By his wife, Giulia

de' Ammannati of Piatoja, he had two sons, Galileo and
Michelangiolo, and two daughters, Virginia and Livia.

From his earliest childhood Galileo was remarkable for

intellectual aptitude, as well as for mechanical invention.

His favourite pastime was the construction of toy-machines,

not the less original and ingenious that their successful

working was usually much hindered by the scarcity of suit-

able materials. His application to literary studies vras

equally conspicuous. In the monastery of Vallombrosa,

near Florence, where his education was principally con-

ducted, he not only made himself acquainted with the best

Latin authors, but acquired a fair command of the Greek
tongue, thus laying the foundation of the brilliant and

elegant style for which his writings were afterwards dis-

tinguished. From one of the monks he also received

instruction in logic, according to the system then in vogue ;

but the futilities of the science revolted', while its subtleties
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failed to interest his understanding, and he was soon
permitted to abandon a study so distasteful to bim. A
document published by M. Seluii in I8C4 proves that he
was at tliif time so far attracted towards a religious life as

feo have joined the novitiate of the order ; but his father,

who had other designs for him, seized the opportunity of

an attack of ophthalmia to withdraw him permanently from
the care of the monks'. Having had personal experience of

the unremunerative character both of music and of mathe-
jatics, he desired that his son should apply liimself to the

more profitable study of medicine, and, not without some
straining of his slender resources; placed him, before he had
completed liis eighteenth year, at the university of Pisa.

He accordingly matriculated, November 5, 1581, and im-
mediately entered upon attendance at the lectures of the

celebrated physician and botanist, Andrea Cesalpiuo.

The natural gifts of the young student, not less multi-

farious than those of an earlie^JTuscan prodigy, Leonardo
da Viuci, seemed at this time equally ready to develop in

any direction towards which choice or hazard might incline

them. In musical skill and invention be already vied with
tlie best professors of the art in Italy ; his personal taste

would have led him to choose painting as his profession,

and one of the most eminent artists of his day, Lodovico
Cigoli, owned that to his judgment and counsel he was
mainly indebted for the success of his works ; his wit and
eloquence give promise that he would one day add to tho
literary glories of his country ; while his mathematical and
mechanical genius only awaited a suitable opportunity for

full display and development. In 1583, while watching
the vibrations of the grfiat bronze lamp still to be seen
swinging from the roof of the cathedra? of Pisa, he observed
that, whatever the range of its oscillations, they were
invariably executed in equal times. The experimental
verification of this fact led him to.the important discovery
of the isochronism of the pendulum. He at first applied
the new principle to pulse-measurement, and more than
fifty years later turned it to account in the construction of

an astronomical clock. Up to this time he "was entirely

ignorant of mathematics, his father having carefully held
him aloof from a study which he rightly apprehended would
lead to his total alienation from that of medicine. Acci-
dent, however, frustrated this purpose. A lesson in

geometry, given by Ostilio Ricci to the pages of the grand-
ducal court, then temporarily resident at Pisa, chanced to

liave Galileo for an unseen listener; his attention was
riveted, his dormant genius was roused, and he threw all

his energies into the new pursuit thus unexpectedly pre-

sented to him. With Ricci's assistance, he rapidly mastered
the elements of the science, and eventually extorted his

'

father's reluctant permission to exchange Hippocrates and
Galen for Euclid and Archimedes. In 158G he was with-
drawn from the university, through lack of means, before
he had taken a degree, and returned to Florence, where his
family habitually resided. We next hear of him as lectur-
ing before the Florentine Academy on the site and dimen-
sions of Dante's Inferno ; and he .shortly afterwards pub-
lished an essay descriptive of his invention of the hydro-
statical balance, which rapidly made his name known
throughout Italy. His first patron was the Marchese

I
Gnidubaldo del Monte of Pesaro, a man eminent for his
Bcielaific attainments, as well as influential by his family
connexions. At his req^uest he wrote, in 1588, a treatise
on the centre of gravity in solids, which obtained for him,
together with the title of " the Archimedes of his time,"
the honourable though not lucrative post of mathematical
lecturer at the Pisan university. During the ensuing two
years (1589-91) he carried on that remarkable series of
experiments, by which he established the first principles of

dynamical science, and by which he earned for himself the

undying hostility of the bigoted Aristotelians of that day.
From the leaning tower of Pisa he afforded to all the pro-
fessors and students of the university ocular demonstration
of the falsehood of the Peripatetic dictum that heavy bodies
fall with velocities proportional to their weights, and with
unanswerable logic demolished all the time-honoured maxims
of the schools regarding the motion of projectile.^!, and
elemental weight or levity. But while he convinced, he
failed to conciliate his adversaries. The keen sarcasm of
his polished rhetoric was not calculated to soothe the
susceptibilities of men already smarting under the depriva-
tion of their most cherished illusions. He seems, in addi-
tion, to have compromised his position with the grand-ducal
family by the imprudent candour with which he condemned
a machine for clearing the port of Leghorn, invented by
Giovanni de' Medici, an illegitimate son of Cosmo I.

Princely favour being withdrawn, private rancour was free

to show itself. He was publicly hissed at his lecture, and
found it prudent to resign his professorship and withdraw-

to Florence iu 1591. Through the death of his father in

July of that year family cares and responsibilities devolved
upon him as eldest son, and thus his nomination to the chair

of mathematics at the university of Padua, secured by the in-

fluence of the Marchese Guidubaldo with theVenetian senate,

was welcome, as aftbrdinga relief from pecuniary embarrass-

ment, no less than as opening a field for scientific distinction.

His residence at Padua, which extended over a period of

eighteen years, from 1592 to 1610, was a course of unin-

terrupted prosperity. His appointment was three times

renewed, on each occasion with expressions of the highest

esteem on the part of the governing body, and his yearly

salary was progressively raised from 180 to 1000 florins.

His lectures were attended by persons of the highest dis-

tinction from all parts of Europe, and such was the charm
of his demonstrations that a hall capable of containing 2000
people had eventually to be assigned for the accommodation
of the overflowing audiences which they attracted. His
ingenious invention of the proportional compasses—an

instrument still used in geometrical drawing—dates from

1597 ; and about the same time he constructed the first

thermometer, consisting of a bulb and tube filled with air

and water, and terminating in a vessel of water. In this

instrument, the results of varying atmospheric pressure were

not distinguishable from the expansive and contractive

effects of heat and cold, and it became an efficient measure
of temperature only when Rinieri, in 1G46, introduced the

improvement of hermetically sealing the liquid in glass.

The substitution, in 1(570, of mercury for water completed
the modern thermometer.

Galileo seems, at an early period of his life, to have
adopted the Copernican theory of the solar system, and was
deterred from avowing his opinions—as is proved by his

letter to Kepler of August i, 1597—by the fear of ridicule

rather than of persecution. The appearance, in September

1604, of a new star in the constellation Serpentarius,

afforded him indeed an opportunity, of which he eagerly

availed himself, for making an onslaught upon the Aristo-

telian axiom of the incorruptibility of the heavens; but he
continued to conform his public teachings in the main to

Ptolemaic principles, until the discovery of a novel and
potent implement of research placed at his command start-

ling and hitherto unsuspected evidence as to the constitu-

tion and mutual relations of the heavenly bodies. Galileo

was not the original inventor of the telescope.^ That

' The word telescope, from ttjAs, far, (TKOwe'a, to view, was inveuteil

by Demiscianus, an eminent Greek scholar, at the request of Prince
Cesi, president of the Lyncean Academy. It was used by Galileo as

early as 1612, but was not introduced into English until much later.

In 1655 tho word telescope was inserted in Bagwell's Mysteries of
Astronomy, as a term requiring explanation, tnmk or cylinder being
commonly used instead.
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Jionour must bo assigned to Hans Lippersliey, an obscure

optician of Middleburg, who, on the 21st of October 1608,
offered to the states of Holland three instruments by which
the apparent size of remote objects was increased. But
liere his glory ends, and that of Galileo begins. The
rumour of the new invention, which reached Venice in

April or May 1 609, was sufficient to set the Italian philo-

sopher on the track ; and after one night's profound
meditation on the principles of refraction, he succeeded in

producing a telescope of threefold magnifying power. Upon
this first attempt he rapidly improved, until he attained to

a power of thirty-two, and his instruments, of which he
manufactured hundreds with his own hands, were soon in

request in every part-of Europe. Two lenses only—a plauo-

cuuvexanda plano-concave—were needed forthg composition
of each, and this simple principle is that still employed in

the construction of opera-glasses. Galileo's direction of his

new instrument to the heavens formed an era in the history

of astronomy. Discoveries followed upon it with astound-
ing rapidity and in bewildering variety. The Sidereus
Nimcius, published at Venice in the early part of 1610,
contained the first-fruits of the new mode of investigation,

which were sufficient to startle and surprise the learned on
both sides of the Alps. The mountainous configuration of

the moon's surface was there first described, and the so-

called "phosphorescence" of the dark portion of our
satellite attributed to its true cause—namely, illumination

by sun-light reflected from the earth.^ All the time-worn
fables and conjectures reg'arding the composition of the
Milky Way were at once dissipated by the simple statemeut
that to the eye, reinforced by the telescope, it appeared as

a congeries of lesser stars, while the great nebulaa were
equally declared to be resolvable into similar elements.
But the discovery which was at- once perceived to be,most
important in itself, and most revolutionary in its effects,

was that of Jupiter's satellites, first seen by Galileo
January 7, 1610, and by him named Sidera -Medicea, in

honour of the grand-duke of Tuscany, Cosmo II., who had
been his pujiil, and was about to become. his employer. An
illustration is, with the general run of mankind, more
powerful to convince than an argument ; and the cogency
of the visible plea for the Copernican theory offered by the
miniature system, then for the first time disclosed to view,
was recognizable in the triumph of its advocates, as well
as in the increased acrimony of its opponents;

In September 1610 Galileo finally abandoned Padua for

Florence. His researches with the tfelescope liad been re-

warded by the Venetian senate with the appointment for

life to his professorship, at an unprecedentedly high salary.

His discovery of the " Medicean Stars " was acknowledged
by his nomination (July 12, 1610) as philosopher and
mathematician extraordinary to the grand-duke of Tuscany.
The emoluments of this office, which involved no duties
save that of continuing his scientific labours, were fixed
at 1000 scudi; and it was the desire of increased! leisure,-

rather than the promptings of local patriotism, which
induced him to accept an offer, the first suggestion of
which had indeed conie from himself. Before the close
of 1610 the memorable cycle of discoveries begun in
the previous year was completed by the observation of
the ansated or, as it appeared to Galileo, triple form
of Saturn (the ring-formation was first recognized by
Huygens in 1655), of rf.ho phases of Venus, and of the
spots upon the sun. Although his priority in several of
llieso discoveries has been contested, inquiry has in each
cjuse proved favourable to his claims. In the spring of 161

1

he visited Eome, and exhibited in the gardens of the

' T,eonardo da Vinci, more than a hundred years earlier, had come
!-• the name concluaiou.

Quirinal Palace the telescopic wonders of the heavens la
the most eminent personages at the pontifical court, iiji-

couraged by the flattering reception accorded to him, he
ventured, in his Letters on the Solar Spots, printed at Rome
in 1613, to take up a more decided position towards that
doctrine on the establishment of which, as he avowed in a
letter to Belisario Vinta, secretary to the grand-duke, " all

his life and being henceforward depended." Even in the

time of Copernicus some well-meaning persons had sus-

pected a discrepancy between the new view of the solar

system and certain passages of Scripture—a suspicion
strengthened by the anti-Christian inferences drawn from
it by Giordano Bruno ; but the question was never formally
debated until Galileo's brilliant discoveries, enhanced by
his formidable dialectic and enthusiastic zeal, irresistibly

challenged for it the attention of the authorities. Although
he earnestly deprecated the raising of the theological issue,

and desired nothing better than permission to pursue un-

molested his physical demonstrations, it must be admitted
that, the discussion once set on foot, he threw himself into

it with characteristic impetuosity, and thus helped to pre-

cipitate a decision which it was his ardent wish to avert.

In December 1613 a Benedictine monk named Benedetto

CasteUi, at that titne professor of mathematics at the uni-

versity of Pisa, wrote to inform Galileo of a recent discus-

sion at the grand-ducal table, in which he had been called

upon to defend the Copernican doctrine against theological

objections. This task Castelli, who was a steady friend and
disciple of the Tuscan astronomer, seems to have discharged

with moderation and success. Galileo's answer, written,

as he said himself, cwrente calamo, was an exposition of a

formal theory as to the relations of physical science to Holy
Writ, still further developed in an elaborate apology ad-

dressed by him in the following year (1614) to Christina

of Lorraine, dowager grand-tluchess of Tuscany. Not
satisfied with explaining adverse texts, he met his Oppon-

ents with unwise audacity on their own ground, and endea-,

voured to produce scriptural confirmation of a system which
to.the ignorant many seemed an incredible paradox, and to

the scientific few was a beautiful but daring innovation.

The rising agitation on the subject which, originating pro-

bably with the sincere upholders of the integrity of Scrip-

ture, was fomented for their own purposes by the rabid

Aristotelians of the schools, was heightened rather than

allayed by these manifestoes, and on the fourth Sunday of

the following Advent found a voice in the pulpit of Santa

Maria NoveUa. Padre Caccini's denunciation of the new
. astronomy was indeed disavowed and strongly condemned
by his superiors ; nevertheless, on the 5th of February

1615, another Dominican monk named Lorini laid Galileo's

letter to Castelli before the Inquisition.

Cardinal Robert Bellarmine was at that time by far the

most influential member of the Sacred College. He was a

man of vast learning and upright piety, but, although per-

sonally friendly to GalUeo, there is no doubt that he saw-

in his scientific teachings a danger to religion. The year

1615 seems, however, to have been a period of suspense.

Galileo received, as the result of a conference between

Cardinals Bellarmine and Del Monte, a semi-official warning

to avoid theology, and limit himself to physical reasoning.

" Write freely," he was told by Monsignor Dini, " but keep

outside the sacristy." Unfortunately, he had already com-

mitted himself to dangerous ground. In December he re-

paired personally to Rome, full of confidence that the weight

of his arguments and the vivacity of his eloquence could

not fail to convert the entire pontifical court to his views.

He was cordially received, and eagerly listened to, but his

imprudent ardour served but to injure his cause. On the

24th of February 1616 the consulting theologians of the

Holy Office characterized the two propositions—that the sun
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13 immovable in the centre of the world, and that the earth

has a diurnal motiou of rotation—the first as " absurd in

philosophy, and formally heretical, because expressly con-

trary to Holy Scripture,'' and the second as "open to the

same censure in philosophy, and at least erroneous as to

faith." Two days later Galileo was, by command of the pope
(Paul v.), summoned to the palace of Cardinal Bellarmine,

and there ofiicially adinonished not thenceforward to " hold,

teach, or defend" the condemned doctrine. This injunction

he promised to obey. On the 5th of March the Congrega-
tion of the Index issued a decree reiterating, with the

omission of the word "heretical," the censure of the theo-

logia-ns, suspending, iisque corrigatur, the gruat work of

Copernicus, De Revolutionihus orbium coslestiiun, and ab-

solutely prohibiting a treatise by a Carmelite monk named
Foscarini, which treated the same subject from a theological

point of view. At the same time it was given to be under-

stood that the new theory of the solar system might be held

ex hypotked, and the trivial verbal alterations introduced

into the Polish astronomer's book in 1620, when the work
of revision wes completed by Cardinal Gaetani, confirmed

this interprotation. This edict, it is essential to observe,

of which the responsibility rests with a disciplinary con-

gregation in no sense representing the church, was never

confirmed by the pope, and was virtually repealed in 1757
under Benedict XIV.

Galileo returned to Florence three months later, not ill-

pleased, as his letters testify, with the result of his visit to

Kome. Ho brought with him, for the refutation of

calumnious reports circulated by his enemies, a written

certificate from Cardinal Bellarmine, to the effect that no
abjuration had been required of or penance imposed upon
him. During a prolonged audience, he had received from
the pope assurances of private esteem and personal protec-

tion ; and he trusted to his dialectical ingenuity to find the

means of presenting his scientific convictions under the

transparent veil of an hypothesis. Although a sincere

Catholic, he seems to have laid but little stress on the secret

admonition of the Holy Ofiice, which his sanguine tempera-

ment encouraged him gradually to dismiss from his mind.

Ha preserved no written memorandum of its terms, and it

was represented to him, according to his own deposition in

1G33, solely by Cardinal Eellarmine's certificate, in which,

for obvious reasons, it was glossed over rather than ex-
pressly recorded. For seven years, however, during which
he led a life of studious retirement in the Villa Segni at

Bellosguardo, near Florence, he maintained an almost un-
broken silence. At the end of that time he appeared in

p\ibLic with his Saggiatore, a polemical treatise written in

reply to the Libra Astranomica of Padre Qrassi (under the
pseudonym of Lotario Sarsi), the Jesuit astronomer of the
Collegio Romano. The subject in debate was the nature
of comets, the conspicuous appearance of three of which
bodies in the year I CI 8 furnished the occasion of the

controversy. Galileo's views, although erroneous, since he
held comets to be mere atmospheric emanations reflecting

sunlight after the evanescent fashion of a halo or a rainbow,
were expressed with such triumphant vigour, and embel-
lished with such telling sarcasms, that his opponent did not
venture upon a reply. The Saggiatore was prin ted at Rome
in October 1623, by the Academy of the Lincei, of which
Galileo was a member, with a dedication to the new pope,

Urban VIII., and notwithstanding some passages containing

a covert defence of Coperuican opinions, was received with
acclamation by the ecclesiastical, no less than by the scien-

tific authorities. Everything seemed now to promise a
close of unbroken prosperity to Galileo's career. Maffeo
Barberini, his warmest friend and admirer in the Sacred
College, was, by the election of August 8, 1623, seated on
the pontifical throne; and the marked distinction with
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which he was received on his visit of congratulation to
Rome in 1624 encouraged him to hope for the realization
of his utmost wishes. He received every mark of private
favour. The pope admitted him to six long audiences in
the course of two mouths, wrote an enthusiastic letter to
the grand-duke praising the great astronomer, not only for
his distinguished learning, but also for his exemplary pietv,
and granted a pension to his son Vincenzo, which was after-
wards transferred to himself, and paid, with some irregu-
larities, to the end of his life. But on the subject oi tU
decree of 1616, the revocation of which Galileo "had hoped
to obtain through his personal influence, he found him in-
exorable. Nevertheless, the sanguine philosopher trusted,
not without reason, that it would at least be interpreted in
a liberal spirit, and his friends encouraged his imprudent
confidence by eagerly retailing to him every papal utterance
which it was possible to construe in a favourable sense. To
Cardinal Hohenzollern Urban was reported to have said
that the theory of the earth's motion had not been and
could not be condemned as heretical, but only as rash ; and
in 1630 the learned Dominican monk Campanella wrote to

Galileo that the pope had expressed to him in conversation
his disapproval of the prohibitory decree. Thus, in the full

anticipation of added renown, and without any misgiving
as to ulterior consequences, Galileo set himself, on his re-

turn to Florence, to complete his famous but ill-starred

work, the Dialogo del due Massimi Siste/ni del Mondo.
Finished in 1630, it was not until January 1632 that it

emerged from the presses of Landini at Florence. The book
was orginally intended to appear in Rome, but unexpected
obstacles interposed. The Lyncean Academy collapsed with
the death of Prince Federigo Cesi, its founder and presi-

dent ; an outbreak of plague impeded communication
between the various Italian cities ; and the imprimatur
was finally extorted, rather than accorded, under the pres-

sure of private friendship and powerful interest.' A tumult
of applause from every part of Europe followed its publica-

tion; and it would be difficult to find in any language a
book in which animation and elegance of style are so hap-

pily combined with strength and clearness of scientific ex-

position. Three interlocutors, named respectively Salviati,

Sagredo, and Simplicio, take part in the four dialogues

of which the work is composed. The first-named ex-

pounds the views of the author ; the second is an eager and

intelligent listener; the third represents a well-meaning

but obtuse Peripatetic, whom the others treat at times with

undisguised contempt. Salviati and Sagredo took their

names from twoof Galileo's early friends, the formeralearned

Florentine, the latter a distinguished Venetian gentleman;

Simplicio ostensibly derived his from the Ciliciau com-

mentator of Aristotle, but the choice was doubtless insti-

gated by a sarcastic regard to the double meaning of the

word. There were not wanting those who insinuated .that

Galileo intended to depict the pope himself in the guise of

the simpleton of the party ; this charge, however, was not

only preposterous in itself, but wholly unsupported by

intrinsic evidence, and' Urban was far too sagacious to

give any permanent credit to it.

It was at once evident that the whole tenor of this re-

markable work was in flagrant contradiction with the edict

passed sixteen years before its publication, as well as with

the author's personal pledge of conformity to it. The

ironical submission with which it opened, and the assumed

indetermination with which it closed, were hardly intended

to masU the vigorous assertion of Copernican principles

which formed its substance. It is a singular circumstance,

however, that the argument upon which Galileo mainly

relied as furnishing a physical demonstration of the truth oc

the new theory rested on a misconception. The ebb and flow

of the tides, he assefted.,were a visible eS'ect of the terra*
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trial double movement, since tliey resulted from the ine-

qnality of the absolute velocities through' space of the

nurious parts of the earth's surface, produced by the motion

of rotation. To this notion, which took its rise iu a con-

fosion of thought, he attached capital importance, and he

Ueatsd with scorn Kepler's suggestion that a certain occult

Mtraction of the moon was in some way concerned in the

phenomenon. The theological censures which the book did

not fail to incur were not slow in making themselves felt.

Towards the end of August the sale was prohibited ; on the

1st of October the author was cited to Kome by the

Inquisition. He pleaded his age, now close upon seventy

years, his infirm health, and the obstacles to travel caused
by quarantine regulations ; but the pope was sternly indig-

nant at what he held to be his ingratitude and insubordina-

tiou, and uu excuse was admitted. At length, on the ISth

of February 1633, he arrived at the residence of Niccolini,

the Tuscan ambassador to the pontifical court, and thsre

Abode in deep dejection for two months. From the 12th

to the 30th of April he was detained in the palace of the

Inquisition, where he occupied the apartments of the fiscal,

and was treated with unexampled indulgence. On the

30th he was restored to the hospitality of Niccolini, his

warm and generous partisan. The accusation against him
was that he had written in contravention of the decree of

131G, and in defiance of the command of the Holy Office

communicated to him by Cardinal Bellarmine; and his

defence consisted ma'inly in a disavowal of his opinions,

and an appeal to his good intentions. ' On the 21st of

June he was finally examined under menace of torture; but
he continued to maintain his assertion that, after its con-

demnation by the Congregation of the Index, ho had never
held the Copernican theory. Since the publication of the
documents relating to this memorable trial, thero can no
longer be any doubt, not only that the threat of torture was
not carried into execution, but that it was never intended
that it should be.", On the 22d of June, in the church of

Santa Maria sopra Minerva, Galileo read his recantation,

»nd received his sentence. He was condemned, as " vehe-
mently suspected of heresy," to incarceration at the pleasure

of the tribunal, and by way of penance was enjoined to

recite once a week for three years the seven penitential

psalms. This sentence was signed by seven cardinals, but
did not receive the customary papal ratification. The
legend according to which Galileo, rising from his knees
after repeating the formula of abjuration, stamped on the
ground, and exclaimed, "E pur si vvjove/" is, as may
readily be supposed, entirely apociyphal.' .The earliest

ascertained authority for it is the seventh edition of ap
Historical Dictionary, published ' at Caen ' in 1 789. It

seems probable that Galileo remained in the custody of the
Inquisition from the 21st to the 24th of June, on which day
he was relegated to the Villa Medici on the Triniti de'

Monti. Thence, on the 6th of July, he was permitted to

depart for Siena, where he spent several months in the
house of the archbishop, Ascanio Piccolomini, On* of his

numerous and trusty friends. It was not until December
that his earnest desire of returning to Florence was realized,

and there, in the ViUa Martellini at Arcetri, he spent the
remaining eight years of his life in the strict retirement
which was. the prescribed condition of hia . comparative
freedom.

Domestic afHictions combined with numerous and painful
infirmities to embitter his old age. His eietet-in-law and
her whole family, who came to live with him on his return
from Rome, perished shortly afterwards of the plague ; and
on the let of April 1634 died, to the inexpressible grief of
ber father, his eldest and best-beloved daughter, a nun in

the convent of San Matteo at /ircetri. Galileo was never
aarried • but by a Venetian woman named Marina Gamba

he had three children—a son who married oud lefidesccna
ants, and two daughters who took the veil at an early age.
Notwithstanding this stain on the morality of his early life,

which was in some degree compensated by the regularity
of his subsequent conduct, Galileo's general character was
one which commanded the respect of all who approached
him. His prodigious mental activity continued undimin-
ished to the last, nor were his latter years the least profit-

able to science of his long and eventful career. In 1636
he completed his Dialoghi delle Niiove Scieme, in which hi
recapitulated the results of his early experiments and
mature meditations on the principles of mechanics. This,

in many respects his most valuable work, was printed bj
the Elzevirs at Leyden in 1638, and excited admiration
equally universal and more lasting than that accorded to
his astronomical treatises. His last telescopic discorery—
that of the moon's diurnal and monthly librations—wa»
made in 1637, only a few months before his eyes were foi

ever closed in hopeless blindness. ' It was in this condition

that Milton found him when he visited him at Arcetri in

1638. But the fire of his genius was not even yet extinct

He continued his scientific correspondence with unbrckeo
interest and undiminished logical acumen ; he thought out

the application of the pendulum to the regulation of clock-

work, which Hnygens successfully realized seventeen years

later ; and he was engaged in dictating to his disciplea

Viviani and Torricelli, his latest ideas on the theory ol

impact when he was seized with the slow fever which
in two mcnths brought him to the grave. On the 8tb

January 1642 he closed his long life of triumph and
humiliation, and the coincidence of the day of his birth

with that of Michelangelo's death was paralleled by the

coincidence of the year of liis death with that of the birth

of Isaac Newton.
The direct services which Galileo rendered to astronomy

are virtually summed up in his telescopic discoveries.' ' Tc
the theoretical perfection of the science he contributed little

or nothing. • He pointed out indeed that the so-called

" third motion," introduced by Copernicus to account for

tlie constant parallelism of the earth's axis, was a superfluous

complication. But he substituted the equally unnecessary

hj^othesis of a magnetic attraction, and failed to perceive

'that the phenomenon to be explained was, in relation ti

•absolute space, not a movement, but the absence of move-

ment. The circumstance, however, which most seriousl>

detracts from his scientific"reputation is his neglect of the

discoveries m.ade during his life-time by the greatest of hia

contemporaries Kepler's first and second laws were pub-

lished in 1609, and his third ten years later. By these

momentous inductions the geometrical theory of the solai

system was perfected, and a hitherto unimagined symmetry
was perceived to regulate the mutual relations of its mem-
bers. But by Galileo they were passed over in silence. In

his Dialogo dei Massimi Sistemi, printed not less than

thirteen years after the last of the three laws had been given

to the world, the epicycles by which Copernicus, adhering

to the ancient postulate of uniform circular motion, had

endeavoured to reduce to theory the irregularities of the

planetary movements were neither expressly adopted nor

expressly rejected ; and, after exhausting all the apologies

ofifered, the conclusion seems inevitable that this grave

defection from the cause of progress had no other motive

than the reluctance of the Florentine astronomer to accept

discoveries which he had not originated,^thi3 not through

vulgar jealousy, of which he was incapable, but through a

certain unconscious intellectual egotism, not always un-

known to the greatest minds. • His name, however, is justly

associated with that vast extension of the bounds of the

visible universe which has rendered modern astronomy the

most sublime of sciences, and his telescopic observations
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ire not less remarkable for tie sagacity wliich directed,

than for tlie inspiration whicii prompted them. With the

sure instinct of genius, he seized ths characteristic features

of the phenomena presented to his attention, and his

hiferences, except when distorted by polemical exigencies,

have been strikingly confirmed by modern investigations.

Of his two capital errors, regarding respectively the theory

•f the tides and the nature of comets, the first was insidi-

ously recommended to him by his passionate desire to find

a physical confirmation of the earth's doubte motion ; the

lecond was adopted for the purpose of rebutting an anti-

Oopemican argument founded on the planetary analogies of

those erratic subjects of the sun. Within two years of

their first discovery, he had constructed approximately

accurate tables of thererolutions of Jupiter's satellites, and

he proposed their frequent eclipses as a means of determin-

ing longitudes, not only on land, but at sea. This method,

•n which he laid great stress, and for the facilitation of

which he invented a binocular glass, and devised some
skilful mechanical contrivances, was oifered by him in 1616

to the Spanish Government, and afterwards to that of

Tuscany, but in each case unsuccessfully ; and the close of

Ilia life was occupied with prolonged but fruitless negotia-

tions on the same subject with the states-general of Holland.

The idea, though ingenious, has been found of little

practical utility at sea, where the method founded on the

observed distance of the moon from a known star is that

sually employed.

A series of careful observations made him acquainted

with the principal appearances revealed by modern instru-

ments in the solar spots. He pointed out that they were

limited to a certain defined zone on the sun's surface; he
Boted the faculw with which they are associated, the

penumbra by which thoy are bordered, their slight proper

motions, and their' rapid changes of form. He inferred

from the regularity of their general movements the rotation

of the sun on its axis iu a period of little less than a month
(the actual period is 25d. 7h. 48m.) ; and he grounded on
the varying nature of the paths apparently traversed by
them a plausible, though inconclusive, argument in favour

ef the earth's annual revolution. Twice in the year, ha
•bserved, they seem to travel across the solar disk in

straight lines; at other times, in curves. These appear-

ances he referred with gr^t acuteness to the slight inclina-

tion of the sun's axis of rotation to the plane of the ecliptic.

Thus, when the earth £nds herself in the plane of the sun's

equator, which occurs at two opposite points of her orbit,

Ihe spots, travelling in circles parallel with that plane,

ecessarily appear to describe right lines; but when the

•arth is above or below the equatorial level, the paths of

the spots open out into curves turned downward^ or up-

wards, according to the direction in which they are seen.

The explanation, however, of this phenomenon is equally

•onsistent with the geocentric as with the heliocentric theory

of the solar system. The idea of a universal force of

gravitation seems to have hovered around the borders of

this great man's mind, without ever fully entering it. He
perceived the analogy between the power which holds the

moon in the neighbourhood of the earth, and compels
Jupiter's satellites to circulate round their primary, and the

attraction exercised by the earth on bodies at its surface ;'

but he failed to conceive the combination of central force

with initial velocity, and was disposed to connect the revolu-

' The passage is sufficiently remarkable to deserve quotation in the

original:—"Le parti della Terra hanno tal propensione al centro di

essa, che qaando ella cangiasse luogo, le dette partJ, bench^ lontane
dal globo nel tempo delle mutazionidi esso, lo seguirebbero per tutto;

•sempio di ci6 sia il seguito perpetuo dello Medicee, ancorche separate

continuamente da Giove. L'istesso si deve diie della Luna, obbligata

« seguir la Terra."

—

Diologo dei Massimi Sisiemi, Giomata terza^ p.
B51 of AlbWs edition.

tions of the planets with the axial rotation of the suu.

This notion, it is plain, tended rather towards Descartes'a

theory of vortices than towards Newton's theory of gravita-

tion. More valid instances of the anticipation of modem
discoveries may be found" in his prevision that a small

annual paraUax would eventually be found for some of Ilia

fixed stars, and that extra-Saturnian planets would at some
future time be ascertained to exist, and in his conviction

that light travels with a measurable although, in relation

to terrestrial distances, infinite velocity.

The invention of the miscroscope, attributed to Galileo

by his first biographer, Yincenzo Viviani, does not in truth

belong to him. Such an instrument was made as early as

1590 by Zacharias Jansen of Middlebnrg; and although

Galileo discovered, in 1610, a means of adapting his tele-

scope to the examination of minute objects, he did not

become acquainted with the compound microscope until

1624, when he saw one of Drebbel's instruments in Rome,
and, with characteristic ingenuity, immediately introduced

some material improvements into its construction.

The most substantial, if not the most brilliant part of

his wGrk consisted undoubtedly in his contributions towards

the establishment of mechanics as a science. Some valu-

able but isolated facts and theorems were previously dis-

covered and proved, but it was he who first clearly grasped

the idea of force as a mechanical agent, and extended to

the external world the conception of the invariability of the

relation between, cause and effect. From the time of

Archimedes there had existed a science of equilibrium, but

the science of motion began to exist with Galileo. It is

not too much to say that the final triumph of the Copernican

system was -due in larger measure to his labours in this

department than to his direct arguments in its favour. , The
problem of the heavens is essentially a mechanical one ; and

without the mechanical conceptions of the dependence of

motion upon force which Galileo familiarized to men's

minds, that problem might have reijiained a sealed book

even to the intelligence of Newton. The interdependence

of motion and force was not indeed formulated into definite

laws by Galileo, but his writings on dynamics are every-

where suggestive of those laws, and liis solutions of dyna-

mical problems involve their recognition. The extraor-

dinary advances made by him in this branch of knowledge

were owing to his happy method of applying mathematical

analysis to physical problems. As a pure mathematician

he was, it is true, surpassed in profundity by more than, one

among his pupils and centemporaries ; and in the wider

imaginative grasp of abstract geometrical principles he

cannot be compared with Fermat, Descartes, or Pascal, to

say nothing of Newton or Leibnitz. Still, even in the

region of pure mathematics, his powerful and original mind

left notable traces of its working. He studied the proper-

ties of the cycloid, and attempted the problem of its

quadrature earlier than ilersenne ; and in the " infinitesi-

mals," which he was one of the first to introduce into geo-

metrical demonstrations, was contained the fruitful germ of

the difi'erential calculus. But the method which was

peculiarly his, ind which still forms the open road to dis-

coveries in natural science, consisted in the combination of

experiment with calculation—in the transformation of the

concrete into the abstract, and the assiduous comparison of

results. The first fruits of the new system of investigation

was his determination of the laws of falling bodies. Con-

ceiving that the simplest principle is the most likely to bo

true, he assumed as a postulate that bodies falling freely

towards the earth descend with a uniformly accelerated

motion, and deduced thence the principal mathematical con-

sequences, as that the velocities acquired are in the direct,

and the spaces traversed in the duplicate ratio of the times,

counted from the beginning of motion ; finally, he proved.
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by observing tne times of descent of bodies falling down
long inclined planes, that the postulated law was the true
law. Even here, he was obliged to take for granted that
the velocities acquired in descending from the same lieight

along planes of every inclination are equal ; and it was not
until shortly before his death that he found the mathe-
matical demonstration of tliis not very obvious principle.

The first law of motion-^that which expresses the prin-

ciple of inertia—is virtually contained in the idea of uni-

formly accelerated velocity. The recognition of the
second—that of the independence of different motions

—

must bo added to form the true theory of projectUea. This
was done by Galileo. Up to his time it was universally

held in the schools that the motion of a body must cease

with the impulse communicated to it, but for the " reaction

of the medium " which helps it forward. Galileo showed,
on the contrary, that the nature of motion once impressed
is to continue indefinitely in a uniform direction, and that

the effect of the medium is a retarding, not an impelling one.

Another commonly received axiom was that no body could
be affected by more than one movement at one time, and it

was thus supposed that a cannon ball, or other projectilej

moves forward in a right line until its first impulse is ex-

hausted, when it falls vertically to the ground. In the

fourth of Galileo's dialogues on mechanics, he demonstrated
that the path described by a projectile, being the result of

the combination of a uniform transverse motion with a
uniformly accelerated vertical motion, must, apart from the

resistance of the air, be a parabola. The establishment of
the principle of the composition of motions formed a con-

clusive answer to the most formidable of the arguments
used against- the rotation of the earth, and we find it

accordingly triumphantly brought forward b> Galileo in tho

second of his dialogues on the systems of the world. It

was urged by anti-Copernicans that a body flung upwards
or cast downwards would, if the earth were in motion, be
left tfehind by the rapid translation of the point from which
it started ; Galileo, however, proved that the reception of a
fresh impulse in no way interfered with the movement
already impressed, and that the rotation of the earth was
insensible, because shared equally by all bodies at its sur-

face. His theory of the inclined plane, combined with his

eatisfactory definition of " momentum," led him towards the

third law of motion. We find Newton's theorem, that
" action and reaction are equal and opposite," stated with

approximate precision in his treatise Delia Scienza

Meccanica, which contains the substance of lectures de-

livered during his professorship at Padua ; and the same
principle is involved in the axiom enunciated in the third

of his mechanical dialogues, that "the propensity to fall of

a body is equal to the least resistance which suflices to

support it" The problems of percussion, however, did not

receive a definitive solution until after his death.

His services were uo less conspicuous in the statical than
in the kinetical division of mechanics. He gave the first

direct and entirely satisfactory demonstration of equilibrium

on an inclined plane, reducing it to the lever by a sound
and ingenious train of reasoning; while, by establishing the

theory of " virtual velocities," he laid down the fundamental
principle which, in the opinion of Lagrange, contains the

general expression of the laws of equilibrium. He studied

with attention the still obscure subject of molecular co-

hesion, and little has been added to what he ascertained on
the question of transverse strains and the strength of beams,
brought by him for the first time within the scope of

mechanical theory; In his Discorso intomo alle cose che

itanno su Pacqua, published in 1612, he used the principle

of virtual velocities to demonstrate the more important
theorems of hydrostatics, deducing from it the equilibrium

of fluid in a siphon, and proved against the Aristotelians

that the floating of solid bodies in a liquid depends not upon
their form, but upon tli«ir specific gravities, relative to such
liquid.

In order to form an adequate estimate of the stride made
by Galileo in natural philosophy, it would be necessary to

enumerate the confused and erroneous opinions prevailing
on all such subjects in his time. His best eulogium, it has
been truly said, consists in the fallacies which he exposed.
The scholastic distinctions between corruptible and incor-

ruptible substances, between absolute gravity and absolute
levity, between natural and violent motions, if they did not
wholly disappear from scientific phraseology, ceased thence-
forward to hold the place of honour in the controversies of
the learned. Discarding these obscure and misleading
notions, Galileo taught that gravity and levity are relative

terms, and that all bodies are heavy, even those which, like

the air, are invisible ; that motion is the result of force,

instantaneous or continuous ; that weight is a continuous
force, attracting towards the centre of the earth ; that, in

a vacuum, all bodies would fall with equal velocities ; that
the " inertia of matter " implies the continuance of motion,
as well as the permanence of rest ; and that the substance
of the heavenly bodips is equally " corruptible " with that

of the earth. These simple elementaiy ideas were emin-
ently capable of development and investigation, and were
not only true, but the prelude to further truth ; while those

they superseded defied inquiry by their vagueness, and
baffled it with their obscurity. Galileo was a man born in

due time. He was superior to his contemporaries, but not

isolated amongst them. He represented and intensified a
growing tendency of the age in which he lived. It was
beginning to be suspected that from Aristotle an appeal lay

to nature, and Bome were found who no longer treated tha

ipse dixit of the Stagirite as the final authority in matters

of science. A vigorous but ineffectual warfare had already

been waged against the blind traditions of the schools by
Ramus and Telesius, by Patricius and Campanella, and tha

revolution which Galileo completed had been prepared by
his predecessors. Nevertheless, the task which he sa

effectually accomplished demanded the highest and rarest

quality of genius. He struck out for himself the happy
middle path between the a priori and the empirical systems,

and exemplified with brilliant success the method by which
experimental science has wrested from nature so many ol

her secfets. His mind was an eminently practical one. He
concerned himself above all with what fell within the range

of exact inquiry, and left to others the larger but less

fruitful speculations which can never be brought to the

direct test of experiment. Thus, while far-reaching but

hasty generalizations have had their day and been forgotten,

his work has proved permanent, because he made sure ol

Us foundations. His keen intuition of truth, his vigour and

yet sobriety of argument, his fertility of illustration and

acuteness of sarcasm, made him irresistible to his antag-

onists ; and the evanescent triumphs of successful contro-

versy have been succeeded by the lasting applause of

posterity.

The first complete edition of Galileo's writings was 'putlished at

Florence (1842-1856), in 15 8vo vols., by the Societi Editrice Fior-

entina, under the able supervision of Signor Eugenio Alberi. Besides

the works already enumerated, it contains the hithei:to inedited

Sennones de Mot'u &rai'ium, composed at Pisa between 1689 and

1591 ; liis letters to his friends, with many of their replies, as. well

as several of the essays of his scientific opponents ; his private com-

ments on the Orlamlo Furioso, of which ho was an enthusiastic

admirer, and on the Gentsalcmme Liberata, of which he was an
equally persistent depredator ; some stanzas and sonnets of no great

merit, together with the sketch of a coriiedy; finally, a reprint of

Viviani's Life, with valuable notes and corrections. The original

documents from the archives of the Inquisition, relating to tlu

events of 1616 and 1633, recovered from Paris in 1846 by the efibrta

of Count Rossi, and now in the Vatican Library, were to a limited

extent made public by Monsignfr Marino-Marini in 1850. and
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more unreserreJIy by il. Henri do rfipinois, in an essay entitled

"Galilee, son Procfes, sa ConJemnation," published in 1867 in

the Reviic dea Questions Eistoriqiies. He was followed by M. Karl
von Gebler, who, in an able and exhaustive but somewhat pre-

judiced work, Oaliko Galilei iind die Romische Curie (Stuttgart,

J876), sought to impeach the authenticity of a document of prime
importance in the trial of 1633. He has, however, been victoriously

answered by Signor Domenico Berti, in II Processo oriyinale di

Galileo Galilei (Rome, 1876), and by M. de I'ilpinois, with Les
Piiccs du ProcU de Galilee (Rome, Paris, 1S77). The touching
letters of Galileo's eldest daughter, Sister Maria Celeste, to her

father were printed in 1864 by Professor Carlo Arduini, in a pub-
lication entitled La Primogenita di Galileo Galilei. See also II.

Th. Henri Martin's excellent biography, Galilee, les Droits de la

Science el la MHhode dcs Sciences Physiques, Paris, 1868 ; and the

tLnonymona Private Li/e of Galileo, London, 1870. (A. M. C.)

QALITCH, or Halicz, u. town of Russia, at tlie head

of a district in the government of Kostroma, 80 miles N.E.

of Kostroma, in 57° 15' N. lat, and 42° 56' E. long., on

the low south-eastern shore of Galitch Lake. Among its

public buildings are a hospital, a poorhouse opened in 1855,

about 15 churches, and a convent of the tliird class. The
chief occupation of the inhabitants is the manufacture of

leather and gloves ; and the fisheries of the lake yield about

30,000 rubles per annum, and give employment to about

400 fishermen, whose rights are secured by ancient charters.

At the annual fair a considerable trade is done in woollen

and cotton goods, earthenware, and miscellaneous articles.

In 1860 the population was 6536 ; but in the S( Petersburg

Calendar for 1878 it is given at 6620.

GALL, Feajjz Joseph (1758-1828), anatomist, physio-

logist, and founder of phrenology, was born at Tiefenbrunn

near Pforzheim, Baden, on the 'Jth of March 1758. After

completing the usual literary course at Baden and BrucLsal,

he began the study of medicine under Hermann at Strasburg,

whence, attracted by the names of Van Swieten and Stoll,

he removed to Vienna in 1781. Having received his

diploma, he began to practise as a physician there iu 1785
;

but his energies were mainly devoted to the scientific

investigation of problems which, even from boyhood, had

been occupying his attention. At a comparatively early

period he had formed a generalization which he believed

to be a sound one, that in the human subject at least a

powerful memory is invariably associated with prominent

eyes ; and further observation had enabled him, as he

thought, also to define the external characteristics indicative

of special talents for painting, music, and the mechanical

arts. Following out these researches, he gradually reached

the strong personal conviction, not only that the talents

and dispositions of men are dependent upon the functions

of the brain, but also that they may be inferred with perfect

exactitude and precision from the external appearances of

the skull. Gall's first appearance as an author was made
in 1791, when he published the first two chapters of a

(never completed) work entitled Philosopkisch-medicinische

Unters^ichungen. iiber Naiur u. Kuiist im kranken u. gesundeii

Zustande des Menscken. The first public notice of his

inquiries in cranioscopy, however, was in the form of a

familiar letter addressed to a friend, which appeared in

Wieland's Deutscher Mercur in 1798 ; but two years before

this Gall had commenced giving private courses of phreno-

logical lectures in Vienna, wheue his doctrines soon attracted

general attention, and met with increasing success until,

in 1802, they were interdicted by the Government on the

ground that they were dangerous to religion. This step on
the part of the authorities had the efifect of greatly stimu-

lating public curiosity and increasing Gall's celebrity. In
March 1805 hs finally left Vienna, in company with his

friend and associate Spurzheim, and made a tour through
Germany, in the course of which he lectured in Berlin,

Dresden, Magdeburg, and several of the university towns.
These expositions, which he knew how to make popular
and attractive, were much resorted to by the public, and

excited considerable controversy in the scientific world.
He had almost reached the zenith of his fame when, iu

1807, he repaired to Paris and established himself there a.'J

a medical practitioner, at the same time continuing his
activity as a lecturer and writer. In 1808 appeared his
Introduction au cows de physiologie du cerveau, which was
followed in 1809 by the Recherches sur le systeme nervenx
en general, et sur celui du cerveau, en particulier (originally

laid before the Institute of France in March 1808), and in

1810 by the 'first instalment of the Analomie et Physiologie
du systeme nerveux en general, et du cerveau en particulier,

avec des observations sur la possibilite de reconnattre plusiers

dispositions intellectuelles et morales de Vhomme et des

animaux par la configuration de letirs tetes. The Recherches,

and the first two volumes of the Anatomic, bear the conjoint

names of Gall and Spurzheim. The latter work was csm-
pleted in 1819, and appeared in a second edition of six 8vo
volumes shortly afterwards (1822-25). In 1811 he replied

to a charge of Spinozisra or atheism, which had been
strongly urged against him in certain quarters, by a treatise

entitled Des dispositions innees de I'dme et de I'cspril, which
he afterwards incorporated with his greater work. In 1819
he became a naturalized French subject, but his eEForts two
years afterwards to obtain admission to the Academy of

Sciences, although supported by Geofi'roy St Hilaire, were

unsuccessful. In 1823 lie visited London with the intention

of giving a series of phrenological lectures, but was dis-

appointed of the reception ho had anticipated, and speedily

abandoned his plans. He continued to lecture and practise

in Paris until the beginning of 1828, when he was disabled

by an apoplectic seizure. H is death took place at Montrouge
near Paris, on the 22d of August 1828. The AncLtomie'h\i&

been translated into English by Lewis (Boston, U.S., 1835).

GALLAND, Antoine (1646-1715), Orientalist and
archaologist, the first European translator of the Arabian
Nights, was born in 1646 at RoUot, in the department of

Somme. The completion of his school education at Noyon
was followed by a brief apprenticeship to a trade, from

which, however, he soon escaped, to pursue his linguistic

studies at Paris. After having been employed for some
time in making a catalogue of the Oriental manuscripts at

the Sorbonne, he was, in 1670, attached to the French

embassy at Constantinople; and in 1673 he also accom-

panied his chief (De Nointel) to Syria and the Levant,

where he availed himself of the opportunity to copy a

great number of inscriptions, an^ also to sketch, in some
cases even to remove, historical monuments. After a

brief visit to France, where his collection of antiquities

attracted some attention, Galland returned to the Levant

in 1676 ; and in 1679 he undertook a third voyage, being

commissioned by the French East India Company to collect

for the cabinet of Colbert ; on the expiry of this commission

he was instructed by the Government to continue his

researches, and had the title of " antiquary to the king"

conferred upon him. During his prolonged residences

abroad he acquired a thorough knowledge of the Arabic,

Turkish, and Persian languages and literatures, which,

on his final return to France, enabled him to render

valuable assistance to Thevenot, the keeper of the royal

library, and to D'Herbelot. After their deaths he lived for

some time at Caen under the roof of Foucault the intendant,

himself no mean archaeologist ; and there he began the

publication (1704-17) of Les Mille et Une Nuits, a trans-

lation which excited immense interest during the time of

its appearance, and which is still the standard French

translation (last edition 1872). In 1701 Galland had been

admitted into the Academy of Inscriptions, and in 1709

he was appointed to the chair of Arabic in the College de

France. He continued to discharge the duties of this post

until his death, which took place February 17, 17"] 5.
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Besides a number of ihentorions archaeological works, especially

in the department of numismatics, he also published a compilation
from the Arabic, Persian, and Turkish, entitled Paroles rcniar-
gtmhles, honamois ct maximes des Orientaux (1694), and a translation
from an Arabic manuscript, De I'origiiie et du progres du Caffe
(1699). TJie former of these works appeared in an English trans-
lation in 1795. His Conies et FabTcs Indiennes de Bidpal et de
Lokman was published after his death (1724). Among his nunier-'
ous unpublished manuscripts are said to be included a translation
of the Koran and a Turkish dictionary.

GALLARATE, a flourishing town of Italy, the head of

a circle in the province of Milan, situated on the railwk^
23 miles N.W. of Milan at the junction of the line running
Is. to Varese. It has a technical school, and carries on
the manufacture of cotton and linen. In the JliddleAges
it is mentioned as Galaratum and Glareatum, and especially

in the 10th century it appears to have been a strongly
fortified and important place. Population in 1871, 7576.
GALLAS, or more correctly Galla, a pov^erful race

of eastern Africa, scattered over the wide region which
extends for about 1000 miles from the interior of

Abyssinia to the neighbourhood of the river Sabacki,
in 3° 12' of S. latitude. Almost nothing has been de-
finitely ascertained about the early homes and migrations
uf the race ; but it appears to have occupied the southern
portion of its present territory for nearly four centuries at

least. According to Ludolf and Bruce, the Galla invaders
first crossed the Abyssinian frontiers in the year 1537.
The Gallas of Gojam (a district along the northern side of

the river Abai) tell how their savage forefathers came from
the south-east frbm a country on the other side of a bahr
[lake or river), and the Yedju and Kaia Galla also point
riowards the east and commemorate the passage of a bahr.
Among the southern Gallas tradition appears to be mainly
concerned with the expulsion of the race from the country
now occupied by the SomalL It is usually maintained
that the Gallas are ethnographicaUy of Semitic affinity,

and find their nearest kinsmen in the Somali, the Dankali,
and the Abyssinians ; but M. Lejean is of opinion that
they rather belong to the Aryan race, and this is so far

supported by their physiological characteristics. One
tiling is certain, that they have nothing in common with
the negro type ; the " musculation " of the arms, thighs,

and calves is altogether different, and they have none of

the fetor developed by the negro skin ; their frame is large

and powerful, their complexion a very dark brown, their

brow broad and lofty, their eyes deep-sunk and lively, and
their features not unfrequently of a regular and finely-shaped

description. Of the Semitic affinity of the language their

is no question, and according to the usual classification it

belongs to .jihe same Semitico-Hamitic group as the Somali,
the Saho, and the Dankali.^
The Gallas are for the most partstill in the nomadic and pastoral

stage ; thougli, as we advance northwards into Abyssinia, we find
them more and more assimilated to the settled and agricultural in-
habitants of that kingdom. Among the southern tribes it is said
that about 7 or 8 head of cattle are kept 'for every man, woman, and
child

;
and among the northern tribes, as neither man nor woman

ever thinks of going any distance on foot, the number of horses is

very large. The ordinary food consists of flesh, blood, milk, butter,
and honey, the last being considered of so much importance by the
southern Gallas that a rude system of bee-keeping is in vogue, and
the husband who fails to furnish his wife with a sufficient supply of
honey may be excluded from all conjugal rights. This last fact is

one of those which indicate the comparatively high position occu-
pied by the Galla wompn, who, moreover, have the right, but rarely
granted in a savage state of society, of refusing an unacceptable
offer of marriape. In the south monogamy is the rule, but in the
north the number of a man's wives is limited only by his wishes and
Ilis wealth. Each tribe has its own heiitch or sultan, who enjoys

' The similarity to the Semitic was pointed out by Benfey in
OStting. OeUhrte Anzeigen, 1846, in a review of Tutschek'o lexicon
and grammar (1844, 1845). Further details in regard to its vocabu-
lary and stiiicturo will be foimd in Lottner's paper in the Transaclims
of the Philologieal Society, London, 1860-61, and in the A'ovara
Reisi, 1867. Krapf had published a grammar as early as 1840.

the strange privilege of being the only merchant for his people, bnt
in all public concerns must take the advice of the fathers of I'amiliet
assembled in council. The greater proportion of the tribes are stiH
pagan, worshipping a supreme god Wiika, and the subordinate go4
and goddess Oglia and Atilia, whose favour is secured by sacrihces
of oxen and sheep. With a stiange liberality of sentiment, the/
say that at a certain time of the year Waka leaves tliem and goes
to attend to the wants of their enemies the Somali,'whom also he
has created. Some tribes, and notably the Wollo-Galla, have been
converted to Jlahometanism, and very bigoted adherents of the
.prophet they are. In the north a kind of superficial Cliristianizatio*
has taken place, to the extent at least that the people are familiar
with the names of Jlaremma or Mary, Balawold or Jesus, Girgie
or St George, &c. ; but to all practical intents paganism is still i»
force. The serpent is a special object of worship, the northern
Gallas believing that he is the author of the human race. A con-
siderable number of the men find gDjployment in the Abyssinian
armies, and in comparison with their neighbours are brave aud waiv
like. The total number of the Gallas was estimated by Krapf at
from six to eight millions, and Plon-den mentions individual tribes
that could bring into the field 20,000 or 30,000 horse. Among the
more important tribes in the south (the name in each instance being
compounded with Galla) are the Ramatta, the Kukatta, the Ba6Ie.
the Aurova, the Wadjole, the Hani, the Arrar, and the Kanigo
Galla ; the Borani, a very powerful tribe, may be considered to mark
the division between north and south ; and in the north we iiud

the Anioro, the Jarso, tlie Toolama. the Wollo. the Ambassil, the
Aijjo, aud the Azobo Galla.

'

See Beke, "Oa the Origin of the Gallas," in Trans, of Brit.

Assoc, 1847; Krapf, Travels . ... in Eastern Africa,
1800; D'Abbadie, Douze Ans en Haute-ithiopie, 1868; Brenner,
" Forschungen in Ost-Afrika," in Petei-mann's Mitihcihcngen, 1868,
Plowden, I'ravels in Abyssinia and the GaVa Country, 1868 ; and
a paper by Louis Lande in Revue des Deux Mondcs, 1878.

ALBERT GALLATIN.

ALBERT GALLATIN was bom in Geneva, Switzerland, Jan.

29, 1761. His father, Jean Gallatin, was of an illustrious

family and claimed dascent from A. Atilius Callatinus, a Ro-

man consul of the third century before Christ. This claim is

not substantiated, as a period of fifteen hundred years lies be-

tween the Roman consul and the lirst authentic Gallatin who
lived in Savoy in the thirteenth century. Tliis Gallatin was at

that time of ai-istocratic blood, with titles of nobility ; so that

the family must have been of considerable importance for at

least a century before. In 1510 the family came to Geneva,

identified themselves with John Calvin and a republican form

of government, gave uj) their titles, and in large measure their

fortunes, but they still held to the piu-ity of their blood and

were powerful factors in the .social and political life of Smtzer-

land. They were a numerous family and the little government

did not aflbrd employment for the talents of all of them, so they

took service under different kings, won distinction, and lost their

lives in gallant action ; and became great civic potentates in

foreign cities. Their personal friends were men whom acci-

dent or talent made famous, such as Voltaire and the Landgrave

of Hesse.

Albert's father, Jean Gallatin, married Sophie Albertiue

Rolaz du Rosey, of RoUe, and died in 1765, when Albert was

but four years of age. His mother followed in 1770, thus leav-

ing the boy an orphan at the early age of nine, with an invalid

sister live years older. At the time of his father's death one

of his mother's intimate friends, Catherine Pictet, seeing the

young widow overwhelmed with the care of her husband's

business and of her sick daughter, took Albert into her

own household. After his mother's death, he became vii-tually

her own child, beside being the heir of liis grandfatlier, Abra-

ham Gallatin, and the favorite of a wealthy uncle, Alphonse

Rolez, of Rolle. He had a right to expect a fortune from these

three people and was popular and beloved by all his friends

and relatives ; his education was carefully supervised by his

foster mother. Mile. Pictet. At sixteen -years of age lie was

sent to boarding* school and afterwards to an academy, gradu-

ating in 1779. No expense was spared in his education. His

small property was so frugally managed that by the time he

mached hin majority his father's debts liad all been paid fro«i

the income. About this time both his uncle and grandfathej

died insolvent, and Albert's patrimony was so small that he
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was thrown almost entirely on his own resources. Yet, from

the distinction of his family, and the mental acquisitions he

had gained in college, he was on the road to succe.ss and could

easily have gained fame and fortune in the city of his birth.

At the age of eighteen he was clear-minded, sol>er and practi-

cal. The first year after graduation he returned to Mile. Pictet

Bud occupied himself as tutor to her youug nephew, Isaac

Pictet. He often visited his grandmother, who urged him to

enter the service of the Landgrave of Hesse, but a military life

had but little attraction for him. During this year he visited

Voltaire; and widened his acquaintance among the many
learned and distinguished men who made Geneva their home.

He breathed this balmy atmosphere of learning and was filled

with ambitious dreams and at the same time ^v^th a noble dis-

couragement. It seemed to the youth that where there was so

much intellectual and moral worth in tlie market, distinction

would be ditficult to obtaui. This, together witli his loss of

fortune and a quarrel with his grandmother on account of his

refusal to " serve under a tyrant," as he termed the Landgrave
of Hesse, made him resolve on a coui-se of action, which lost a
gladiator for the little arena of (ieneva and gained Albert

Gallatin for the larger political field which the young and
growing government of the United States aflbrded.

He made silent preparations for his departure, and carrying

with him such small resources as he could command, accom-
panied by his college friend Henri Serre, he departed from
Geneva in the spring of 1780, leaving behind him the city of

his ancestry, his influential friends, congenial society and pres-

tige, and emigrated to America. He was but nineteen years of

age when he thus took his fortunes in his own hands and cut

himself off from the assistance of his grandmother and Mile.

Pictet. He regretted this step near the close of his life in spite

of his wonderful successes, and said that he had advised only

one man to emigrate, Jean Badollet, who afterwards joined liim

in America, and that he was sorry for having done so. He was

proud, shy and reticent. He was moved by political ideals

and filled with a spirit of adventure and leaderehip. For
many yearsthe.se tr.aits of Albert Gallatin's character controlled

his actions. They explain tlie apparent perversity with which

he abandoned his friends and prospects. He departed secretly

from fear that he would be restrained, should liis plans become
bio\vn. This was a weak and unworthy excuse, as he after-

words acknowledged, for although his friends opposed him they

would gladly have furnished him with the necessary equip-

ment for his journey to the Xew World, if he had only de-

clared to them his intention to go. The two young men started

with the small sum of 1 6G louis d'or. The cost of their pas-

sage reduced the little amount to about $400, aU of wliich be-

longed to Gallatin. The friends in Geneva strove in every

way to smooth the path to succe.ss for these yoimg men, and
wrote letters of introduction for them to influential people in

America, but Gallatin disliked large cities, where his learning

would have given him an immediate foothold, aud disdaining

all these helps struck out into the wooded wilderness of Maine.

He had courage, endurance, hope and discipline of a high

order, else he would have fallen back on the " cushion of cir-

cumstance," which was always held invitingly before him. He
never used his lettei-s of introduction. Mle. Pictet wrote him
long letters telling how she mourned his loss, but he was unwill-

ing to tell her of his hardships and did not write to her for a

whole year.

In 1781, after untold privations in the woods, and a failure

in trade, he obtained a French class in Harvard College.

But New England asceticism and the rigor of the climate were

unfriendly to the Gallic youth. His life in Boston was unpro-

ductive and unsatisfactory, and he finally cut himself loose from

U and plunged into the freer air of Peimsylvania and Virginia,

Fere he fovmd his natural element. He engaged in land spec-

tilation and local politics, married a Miss Sophia Allegi-e and

settled down in a country where it needed energy to live. Here
he would have developed naturally into a provincial potentate

and wealthy land owner on a large plantation, had his young
wife not died a few months after marriage. To this sad event

is probably due his subsequent career. He was driven into the
excitement of politics by his grief and loneliness. Soon his rare
origin and attainments brought him forward rapidly in a pioneer
settlement. The times needed such men. Independence had
been wrested from England, but the government had not yet
been established. The constitution was before the States for

adoption. Gallatin belonged to the anti-Federalist, the minor-
ity party, and was thus one of the men who helped draft some
of the amendments to the constitution. He could not speak
English plainly, and was hampered in debate, but the clear

force of his reasoning, united with his grasp of the situation, at

once brought him to the front in the legislature of Pennsyl-
vania, and carried him to Congi-ess. The impression he made
on public men is to be explained only by his intellect aud in-

tegi-ity, because he was not a man to whom many people ever
became warmly attached. He was tall and strong, with a
severe cast of countenance and cold manner, and disdained to
conciliate any one. He soon became the leader of the Repub-
lican party in Pennsylvania. He came into collision with
Alexander Hamilton at this time on account of the excise on
spirits. This measure was the simplest way to meet the exist-

ing necessity for money in order to carry on the government.
The tax was unpopular, as any tax was bound to be witli a peo-
ple who had just successfully resisted taxation, but Hamilton
forced the excise, and subsequent events proved liis wisdom in

having done so. Gallatin was one of the most powerfij oppo-
nents of Hamilton's scheme, and, thus, while fighting on purely
legal grounds, identified himself with a lawless element and
was thus practically at war both with the Federalists and with
his own constituents. His own force and integrity kept him
erect and compelled the respectful attention of both parti®
througliout this trying period, when he stood the severest test

to which a man in public life can be subjected. He received a
singular proof of this confidence in him by being chosen to rep-

resent Pennsylvania ui Congress by a vote of both parties. The
Federalists being in a powerful majority annulled his election

on the ground of his being the leader of the insurrectionists

and retired him to private life. At the rise of the " whiskey
rebellion " by the anti-Federalists he risked his life to face a mob
of his ovm constituents and denounced them in unqualified

terms, and by his prompt action turned tliis movement into a
ridicidous affair. He had made a mistake in his estimate of

tlie character of the population and hastened to oppose the re-

bellion. In history there will always be some doubts expressed

as to Gallatin's part in the whole proceeding, and in the opinion

of most people he must be held responsible for the first resist-

ance to the government. But at the time he came out of the

encounter with a spotless reputation,—the only western anti-

Federalist who did so. Shortly afterwards he was again elected

to the House of Kepresentatives. His prenous mistake in

gauging his constituency seems to have been the only time in a

long public career when he was not endowed with a keen fac-

ulty for feeling the public pulse. This quality was felt by all

public men who came in contact with him, and had instant

effect when he returned to Congress. He became the leader of

tlie Republican party at once and held his place easily during

the six years he remained in the House. There was no one

else who compared with him in intellectual ability, foresight

judgment, moderation or convincing speech, tliough many
surpassed him in eloquence. He was always dignified and
calm, never descending to personalities, but carrying his

point by sheer force of reason. For opponents he had
John ^lai-shall, Griswold, Bayard, Harper, Dana and other

distinguished men. He had besides to contend against an
imperfect knowledge of English and bad pronimciation. His

ultimatums were the result of hard study. He informed him-

self of the minutest details and depended upon his grasp of a

subject more than his command of words. In his own party,

as possible rivals for the foremost place, there were only Madi-

son and Livingston ; both great men, but not possessed of the

qualities necessary for parliamentary leadership. He was nevei

a radical Republican, but maintained an equilibrium between

two parties on an individual platform. He often expressed
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views at variance with those of his party, so he affiliated with

all men, on some points maintaining only his opposition to

strong governments, when he identified himself with the Re-

publicans.

He filled the position in Congress of financier for his party

and succeeded in modifying the radical measures of Hamilton

and improving the financial schemes of the government. His

leadership laid him open to all the bitter personal attacks of

the time, but he was never betrayed into retorts of the same

kind, so that the assaults of his opponents lost their point.

His was always the important speech of the opposition. His

only mistakes were when he gave up his individual judgment

in loyalty to his party. When the Republicans began to be de-

serted by their leaders in Pennsylvania, still steady, he stood

alone, and then when quarrels split the opposition he carried

the Republicans into power. When the country was in peril

from the growing power, it was Gallatin and Jefi'erson who
averted the calamity. The year 1801 was carried through

without disaster, because these two men were at the helm. The
"war party" was crushed.

When Jefferson came into power, Gallatin, and Jladison

with him, formed a triumvirate which ruled the United States

for twelve years. Gallatin took the treasury portfolio at a time

when Hamilton's brilliant policy needed modification. Debt

was accumulating, and expenditures were greater than the coun-

try could bear. It took a wise mind and a firm hand to pilot

the finances of the country into a safe port. Revenue must be

increased, internal taxes must be reduced. The navy, however,

demanded a greater sum for maintenance. Gallatin strove for

freedom from debt and opposed war with the Earbary States.

After six years' work with the debt nearly out of sight, foreign

wars broke out and crippled Glalatin's plans. He fought the

sympathy with Napoleon and urged peace with England at any
cost. At this time, this opposer of strong governments became
the champion of some of the most oppressive laws which have

ever been framed, and failed in his efforts. He was not sus-

tained by Jefferson, and though retaining his place in the cab-

inet under Madison, he had new difficulties to encounter. A
strong faction had gro>vn up against him in Congress, headed

by Senator Smith, of Maryland. Every measure of Gallatin's

was frustrated. The bank was defeated, the foreign policy

overthrown and the legislative power of the government
weakened. Bonaparte did the rest, and thus the war of 1812

with England was precipitated. At Gallatin's instance Robert

Smith, lirother of Senator Smith, was dismissed from the cabi-

net, and Cxallatin was master of the situation. Then, for the

only time in his life, this staunch Swiss weakened, and made
such reports of the finances of the country as strengthened the

war party. His object has been variously accounted for, but

the fact remains that these false reports did incalculable harm
and finished the work which ended in a three years' war with

England. But he took the finances up with a strong hand after

the beginning of the war, resigned from the treasury, and head-

ing a commission, bombarded English diplomats and compelled

peace. At the close of the war he went to Paris as American
Minister to France, a position which he held for seven years.

After having been one of the greatest financiers the countr)' has

-een, he became a diplomat second only to Fj-anklin. In Paris

he was surrounded by the most distinguished society of Europe,

and did much to effect the stability of American commerce.

In 1823 he returned to the United States, and after returning

from amission to England, on which he had been sent by John
Quincy Adams, he retired to private life.

This versatile man then turned his attention to Indian eth-

nology, he being the first student of the subject who ever con-

tributed any scientific knowledge to it. When more than

eighty years old he appeared as an opposer of the annexation

of Texas and of the war with Jlexico.

Gallatin was an idealist in Civil Service. His thought was-

that employes of the government should be trained to the work
and then have permanent positions, taking no part in politics.

It was the opposite of the Jackson policy, which afterward car-

ried everything before it. Jefferson was infected by the spoils

system and failed to support Gallatin. Another idea of his

was good management of the navy and in this also he was de-

feated. He held his place in the cabinet against all opposition

of Jefferson to his policy and plans and bore the attacks of

Duane and Leit without aid from his chief. Yet that Jeffer-

son was able to defend him, was proved by his treatment of

Burr and Randolph. Gallatin believed in simplicity of gov-

ernment, no debt, no taxes—and saw his plans again defeated

by war. But, though all his theories failed, one after another

his methods prevailed, and carried the party through a perilous

period.

In religion Gallatin was a Calvinist of a severe type. He was

austere, having no Gallic lightness of character.

He married a Sarah Nichelson for a second wife and left

three children. In his home life he was tender and loving but

never indulgent. He had the characteristics of the Scotch and
of the Puritans. He was reticent, cool and tenacious, with

severe morals. He stood unmoved amid storms of invec-

tives.

Though he was not so great a man as Hamilton, he had
sterling qualities which were needed by the times. He evinced
cool judgement, rather than brilliancy, for the conduct of
affairs.

He died in, 1849, busy with private and public affairs to the

last day of his life.

Authorities.—The Life of Albert Gallatin, by H. Adams;
Writings of Albert Gallatin, by H. Adams ; Albert Gallalin, by
H. C. Lodge.

GALLE, or Point de Galle, a town and port in the south-

ern province of Ceylon, on the south-western coast, about 72
miles S. of Colombo, with which it is connected by a good car-

riage road. It was made a municipality in 18C.5, and divided

into the five districts of the Fort, Callowelle, Galopiadde, Hir-
imbure, and Cumbalwalla. The fort, which is more than a
mile in circumference, commands the whole harbour, but is

commanded by a range of hills. Within its enclosure are not

only several Government buildings, but an old church erected

by the Dutch East India Company, a mosque, a ^\'esleyan

chapel, a hospital, and a considerable number of houses occu-

pied by Europeans. The old Dutch building known as the

queen's house or governor's residence, which dated from tlie

year 1687, was in such a dilapidated state that it was sold by
Governor Gregory in 187:^. Elsewhere there are few build-

ings of individual note, but the general style of domestic archi-

tecture is pleasant and comfortable, though not pretentious.

One of the most delightful features of the place is the profu-

sion of trees, even within the town, and along the edge of the

shore— suriyas, palms, cocoa-nut trees and bread-fruit trees.

The ramparts towards the sea furnish fine promenades. In the

harbour deep water is found close to the shore, and the outer

roads are spacious ; but the south-west monsoon renders en-

trance difficult, and not unfrequently drives vessels from
their moorings. Galle is an important point on the lines of

communication between Calcutta and .\ustralia, and be-

tween Suez and Singapore. The Peninsular and Oriental

Steam Navigation Company, the Messagerief; Mariiimes, and the

British India Steam Navigation Company have agencies at the

port. The trade is mainly in the productions of the surround-

ing country, of which in 1873 there was shipped 11,477 cwts.
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ol cocoa-nut oil, 10,083 cwts. of cinnamoD, 23,377 cwts. of

plumbago, and 22,932 cwts. of coir. Cotton goods are the

principal import, 143,410 pieces being the amount for 1873.

The inhabitants of Galle are of very mingled origin, com-

prising not only Sioghaleje European residents and Eurasian

half-castes, who are locally denominated " Burghers," as

being mainly the descendants of the old Dutch settlers,

but also "Moors" or "Moormen" (that is, Arabians or

semi-Arabians), Hindus, Parsees, people from the Coro-

mandel coast, and Maldivians. The Moors are largely

engaged as lapidaries and workers in tortoise-shell; and the

urgency of the itinerant vendors is one of the inevitable

plagues of the European visitor to the town. According

to the returns of 1871, the total population of the munici-

pality was 47,059, distributed in 8979 families, occupying'

T496 houses, and consisting of 24,294 males and 22,765

females.

Galle, Mcording to Sir J. E. Tennent, is the Tarshish of Solomon

;

but of this opinion there is no proof, even if it were certain that

the Jemsh fleets visited the islaijd of Ceylon at all. The place is

mentioned by none of the Greek' or Latin geographers, unless the

identification with Ptolemy's Avium Promontorium or Cape of Birds

ke a correct one. It is hardly mentioned in the native chronicles

before 1267, and Ibn Batuta, in the middle of the 14th century,

distinctly states that Kali,—that is, Galle,—was a small town. It

was not till the period of Portuguese occupation that it rose to ira-

jortance. "When the Dutch succeeded the Portugese they greatly

strengthened the fortifications, 'which had been vigorously defended

against their admiral, Kosten ; and under their rule the place had
the rink of a commandancy. In the marriage treaty of the infanta

•f Portugal with Charles II. of England it was agreed that if the

Portuguese recovered Ceylon they were to hand over Galle to the

English ; but as the Portuguese did not recover Ceylon the town

was left to fall into English hands at the conquest of the island

m 1796. The name Galle is derived from the Singhalese galla,

equivalent to rock ; but the Portuguese and Dutch settlers, being

better fighters than philologists, connected it with the Latin galhts

a cock, and the image of a cock was carved as a symbol of the town

ia the front of the old Government house.

GALLIC ACID, trioxybenzoic acid, or dioxysalicylic

acid, CvHA + HjO or CoH2(OH)3.CO(OH) + H„0, the

acidum gallicum of pharmacy, is a substance discovered by

Scheele, which exists as such in the leaves of the bearberry,

in pomegranate root-bark, and in tea, in gall-nuts to the ex-

tent of about 3 per cent, and in other vegetable productions.

It may be prepared by keeping moist and exposed to the

air for from four to six weeks, at a temperature of 20°

to 25° C, a paste of powdered gall-nuts and water, and

removing from time to time the mould which forms on its

surface ; the paste is then boiled with water for twenty

minutes to obtain a solution of the gallic acid ; this is

filtered through calico, and the deposit of acid it affords on

cooling is drained- by pressure between folds of bibiUous

paper, and purified by dissolving in boijing water, by re-

erystallization at about 27° C, and washing of the crystals

with ice-cold water. The production of the acid appears

to be due to the presence in the galls of a ferment. This

is not contained in Chinese gall-nuts, which consequently

require the addition of yeast or of common galls to deter-

mine the decomposition of their tannin necessary for the

formation of gallic acid (see C. H. Viedt, Dingler's Polyt.

Jonm., ccxvi., 1875, p. 454). Powdered gall-nuts, contain-

ing 43 per cent, of tannic acid, were found by M. Sacc to

yield 50'4 per cent, of pure dry gallic acid (Compt. Send.,

Ixxii., 1871, p. 766). Gallic acid is most readily obtained by
boiling with weak solution of acids the tannin procured

from oak-galls by means of alcohol and ether. The changes

which take place in this, as in the first described mode of

preparation, apparently consist in the splitting up of tanniil,

oc gallo-tannic acid, which, according to some experiments,

IS a glucoside of tannic acid, of the formula Cj^H^jOo,, to

give with two molecules -of water two molecules of digallic

or tannic acid, C^HjuOg, and glucose, CjHjoO^. The former

body, (fhich may be represented as an etheric anhydride

of gallic acid, C,H2(OH)„.CO(OH):O.CO.(OH)3C6F2,
by the assimilation of a molecule of water is then con-
verted into two molecules of gallic acid (see Armstrong,
Organic Chemistry, p. 304, 1874). Gallic acid may be
produced by heating an aqueous solution of diiodo-
salicylic acid with excess of alkaline carbonate, by acting
on dibromosalicylic acid with moist silver oxide, and by
other chemical methods. It crystallizes in white or pale
fawn-coloured acicular prisms or silky needles, and is

soluble in alcohol and ether, and in 100 parts of cold, and
3 of boiling water, is without odour, and has an astringent,
acidulous taste, and an acid reaction. Dried at 100° C.
it loses 9 '5 per cent, of its weight of water; at about
200° C. it melts; and at 210 to 215° it is resolved into

carbou dioxide and pyrogallol, CgH3(OH)3. With ferric

salts its solution gives a deep blue colour, and with ferrous

salts, after exposure to the air, an insoluble, blue-black,

ferroso-fernc gallate. Bases of the alkali metals give with

it four series of salts ; these are stable except in alkaline

solutions, in which they absorb oxygen and turn brown.
Solution of acid calcium carbonate becomes-with gallic acid,

on exposure to the air, of a dark blue colour. Unlike
tannic acid, gallic acid does not precipitate albumen or salts

of the alkaloids, or, except when mixed with gam, gelatin.

Salts of gold and silver are reduced by it, slowly in cold,

instantaneously in warm solutions, hence its employment
in photography. With phosphorus oxychloride at 120° C.

gallic acid yields tannic acid, and with concentrated

sulphuiic acid at 100°, rvfigallic acid, Ci4Hg08. Phos-

phorus perchloride, and also, after several hours, solution

of arsenic acid near the boiling point (J. Lowe, quoted
Chem. Xews, xi.x., 1869, p. 41-), convert it into ellagie acid,

Ci^HgOg -f- HoO, a substance which occurs in gall-nuts, la

the external membrane of the episperm of the walnut (T.

L. Phipson, Chem. Neics, xx. p. 116), and probably many
plants, and composes the " bezoar stones " found in the

intestines of Persian wild goats. Gallic acid may be esti-

mated, after removal of tannic acid by gelatin, by means

of permanganate of potassium, with which it evolves carbon

dioxide, and (F. Jean, Compt. Rend., Ixxxii., 1876, pp.

982-4), by means of iodine in the presence of an alkalina

carbonate.

Gallic acid lias been advantageously employed as an

internal medicinal agent in scarlatinal albuminuria, in which

its effect appears to be -due to an astringent and tonic

action on the inflamed capillaries of the kidneys } in other

forms of albuminuria;- in cases of chyluria, in which,

as not causing nausea and headache, it is preferable to

tannic acid;' and in pyrosis, diarrhoea, some forms of

dysentery, and tabes and rickets, and atonic states of the

alimentary canal and of the body generally. In checking

the night-sweats of phthisis it has been found of especial

service.* As a hajmostatic, when administered internally,

it has proved of value in hxmatemesis, epistaxis, fungus

h»matodes,5 menorrhagia, « and more particularly in

hematuria. Gallic acid has been highly recommended m
h£emoptysis,f in which, however, ergot, from its not oc-

casioning griping and constipation, or interfenng with a

liberal use of milk, has been found a better remedy.* Jt

may be given in considerable quantities without any evil

consequences. The effects of too large a dose are to render

1 BraithwaitesRelrospect,\xAn.,\?>1&,T.^i-
2 Lancet- 1878, ii. 58«: Med. Times, 1853, il. 55, and 186«, 1.

594 Taccorfiig t; Parkes'(*., 1854, ii. pp. 28, 29), ferric chlond.

is superior to it as a means of reducing th-'^'bumen in nephritis.

3 Beuce Jones, Med. Times, 1852, ii. 653, and 1853. "- «*•

* lb 1854 i. 694; and Brit and For. Med.-Chir. Ilev., 18(.3,

i 194 • ite^ 2'''^' 1868, ii. 873.
'

« /i., 1862, i. 49 ; and lancet, 1860. U- 264
' -WiUiams, Ranking't Al^ tracts;' 1S62, i 73 ; and wawra, w..

ISn, i. 68 • Williamson, Lancet. 1878. 1
**"*•
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the pulse hard and wiry, and to produce pallor, a wliizzing

sound in the ears, dizziness, and faintness. Its administra-

tion in a case of Bright's disease described by Dr Bence

Jones was followed by epUepsy (see Med. Times, 1853, ii.

495). As a topical styptic application, gallic is infecior to

tannic acid.^ \Vith glycerin it is combined to form the

pharmaceutical preparation glycerhutm acidi gallici.

GALLIENUS, P. Licinius (218-268), Roman emperor,

son of the emperor Valerian, was born about 218. From
253 to 260 he reigned conjointly with his father, and gave

proof of both bravery and ability, especially in the defeat

near Milan, of 300,000 Alemanni, with a force of only

10,000 Romans. When, however, his father was defeated

and taken prisoner by Sapor, king of Persia, in 260,

Gallienus made no effort to obtain his release, or to with-

stand the incursions of the invaders who threatened the

empire from all sides. He occupied part of his time in

dabbling in literature, science, and various trifling arts, but

gave himself up chiefly to excess and debauchery. His
generals rebelled against him in almost every province of

the empire, and this period of Roman history came to be
called the reign of the thirty tyrants, although in reality the

usurpers numbered only nineteen. Gallienus was killed at

Milan in 268 while besieging Aureolus, who had been pro-

claimed emperor by the Illyrian legions.

GALLINULE. See Moorhen,
GALLIO, Junius Ann^us, proconsul or "deputy" of

Achaia at the time of the apostle Paul's first visit to

Corinth (53 a.d.), was the son of M. Annasus Seneca, a
Roman eques and rhetorician, and was born at Cordova
about the beginning of the Christian era. His mother's
name was Helvia; and L. Anuseus Seneca, the philosopher,
and L. Annaeus Mela, the geographer, were hia full brothers,
his own proper name being Marcus Annasus Novatus.
After he had received a careful education from his father
at Cordova, he went to Rome, where he attracted the notice
of L. Junius Gallio, a rhetorician of some repute, who ulti-

mately adopted him, thus conferring the name by which he
is usually known. The terms on which ho lived with his
kindred and with the world are well illustrated in the
epithet "dulcis " applied to him by Statius {Stlv., ii. 7, 32),
and by Seneca {Nat. Qu., 4 pref.—" nemo mortalium uni
tam dulcis est quam hie omnibus '). It is probable that
Gallio shared the misfortunes of his brother when the latter,

having incurred the enmity of Messalina, was banished to
Corsica

; and that both returned together to Rome when
Agrippina had selected Seneca to be tutor to Nero. To-
wards the close of the reign of Claudius, Gallio received the
proconsulship of the newly constituted senatorial province
of Achaia (Acts xviii. 12), but seems to have been com-
pelled by ill health to resign the post within a few years
(Pliny, H. N., xxsi. 33 ; Seneca, Up. civ.). In the fifth
year of Nero we hear of him as having been again in Rome
(Dio Cassius, Ixi. 20, 21), and_oa the same authority we
learn that he finally became one of the last victims of that
emperor (IxiL 25). The statement of Jerome in the
chronicle of Eusebius, that Junius Gallio " frater Senecs,
egregius declamator, propria se manu interfecit," appears
to be founded on a confusion of names. Seneca's works,
De Ira and De Vita Beata, are dedicated to Gallio, who
himself appears to have written some treatises in natural
history (Sen., N. Q., v. H). Compare Tacitus, A7m., xv.
73 ; XVI. 17 ; Dio Cassius, k. 35.
GALLIPOLI, the ancient KaWiVoAts, a seaport town

of Turkey in Europe,'Jn the province of Rumili and vilayet
of J!.dimeh, at the north-east extremity of the Straits of

J
On the therapeutics of g.iUio aoicl see further R. Neale, "COinicaloo^3 upon the use of gallic acid in various diseases," Medical Times,

1865, 1 458 ^7-; and W. Bayes, "On GaUio Acid," Aisociatiok
TUeilicaZ Jounml, 185-J, p. 506.

."~i/i-m"v«

Dardanelles, on a narrow peninsula 130 miles S.W. of

Constantinople, and 90 miles due S. of Adrianople, in

40° 24' N. iat. and 26° 40' 30" E. long. Nearly op-

posite is Lapsaki on the Asiatic side of the channel,

which is here about 2 miles wide. The town of Gallipoli

presents a miserable aspect; the streets are narrow, the

houses mostly of wood and ill built, though there are a

few better structures near the harbour, and the Aiiglo-

French occupation of 1853-6 led to some improvements.
The only noteworthy buildings are the large, crowded,

and well-furnished bazaars, with leaden domes. There
are several mosques, none of them remarkable, and many
interesting Roman and Byzantine remains,, especially a

magazine of the emperor Justinian, a square castle and
tower attributed to Bajazet 1., and some tumuli on the

south, said to 'be the tombs of the Thracian kings. The
lighthouse, built on a cliff, has a fine appearance as seen

from the Dardanelles. Gallipoli is the residence of a

captain-pasha and the seat of a Greek bishop. It has two
good harbours, and is the principal station for the Turkish

fleet. From its position as the key of the Dardanelles, it

was occupied by the allied French and English armies in

1854. Then the isthmus a few miles to the north of the

town, between it and Boulair, was fortified with strong

earthworks by English and French engineers mainly on the

lines of the old works constructed in 1357, when the Turks
first crossed over into Europe, nearly 100 years before they

gained possession of Constantinople. These fortifications

were renewed and enlarged in January 1878, on thb

Russians threatening to take possession of Constantinople

The peninsula thus isolated by the fortified positions has

the Gulf of Saros on the N.W., and extends some 50 miles

to the S.W. The guns of Gallipoli command the Darda
nelles just before the strait joins the Sea of Marmora,

The town itself is not very strongly fortified, the prin^

cipal fortifications being further down the Dardanelles,

where the passage is narrower. The district of Gallipoh

is exceedingly fertile and well adapted for agriculture
,

a great variety of crops are raised, but, previous to the

war of 1877-8, nearly all progress was stopped on ac-

count of the maladministration of the Turkish authorities

Nevertheless considerable quantities of the various cereah

were exported, besides wine, oil, skius, cotton, sheep, <tc.,

much of the trade being transit. The principal imports art

manufactured goods, coal, sugar, coffee, rice, soap, iron. Tht
line of railway between Adrianople and the Egean Sea has

been prejudicial to the transit trade of Gallipoli, and several

attempts have been made to obtain concessions for the con-

struction of a railway that would connect this part with the

Turkish railway system. There is little industry in Gallipoli,

though previous to the war attempts had been made ts

extend and improve the manufacture of silk thread and silk

goods, and some little business was dons in the construction

of coasting vessels. Steamers to and from Constantinople

Call regularly at Gallipoli Widely different estimates

have been given of the population of the town : it is

probably somewhere about 25,000 or 30,000.

GALLIPOLI, an important seaport town of Italy, in the

province of Lecce, and about 25 miles N.E. of the city of

that name, beautifully situated on a rocky islet on the east

shore of the Gulf of 'Taranto, and connected by a long stone

bridge of twelve arches with the suburb of Lizza on the

mainland. The town is well built and fortified, and has a

castle erected by Charles I. of Anjou, a large cathedral, a

gymnasium, and an episcopal seminary. It is chiefly i\oted

for Its extensive cisterns cut in the solid rock for containing

the olive oil collected from all parts of Puglia; but it has be-

sides a productive tunny fishery, and manufactures muslins,

cotton stockings, and woollen goods. The harbour has bees

improved since 1855 by a new mole, but the entrance is stilJ
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somewhat dangerous. In 1873 there entered 350 vessels

with a total tonnage of 66,652 tons, 281 being Italian and

29 British. The principal exports are oil (of which 9628 tons

vrere shipped in 1875), wine, oats, and cotton seed; and the

imports, &s\\ from Norway, manufactured goods fromFrance,

petroleum from the United States, staves from Austria,

and wheat and barley from Greece and Turkey. The popu-

lation of the town in 1871 yvas 7578, and of the commune
9951. Gallipoli preserves the name and almost certainly

occupies the site of the ancient Callipolis, the " Beautiful

City," founded, according to Diouysius, by a Spartan named
Leucippus and a number of the citizens of Tarentum.

GALLIUM, so called in honour of France (Gallia),

fcymbol Ga, atomic weight 69'9, a metal discovered, August

27, 1875, by M. Lecoq de Boisbaudran, in the spectroscopic

examination of zinc-blende from Pierrefitte in the valley of

Argeles, Hautes Pyr^niSes, and since found to exist in blende

from several other localities, notably in that of the mines

of Liidrich and Apfel at Bensberg, on the Khine, which

contains nearly 16 milligrammes per kilogramme. Its

density and approximate atomic weight, and other of its

characters, were predicted by Mendeljeflf, in accordance with

his law that the properties of the elementary bodies, as also

the constitution and properties of their combinations, are

periodic functions of their atomic weights (see article

Chemistey, vol. V. p. 543, col. 2). Gallium may be pre-

pared by a process the chief features of which are the treat-

ment of the ore, which contains the metal in only very

minute quantity, with zinc; the removal, from a hydro-

chloric acid solution of the gelatinous precipitate thereby

produced, of various foreign metals by means of Iiydrogen

sulphide ; the fractionation of the residual liquid with

sodium carbonate, gallium being thrown down before zinc

by that reagent ; the formation of a sulphate from the re-

Bultant precipitate ; and, lastly, the electrolysis of a potash

solution of the purified oxide obtained therefrom^ the metal

(tppearing on the negative platinum electrode. Solid

gallium is greyish-white, of octahedral crystallization, and
remarkably hard and resistant even at a temperature little

below its melting point, and is but slightly malleable and
flexible, though thin plates of it will bear bending several

times without breaking. It melts when held in the finger?,

its point of fusion being SO'-IS C. (86°-27 Fahr.). The
liquid metal is of a silvery white colour, and adheres to

glass, forming a mirror resembling that of mercury. It

exhibits in a remarkable degree the phenomenon of super-

fusion, but when some degrees below its melting point

crystallizes immediately if a small fragment of the solid

metal attached to a platinum wire be inserted into it. At
24°'5 C. (76°'l Fahr.) the specific gravity of the solid

metal is 5'956, and of the liquid 6'069
; the specific heat

of the former between 12° and 23° C. is 0'079, giving

atomic heat 5'52, and that of the latter between 119° and
106° C. is 0-0802 (Berthelot, Crnnpt. Bend., Ixxxvi.

786-7). At a red heat in air gallium is not perceptibly

volatilized. It is little affected by cold nitric acid, but

dissolves readily in hydrochloric acid ; with potash solution

it liberates hydrogen. It furnishes a deliquescent and very

soluble chloride, GaClj or GaoClg, a corresponding bromide

and iodide, and an ammonio-gallic alum. Its oxide is more
soluble in ammonia than is alumina. In basicity it holds

a place intermediate between aluminium and indium. It

is precipitated by alkaline carbonates and barium carbonate,

but not by hydrogen sulphide and ammonium sulphide in

tiie absence of zinc. Gallium affords two brUliant lineS in

the violet part of the spectrum.
See L. de Boisbaudran, in Cliemical News, 1877, i pp. 148, 157,

167; also L. de Boisbaudran and E. Jungfleisch, Cmnpt.' Rend.,

Ixxxvi., pp. 475-478 and 577-579, and Journ. Pharni. Chim., ser.

4, xxvii. pp. 338-340—quoted in Phil. Mag., 1878, p. 319, and
Jouns. Chem. Soc, "Abstracts," 1878, pp. 556 and 837.

GALLOWAY, Thomas (1796-1851), a Scottish mathe.
matieian, was born at Symington, in the upper ward of

Lanarkshire, 26th February 1796. After receiving such
education as the schools of his own and adjoining parishes

could give, he entered in 1812 the university of Edinburgh)
where he distinguished himself specially iu mathematics.
In 1823 he was appointed one of the teachers of mathe-
matics at the military college of Sandhurst, and on the

death of Sir John Leslie in 1832 he was an unsuccessful

candidate for the vacant chair of natural philosophy in

Edinburgh. In the following year he was appointed
actuary to the Amicable Life Assurance Office, the oldest

institution of that kind in London, and in this situation he

remained till his death, November 1, 1851. Galloway waa
a voluminous though,, for the most part, an anonymous
writer, and took a leading part in the proceedings of the

principal scientific societies of London. He contributed

largely to the seventh edition of the Encydopoedia Britan-

nica, and also wrote several scientific papers for the

Ediahitrgli and Foreign Quarterly Reviews. His Encyclo-

pcedi-a article " Probability " was published separately.

GALLS. In animals galls occur mostly on or under the

skill of living mammals and birds, and are produced by

Acaridea, and by dipterous insects of the genus QHstrus.

Signor Moriggiai has described and figured a homy excres-

cence, nearly 8 inches in length, from the back of the human
hand, which was caused by Acarus domesiictis. What are

commonly known as galls are vegetable deformities -or

excrescences, due to parenchymatous hypertrophy, and,

according to the definition of Lacaze-Duthiers, comprise
" all abnormal vegetable productions developed on plants by

the action of animals, more particularly by insects, what-

ever may be their form, bulk, or situation." For the larvse

of their makers the galls provide shelter and sustenance.

The exciting cause of the hjrpertrophy, in the case of the

typical galls, appears to be a minute quantity of some

irritating fluid, or virus, secreted by the female insect, and

deposited with her egg in the puncture made by her ovi-

positor in the cortical or foliaceous parts of plants. This

virus causes the rapid enlargement and subdivision of the

cells afi"ected by it, so as to form the tissues of the galL

Oval or larval irritation also, without doubt,-^lays an im-

portant part in the formation of many galls.
_
Though, as

Lacaze-Duthiers remarks, a certain relation is necessary

between the "stimulus" and the "supporter of the stim-

ulus," as evidenced by the limitation in the majority of

cases of each species of gall-insect to some one vegetable

structure, still it must be the quality of the irritant of the

tisues, rather than the specific peculiarities or the part of

the plant afi'ected, that principally determines the nature of

the gall. Thus the characteristics of the currant-gall of

Spathegaster haccarum, L., which occurs alike on the leaves

and on the flower-stalks of the oa^, are obviously due-ft> the

act of oviposition, and not to ths^ functions of the parts

producing it ; the bright red galls x)f the saw-fly Nematvs

gallicda are found on four different species of willow, Saltx

fragilis, S. alba, S. cdprea, and <S^. cinei-ea f and the galls of

a Cynipid, Biorhiza aptera, usually develQped.on the rootlets

of the oak, have been procured also from_the deodar.'

Often the gall bears no visible resemblance to the struc-

tures out of which it is developed ; commonly, however,

outside the larval chamber, or gall proper, and giving to the

gall its distinctive form, are to be detected certam more or

less modified special organs of the plant. The gall of

Cecidomyia strobilina, formed from willow-buds, is mainly

a rosette of leaves the stalks of which have had their growth

arrested. The small, smooth, seed-shaped gall of the

» Quoted in Zoological Record, iv., 1867, P- 1^2.

» P. Cameron, Scottish Naturalist, ii. pp. ll-lo»

8 Entomologist, vii. p. 47.
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American Cynips seminator, Harris, according to Mr W. _F.

Bassett,! is the petiole, and its terminal tuft of woolly hairs

the enormously developed pubescence of the young oak-leaf.

The moss-like covering of the "bedeguars" of the wild rose,

the galls of a Cynipid, Bhodites rosce, represents leaves which

have been developed with scarcely any parenchyma between

their fibro-vascular bundles ; and the " artichoke-galls " or

" oak-strobile," produced by Aphilothrix gemmm, L., which

insect arrests the development of the acorn, consists of a

cupule to which more or less modified leaf-scales are attached,

with a peduncular, oviform, inner galL^ Mr E. Newman
held the view that many oak-galls are pseudobalani, or false

acorns :
" to produce an acorn has been the intention of the

oak, but the gall-fly has frustrated the attempt." Their

formation from buds which normally would have yielded

leaves and shoots is explained by Parfitt as the outcome of

an eflfort at fructification induced by oviposition, such as

has been found to result in several plants from injury by

insect-agency or otherwise.' Galls vary remarkably in size

and shape according to the species of their makers. The
polythalamous gall of Aphilothrix radicis, found on the

roots of old oak-trees, may attain the size of a man's fist

;

the gaUs of another Cynipid, Andricus occultus, Tschek,*

which occurs on the male flowers of Quercus sessilijf.ora, is

2 millimetres, or barely a line, in length. Many galls are

brightly coloured, as, for instance, the oak-leaf hairy galls

of Spathegaster tricolor, which are of a crimson hue, more
or less diffused^according to exposure to light. The variety

of forms of galls is very great. Some are like urns or cups,"

others lenticular. The "knoppern" galls of Cynipspolycera,

Gir., are cones having the broad, slightly convex, upper

surface surrounded with a toothed ridge. Of the Ceylonese

galls " some are as symmetrical as a composite flower when
in bud, others smooth and spherical like a berry ; some
protected by long spines, others clothed with yeUow wool

formed of long cellular hairs, others with regularly tufted

hairs."'' The characters of galls are constant, and as a rule

exceedingly diagnostic, even when, as in the case of ten

diflferent gall-gnats of an American willow, Salix kumilis,

it is difiicult or impossible to tell the full-grown insects that

produce them from one another. In degree of complexity

of internal structure galls differ considerably. Some are

monothalamous, and contain but one larva of the gall-maker,

whilst others are many-celled, and numerously inhabited.

The largest class are the unilocular, or simple, external

galls, divided by Lacaze-Duthiers into those with and those

without a superficial protective layer or rind, and composed
of hard, or spongy, or cellular tissue. In a common gall-nut

that authority distinguished seven constituent portions :

—

an epidermis ; a subdermic cellular tissue ; a spongy and a
hard layer, composing the parenchyma proper; vessels

which, without forming a complete investment, underlie the

parenchyma ; a hard protective layer ; and lastly, within

that, an alimentary central mass inhabited by the growing
larva.*

Galls are formed by insects of several orders. Among
the Hymenoptera are the gall-wasps {Cynips and its allies),

which infect the various species of oai. They are small
insects, having straight antennae, and a compressed, usually

very short abdomen, with the second, or second and third

segments greatly developed, and the rest imbricated, and
concealing the partially coiled ovipositor. The transforma-

' ' See vu Proc. Entom. Soc. of London for the year 1873, p. rvi.
• Se« A. Miiller, Gardeners Chronicle, 1871, pp. 1162 and 1618 ;

ind E. A. Fitch, Entomologist, xi. p. 129.
• Entomologist, vi. pp. 275-8, 339-40.
• Verhandl. d. zoolog.-bot. Oes. in Wien, rri. p. 799.
• Darwin, Variations of Animals and Plants under Dom^siicaiion,

li. p. 282.
• " RecherchM pour servir k I'Histoire des Galles," Ann. dea Sci.

tfat. , ziz. pp. 293 sgq.

tions from the larval state are completed within the gall,

out of which the imago, or perfect insect, tunnels its way,—
usually in autumn, though sometimes, as has been observed
of some individuals of Cynips Kollari, after hibernation.

The phenomena of development in Cynips and associated genera
present many features of interest. Not'lewer than 12,000 living
specimens of C. Kollari, Gir. (C lignicola. Hart.), from Devonshire
galls, were examined by the late Mr Frederick Smith,' of the British
Museum, and proved to be all females, as also were the flies obtained
in two successive years from some of these by breeding on isolated

oak trees in the neighbourhood of London. The same observer
detected among about 1200 flies of the gregarious species Aphilothrix
{Cynips) radicis not a single male. In many thousands of Cynipida,
representing 28 species, Hartig failed to discover any male. Von
Schlectendal, on the other hand, between 24th April and 1st May
1871, from three galls of Ehodites rosw, L. , obtained in the pre-

vious year, bred only 2 females and 32 males. These males were of

the normal coloration and shape ; but some which appeared in the
latter part of May, when the females were in larger numerical pro-

portion, were varieties of three kinds, partly resembling the females

in coloration.' AValsh' ascertained with respect to the galls of the

American Black Oak, that their growth commences in May, and is

completed in a few weeks, and that near the middle of June about
a fourth of them yield both male and female fully developed gall-

flies of the species Cynips spongifica, Osten-Sacken. In the re-

mainder of the galls the larvae do not attain their pupal condition

till more than two months later, and the flies they produce, which
appear about October, are all females. This autumnal brood has

been experimentally ascertained to cause the generation of oak-

apples in the following spring on trees not previously infected. Mr
W! F. Bassett'" considers that most, if not all, species of Cynips
are double-brooded, and that one of the two broods consists of

females only. "There .are," he remarks, " so many one-gendered

species, that we may reasonably suppose each to be the progenitor

of the equally numerous double-gendered species, whose relation-

ships have not yet been observed.

'

Among the commoner of the galls of the Cynipidce are

the "oak-apple" or "oak-sponge" of Andricus terminalis.

Fab.; the "currant" or "berry galls" of Spathegaster

haccarum, L., above mentioned ; and the " oak-spangles

"

of Neuroterus lenticularis,^^ Oliv., generally reputed to be

fungoid growths, until the discovery of their true nature by
Mr Frederick Smith -p and the succulent " cherry-galls " of

Dryophanta Scutellaria, Oliv. The "marble" or "Devon-
shire woody galls " of oak-buds, which often destroy the

leading shoots of young trees, are produced by Cynips

Eollari,'^'^ already alluded to. They were first introduced

into Devonshire about the year 1847, had become common
near Birminsham by 1866, and two or three years later

were observed in several parts of Scotland. ^^ They contain

about 17 per cent, of tannin.^^ Qn account of their regular

form they have been used, threaded on wire, for making

ornamental baskets. The large purplish Mecca or Bussorah

galls, 1' produced on a species of oak by Cynips insana,

Westw., have been regarded by many writers as the Dead
Sea fruit, mad-apples {mala insana), or apples of Sodom
(poma sodomitica), alluded to by Josephus and others,

which, however, are stated by E. Kobinson {Bihl. Besearches

m Palestine, vol. i. pp. 522-4, 3d ed., 1867) to be the

singular fruit called by the Arabs 'Osher, produced by the

Asclepias gigantea or proeera of botanists. What in Cali-

fornia are known as "flea seeds" are oak-galls made by a

' Zoologist, -nx., 1861, pp. 7330-3.
^ Jahresber, des Vereinsf. Naturk. zu Zwickau, 1871, p.
' American Entomologist, i. , 1868, p. 103.
" Proc. Entom. Soc. of London f<yr the year 1873, p. XV.

" According toDr Adler, alternation of generations takes place be-

tween N. lenticularis and Spathegaster baccarum (see E. A. Ormerod,

Entomologist, si. p. 34).
" See Westwood, Introd. to the Mod. Classif. of Insects, ii, 1840,

p. 130.
" For figures and descriptions of insect and gall, see Entomologist

iv. p. 17 ; vii. p. 241 ; ix. p. 63 ; xi. p. 131.
" Scottish Naturalist, i., 1871, p. 116, &c.
" Yinen, Journ. de Pharm. et de Chim., xxx., 1856, p. 290 ;

"English Ink-Galls," Pharm. Journ., 2d ser., iv. p. 620.
" See Pereira, Materia Medica, vol. ii. pt. i. p. 347 ; Pharm.

Jmim. ,1st ser., vol. viii. pp. 422-4.
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species of Cynips ; in August they become detaclied from

the leaves that bear them, and are caused to jump by the

spasmodic movements of the grub within the thin-walled

gall-cavity.i

Fw. 1.—a, Aleppo "blue" gall; *, ditto in eectlon, BtaovinK central cavity for

grub; f, Aleppo "white" gall, perforated by insect; d, tbe same ua eectiOQ

(natural size).

Common gall-nuts, nut-galls, or oat-galls, the Aleppo, Turkey,
«• Levant galls of commerce (German, Galldpfcl, Lcvantische

Oalkn; French, Noix de Galle), are proiuced on Qucrcus in-

fectoria, a variety of Q. ZusUanica, Webb, by Cynips (Diplolepi^,

Latr.) tinctoria, L., or G. gallce tinctorice, Oliv. Aleppo galls

(gallm halepenscs) are brittle, hard, spherical bodies, %- J-inch in

diameter, ridged and warty on the upper half, and light brown

to dark greyish-yellow within. What are termed " blue,
"

black," or "green" galls contain the insect; the inferior "white"
galls, which are lighter coloured, and not so compact, heavy, or

astringent, are gathered after its escape (see fig. 1). Less valued

tu'e the galls of Tripoli (Taraplus or Tarabulus, whence the name
"Tarablous galls"). The most asteemed Syrian galls, according

to Peroira, are those of Mosul on the Tigris. Other_ varieties

of nut-galls, besides the above mentioned, are employedrin Europe

for various purposes. Commercial gall-nuts have yielded on
analysis from 26 (H. Davy) to 77 (Buchner) per cent, of tannin

(see Vinen, loe. cil.), with gallio and ellagic acids, ligneous fibre,

water, aud minute quantities of proteids, chlorophyll, resin, fr«e

sugar, and, in the cells around the inner shelly chamber, calcium

oxalate. Oak-galls are mentioned by Theophrastus, Dioscorides

(L 146), and other ancient writers, including Pliny {Nat. Hist.^

xvi.- 9, 10 ; xxiv. 5), according to whom they may be produ'"",d

"in a single night." Their insect origin appears to have oeen

entirely unsuspected until within comparatively recent times,

though Pliny, indeed, makes the observation that a kind of gnat is

produced lu certain excrescences on oak leaves. Bacon describes

oak-apples as " an exudation of plants joined with putrefactio-^

Pomet^ thought that gall-nnts were the fruit of the oak, p a a

similar opinion obtains among the modem Chinese, who apply to

them the term Mu-shih-tszi:, or " fruits for the foodless."^ Hippo-
crates administered gall-nuts for their astringent properties, and
Pliny (Nat. Hist., xxiv. 5) recommends them as a remedy in

affections of the gums and uvula, ulcerations of the mouth, and
some dozen more complainta The drug has been used in the

treatment of intermittent fevers,* but appears to be adapted only

for their mildest phases.'' In India it is given also in chronic
diarrhoea, dysentery, gonorrhoea, and several other diseases.* In
British pharmacy gall-nuts are used in the preparation of the two
astringent ointments ungtientum gallce and ungucntum gallce cum
opio, and of the tinclura gallon, and also as a source of tannin and
of gallic acid {q.v. ). They have from very early times been resorted

to as a means of staining the hair of a dark colour, and they are the
base of the tattooing dye of the Somali women,' On the Continent
they are employed in tanning. With respect to the technical appli-

cation of gall-nuts, see fmther Blasting, vol. iii. p. 808, Dyeing,
vol. vii. p. 579, and Ink. In consequence of the increased consump-
tion in dyeing of sumach, myrobalans, and new chemical sub-

> See R. H. Stretch and C. D. Gibbe^ Proc. Califcn-nia Acad.
Nai. Sciences, iv. pp. 265 and 266.

' A Complete Eistory ofDrugs (translation), p. 169, Lond., 1748.
' P. Porter Smith, Contrib. towards the Mat.Medica . . , of China,

p. 100, 1871. * Cullen, Mat. Med., ii. p. 46, 1789.
' B. J. Waring, Pharm. of India, p. 463, 1868.
* B. J. Waring, Jicmarks on . . . Bazaar Medicines . . . of India,

Lend., 3d ed., 1875.
' R- P. Burton. First Footsteps in E. Africa, p. 178, 1856.

stances, the British itjiportallons of gall-nuts have on the whole
declined considerably.

The quantities and values of galls imported into the United
Kingdom in 1877 were as follows ;—From Germany, 1963 cwts.,

£7759 ; Turkey, 6420 cwts., £20,712 ; Egypt,1702 cwts., £6244;
Cliina, 11,748 cwts., £32,715; British India (Bombay and Scinde),

2131 cwts., £2230; other countries, 2411 cwts., £7176; total,

26,425 cwts., of the value of £76,834, against 26.884 cwts., value

£64,704, in 1876.

The gall-making Hymenoptera include, besides the Cyni-,

pidce proper, certain species of the genus Eurytoma \ho-
soma, Walsh) and family Chalcididce, e.g., E. hordei, the

"joint-worm" of the United States, which produces galls

on the stalks of wheat ;^ also various members of the

family Tenthredinidce, or saw-fliBS. The larvae of the latter

usually vacate theirigalls to spin their cocoons in the earth,

or, as in the case^of Athalia ahdominalis, Klg., of the

clematis, may emerge from their shelter to feed for some
days on the leaves of the gull-bearing plant.

The dipterous gall-formers include the gall-midges, or

gall-gnats (Ceciclomyidce), minute slender-bodied insects,

with bodies usually covered with long hairs, and the wings

folded over the back. Some of them build cocoons within

their galls, others descend to the ground to become pupse.

The true willow-galls are the work cither of these or of, saw-

flies. Their galls are to be met with on a great variety of

plants of widely distinct genera, e.ff., the ash, maple, horn-

beam, oak,^ grape-vinCj^" alder, gooseberry, blackberry, pine,

juniper, thistle, fennel, mcadowsweetj^^ common cabbage,

and cereals. In the northern United States, ia May,
" legions of these delicate minute flies fill the air at twilight,

hovering over wheat-fields and shrubbery. A strong north-

west wind, at such times, is of incalculable value to the

farmer." '2 Other gall-making dipterous flies are members

of the family Trypelidcv, which disfigure the seed-heads of

plants, and of the family Mycetophilidoe, such as the species

Sciara iilicola,^^ Low, the cause of the oblong or rounded

green and red galls of theyoung shoots and lea'fes of the lime.

Galls are formed also by hemipterous and homopterous

insects of the families Tingidce, Fsyllidce, Coccidcg, and

Aphidae. Coccus pinicoiiicis causes the growth of patches

of white fl'icculent and downy matter on the smooth bark

of young trees of the white pine in America.^* The galls

of examples of the last family are common objects on lime-

leaves, and on the petioles of the poplar. An American

Aphid of the genus Pemphigus produces black, ragged,

bathery, and cup-shaped excrescences on the young

branches of the hickory.

fhe Chinese galls of commerce (
Woo-pci-tsze) are stated to b«

produced by Aphis Chincnsis, Bell, on Hhus scmialala, Mnrr. (B.

Bucki-amcla, Eoxb.), an Anacardiaceous tree indigenous to N.

India, China, and Japan. They are hollow, brittle, irregularly

pyrifomi, tuberculated or branched vesicles, with thin walls, covered

externally with a grey down, and internally with a white chalk-like

matter, and insect-remains (see fig. 2). The escape of the insect

takes place on the spontaneous bursting of the walls of the vesicle,

probably when, after viviparous (thelytokous) reproduction for

several generations, male winged insects are developed. The galls

8 A. S. Packard, Jan., Guide to the Study of Insects,^. 205, Salem,

» On the Cecidomyids of ^rcus Cerris, see Fitch, Entomologist,

' " See,' on Cecidomyia oenephila. Von Haimhoffen, Verkandl. d.

zoolog.-bot.Ges. in Wien, XXV., 801-10.
" See Entomologist's Month. Mag., iv., 1868, p. 233; and fci

figure and description, Entomologist, x\. p. 13.

12 A S Packard, jun.. Our Common Insects, p. 203, balem, U.b.,

1873.
'

On the Hessian fly, Cecidomyia destructor. Say, the May brood

of which produces swellings immediately above the jomts of barley

attackdl by it, see Asa Fitch, The Hessian Fly, Albany, 1847, re-

printed from Trans. New York State Agric. Sac., vol. vi._

3 J. yimnem, Beitragzueiner M<mographie der Sciannen. p. ll>»,

Vienna, 1867. ... , ,

" Asa Fitch, First and Second Rep. on the Nqxious . Jntectt

of the Slate of New Vork, p. 167, Albany, 1856.
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Kte gathered before the frosts set in, and are exposed to steam to kill

the insects.*

Chinese galls examined by Viedt° yielded 72 per cent, of tannin,

and less mucilage than Aleppo galls. Several other varieties of

gaUs are produced by Aphides on species of Pistacia.

M. J. Lichtenstein has established the fact that from the egg of

the Aphis of Pistachio galls, Anophura Icntisci, is hatched an

apterous insect (the gall-foundei), which gives birth to young

Aphides (emigrants), and that these, having acquired wings, fly

to the roots of certain grasses (Bromus st(riKs and Bordeum vulgarc),

nd by budding underground give rise to Eeyeral generations of

Fia 2.—o, Chinese gan (half natural size) ; b, ditto, brokea, showing thln-waHed

cavity ; c, Japanese gall (natui'al size).

apterous insects, whence finally comes a winged brood (the pupi-

fera). These last issuing from the ground fly to the Pistachio, and

on it deposit their pupte. From the pupse, again, are developed

sexual individuals, the females of which lay fecundated eggs pro-

ductive of gall-founders, thus recommencing the biological cycle (see

Cmipl. Rend., Nov. 18, 1878, p. 782, quoted in^nre. andMag. Mat.

Hist., 1879, p. 174).

Of other insects which have been recognized as gall-

makers there are, among the Coleoptera, certain Curculionids

(gall-weevils), and species of the exotic. Sagridce and

Lamiadw, and an American beetle, Saperda i?ibrnata

(Geramhycidce), wliich forms the pseudo-galls of Salix

longifolid and Popidvs angulata, or Cottonwood. Among
the Lepidoptera are gall-forming species belonging to the

Tineidoe, Ji!geriidce, Tmirkidw, and Plerophoridw. The

larva of a New Zealand moth, Morova suhfasciula, Walk.

{Cacoeciagallicolens), of the family Drepanulidm, causes the

stem of a creeping plant, on the pith of which it apparently

subsists, to swell up into a fusiform gall.^

Mite-galls, or acarocecidia, are abnormal growths of the

leaves of plants, produced by microscopic Acaridea of the

genus Phytoptus (gall-mites), and consist of little tufts of

hairs, or of thickened portions of the leaves, usually most

liypertrophied on the upper surface, so that the lower is

drawn up into the interior, producing a bursifonn cavity.

Mite-galls occur onthe sycamore, pear, plum, ash, alder, vine,

mulberry, and many other plants ; and formerly, e.g., the

gall known as Erineum quercinmi, on the leaves of Querciis

Cerris, were taken for cryptogamic structures. The lime-leaf

"nail-galls" of Phytoptus tiliae closely resemble the "trumpet-

galls" formed on American vines by a species of Cecidomyia.^

Certain minute Nematoid worms, as Angidllula scandeiis,

which infests the ears of wheat, also give rise to galls.

Besides the larva of the gall-maker, or the householder,

galls usually contain inquilines or lodgers, the larvse of what

* See E. Doubleday, Pltarm. Journ., 1st ser., vol. vii. p. 310 ;

and Pereira, ib. , vol. iii. p. 377.
* Dingier s Polyt. Journ., ccrv'i. p. 453 ; c/. supra Gallic Acid.

'Forfigare and description mi .Zoology of the Erebus and Terror,

U. pp. 46, 47, 1844-75.
* On the mite-galls and their malters, see F. Low, "Beitriige zur

Naturgcsch. der Gallmilben (Phytoptus, Duj.)," Yerhandl. d. zoolog.-

hot. Ocs. in Wien, xxiv., 1874, pp. 2-16, with plate ; and " Uobsr

Milbengallen (Acarocecidien) der Wiener-Gegcnd," ib., pp. 495-508
;

Andrew Murray, Economic Entomology, Apiera, pp. 331-374, 187G ;

and F. A. W. Thomas, Aellere und neue Beobao/Uungen ilber Phylopto-

Cecidien, Halle. 1877.

are termed guest-flies or cuckoo-flies. Thus the galls o<

Ci/nips and its allies are inhabited by members of other

cym^\dLtoxLig&ae:XS.,a,iSynergiis,Amblynotics,a.'aASynop}t,rtt8;

and the pinc-cone-like gall of Salix strohiloides, as Walsh
haa shown, ^ is made by a large species of Cecidomyia, which
inliabits the heart of the mass, the numerous smaller ceci-

domyidous larvie in its outer part being mere inquilines.

In many instances the lodgers are not of the Same order of

insects as the gall-makers. Some saw-flies, for example, are

inquilinous in the galls of gall-gnats, and some gall-gnats in

the galls of saw-flies. Again, galls may afford harbour to

insects which are not essentially gall-feeders, as in the case

of the Curculio beetle Conotrachelius nenuphar, Hbst, of

which one brood eats the fleshy part of the plum and peach,

and another lives in the " black knot " of the plum-tree, re-

garded by Walsh as probably a true cecidomyidous gaU
The same authority (loc. cit.,Tp. 560) mentions awillow-gaTI

which provides no less than sixteen insects with food and pro-

tection ; these are preyed upon by about eight others, so that

altogether some twenty-four insects, representing eight

orders, are dependent for their existence on what to the com-

mon observer appears to be nothing but " an unmeaning
mass of leaves." Among the numerous insects parasitic on

the inhabitants of galls are hymenopterous flies of the family

Proctotrypidce, and of the family Chalcididce, e.g., Callimome

regius, the larva of which preys on the larvK of both Cynipt

ghitinosa and its lodger Synergus facialis. The oak-apple

often contains the larvae of Braconidee and Jchneumonidce,

which Von Schlechtendal (loc. sup. cit., p. 33) considers to

be parasites not on the owner of the gall, Andricus termin-

alls, but on inquilinous Tortricidce. Birds are to be in-

cluded among the enemies of gall-insects. Oak-galls, for

example, are broken open by the titmouse in order to obtain

the grub within, and the "button-galls" of Neuroterua

iiumismatis, Oliv., are eaten by pheasants.

On galls and their makers and inhabitants see further—J."T. C.

Katzeburg, Die Forst-Inscctcn, Th. iii. pp. 53 sq. , Berlin, 1844 ; T. W.
Harris, Insects injurious to Vegetation, Boston, U.S., 2d ed., 1352;

C. L. Koch, DiePflansenlau^e Aphiden, Nuremberg, 1854 ; T. Hartig,

Die Famiiien der Bhiltioespen und Molztcespen, Berlin, 1860;

Walsh, " On the Insects, Coleopterous, Hymenopterous, and Dip-

iTous mhabiting the Galls of certain species of Willow," Proc.

Eiu. Hoc. Philadciphia, iiL, 1863-4, pp. 643-644, and vi., 1866-7,

pp 223-288 ; T. A. Marshall, " On some British Cynipidse," Mnt.

^Ionlh Mag., iv. pp. 6-8, &c.; H. W. Kidd and Albert Miiller,

" A List of Gall-Bearing British Plants," ib., v. pp. 118 and 216 ;

"
Xj. Mayr, Vio ',>ntldcuropa.isclun Eichcngallen in Wort undBild,

Vi ina, 1870-71, and the translationof that work, with' notes, in the

Entmnologist, vols. vii. sq.; also, by the same author, "Die Ein-

mithlerdermitteleuropiiischenEichengallen," Verlumdl.d. zoolog.-

hot. Ges. in IVien, xxii. pp. 669-726 ; and " Die europiijachen

Torymiden " ib., xxiv. pp. 63-142 (abstracted in Cislula Eniomo-

logica, i., Lond., 1869-76); F: Low, "Beitriige zur Kenntniss der

GaUmuclien," ib., pp. 143-162, and 321-328 ; J. E. von Bergen-

stamm and P. Ldw, "Synopsis Cecidomyidarum," %h., xxvi. pp.

1-104 • Perris, Ann. Soc. Entmn. dc France, 4th ser., vol. x. pp_.

176-1 85 ; R. Osten-Sacken, " On the North American Cecidomyids,

Smithsonian Miscellaneous Collections, voL vi.^ 1867, p. 173;

E L Taschenberf, Entomologie fiXr G&rtner uiul Oartenfrcunam,

Leipsic, 1871 ; J. W. H. Traill, "Scottish GMs," Scottish Natu-

raUst L 1871 pp. 123, &c. ; Albert Miiller, " British Gall Insects,

The Entomologist's Annual for 1872, PP-,1-22; B. Altum, /<>»«<-

zoologie, iii., "Insccten," pp. 250.?., 6erim 1874; 3.li.J^^\^^-

bach. Die Planzen FeirJe aus der Classe der Insccten, SMig., mi,
A d'Arbois de Jubainville and J. Vesque, Les Maladusd.es PlarUes

Cullivies, pp. 98-105, Paris, 1878. <.''• "• ^-l

GALLUPri, Pasquaie (1770-1846), a distingmshed

Italian philosopher, was born on 2d April 1770, at Tropea,

in Calabria, He was of good family, and after completing

his education at the academy of Tropea and the university

of Naples he entered the public service, and was for many

years employed in the office of the administration of finances.

Altogether apart from academic influences he pursued his

favourite studies, and it was not till he had reached the ag

Proc. Entomol Soc. Philadelphia, Iii., 1864, p. 649.
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of sixty, and had become widely known by his writings on
philosophy, that he was called to a chair in the university

of Naples. This chair he held till his death iu November
1846. Galluppi's first work was an essay od analysis and

synthesis {SuW Analisa e sulla Sintesi) published in 1807.

This was followed by the importa,nt Saffc/io filosqfico sulla

critica dclla conoscema, in 6 volumes, published from 1819

to 1832. In the Lettere filosofiche sulle viceiide delta

filosofia relativamente ai principii delle conoscenze humana,
da Cartesio sino a Kant, 1 827, by which, through the trans-

lation into French (by M. Peisse, 1844), he is best known
to foreigners, Galluppi traces his own philosophical de-

velopment from the empiricism of the 18th century writers

through the Kantian criticism to his final speculative view,

one iu many respects resembling the doctrines of the Scotch

school as amended by Hamilton. His systematic work,

Elementi di filosojia (4 vols. 1832), was long used as a text-

book for instruction in the Italian colleges. Of other

writings may be mentioned the Lezioni di logica e di

metafit-i^ (1832-3, 6 vols., 1842); the FUosofia della

Volonta (3 vols., 1832-1842, incomplete); and the Storia

della FUosofia (1842), of which only the first volume was
published. Galluppi, though in many respects Kantian,

can hardly be said to have taken up fully the speculative

significance of the Critique of Pure Reason. He accepts the

Kantian demonstration of the necessary unity of conscious-

ness as the indispensable factor in knowledge, regards our
knowledge of the ego as knowledge of substance, maintains

that in external perception, or, as he puts it, in sensation,

we are directly cognizant of the real thing, and holds that

the esisteuce of the unconditioned is given in knowledge as

the necessary correlate of the conditioned, but rejects en-

tirely the a priori element which is the distinguishing

characteristic of the Kantian doctrine of cognition. All

judgments, according to him, are ultimately identical—

a

relic of the empiricism of CondiUac which is totally irre-

coucilable with the fundamental principles of his philosophy.

On the other hand, Galluppi exaggerates the place and im-

portance of the moral re::son ; with Kant he finds objective

truth in the ideas of desert and duty, and admits that

ethical judgments are a jrriori, without endeavouring to

explain, in accordance with his theoretical views, how such
judgments are at all possible.

A good view of Galluppi's place in Italian philosophy is given in
Ferri, Essai siir VEistoirc de la Phil, en Italic au XIX"'^ Siecle,

vol. i., Paris, 1869. See also V. Botta, in Ueberweg's History of
Phil. (Eng. transl., vol. ii., appendix ii.); Prot Barzeliotti, "Phjlo-
Bophy in Italy," in Mind, October 1878.

GALLUS, C. CoENELnis, a Roman poet, orator, and
politician, was born of humble parents at Fornm Julii

(Fr6jus), in Gaul, about the year 66 e.g. At an early age
he removed to Komo, where he was taught by the same
master as Virgil and Varius. In political life he espoused

the cause of Octavianus, and as a reward for his services

was made prefect of Egypt. His conduct in this position

afterwards brought him into disgrace with Augustus, and
dreading the exposure of his arrogance, extortion, and
cruelty, he put an end to his life by throwing himself on
his sword, in the year 26 B.C. Gallus enjoyed a high

reputation among his contemporaries as a man of intellect.

He associated on terms of equality with Virgil, Ovid,

Varius, Asiuius Pollio, and others, and on account of his

four books of elegies Ovid claimed for him the first place

among the elegiac poets of Rome. His fame sa an orator

was hardly inferior to his renown as a poet ; but as not

a fragment of his composition has descended to our times,

we have no means of judging the worth of his literary

pretensions, and have to content ourselves with the some-
what partial estimate of his personal friends.

See Ch. C. Volker, Commcntatio de C. Galli Vita et Scriptis,

part i.r Bonn, 1840 ; part ii.. Ellwrfeld, 1844,

GALT, JOHN (1779-1839), a Scottish novelist, was bora
at Irvme, in Ayrshire, on May 2, 1779. He. received hii
early education at Irvine and Greenock, and read largely
from one of the public libraries while serving as a clerk ia
a mercantile office. His first eompositions appeared in tha
Greenock Advertiser and the Scots Magazine. In 1804 h?
went to settle in London, where he continued to work at a
poem on the Battle of Largs, which was published anony.
mously. After unsuccessful attempts to succeed in business
Gait left for the Continent, and met Byron and Sir Jobs
Hobhouse at Gibraltar, with whom he had a tour in thj
Mediterranean. He remained abroad for three years, and
then returned to London. His early works are the Life
and Administration of Wolsey, Voyages and Travels, Letters
from the Levant, the Life of Benjamin West, Historical
Pictures, the Wandering Jew, and a volume of dramas;
but he first showed his real power in The Ayrshire Legatees,
which appeared in Blackwood's Magazine in 1820. This
was followed in 1821 by his masterpiece

—

The A/inals of
the Parish ; and, at short intervals, Sir Andrew Wylie, The
Entail, The Steam-Boat, and The Provost were published.
These arc all in his happiest manner, and are unsurpassed
as studies of Scottish character. His next works were
liingan Gilhaize, a story of the Covenanters ; The Spaeivife,
which relates to the times of James I. of Scotknd ; Pothelan,
a novel founded on the reign of Edward IIL; The Omen,
which was favourably criticized by Sir Walter Scott; and
2'he Last of the Lairds, another picture of Scottish life.

In 1826 he visited America for the second time, in con-

nexion with the establishment of the Canada Company—an
undertaking which involved him in great difficulties, and
ultimately proved disastrous to his worldly prospects. Is

is pleasant to remember that, although Gait's connexion
with Canada was unfortuate for himself, his youngest son,

Sir Alexander Gait, has had a distinguished career there,

and was, for some time, finance minister of the colony. In
1827 Gait founded Guelpli in Upper Canada, passing on
his way the township of Gait on the Grand Eiver, named
after him by the Hon. William Dixon. In 1829 he re-

turned to England commercially a ruined man, and devoted
himself with great ardour to literary pursuits, of which
the first fruit was Lawrie Todd—one of his best novels.

Then came Southennan, a tale of Scottish life in the times
of Queen Mary. In 1630 he was apixiinted editor of the

Courier newspaper—a post he soon relinquished. His
untiring industry was seen in the publication, in rapid suc-

cession, of a Life of Byron, Lives of the Players, Bogle
Corbet, Sta/iiley Buxton, The Member, The Radical, Eben.

Ershine, Tlve Stolen Child, his A utcbiography, and a collec-

tion of tales entitled Stories of tlve Study. In 1834 appeared
his Literary Life and Miscellanies, dedicated by permission

to .William IV., who sent the author a present of £200.
As soon as this work was published Gait retired to

Greenock, where he lingered on in bad health till his death

on the 11th of April 1839.

Gait, like almost aU voluminous writers, was exceedingly

unequal. His masterpieces are The Ayrshire Legatees, The
Annals of the Parish, Sir Andrew Wylie, The Entail, The
Provost, and Lawne Todd. The Ayrshire Legatees gives, ,

in the form of a number of exceedingly diverting letters,^

the adventures of the Rev. Dr Pringle and his family in

London. The letters are made the excuse for endless tea-

parties and meetings of kirk session in the rural parish of

Gamock. The Annals of the Parish are told by the Rev.

Micah Balwhidder, Gait's finest character. This work is a

splendid picture of the old-fashioned Scottish pastor and the

life of a country parish ; and, in rich humour, genuine

pathos, and truth to nature, it is unsurpassed even by Scott.

Like his other Scotch novels, it is a fine specimen of the

homely graces of the Scotrish dialect, and pre.'ierves mucb
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Tigorous Doric phraseology fast passing out of use even In

country districts. In this novel Mr Gait used, for the first

time, the term " Utilitarian," which has since become so

intimately associated with the doctrines of John Stuart Mill

and his followers (see Amuils of the Parish, chap, xxxv.,

and a note by Mr Mill in UtUitarianism, chap. iL). In Sir

Andrew Wylie tie hero entered London as a poor lad, but

achieved remarkable success by his shrewd business quali-

ties. The character ia somewhat exaggerated, but exce.s-

sively amusing. The Entail was read thrice by Byron and

Scott, and is the best of Gait's longer novels. Leddy
Grippy is a wonderful creation, and was considered by
Byron equal to any female character in literatura since

Shakespeare's time. The Provost, in which Provost Pawkie

tells his own story, portrays inimitably the jobbery, bicker-

ings, and selfseeking of municipal dignitaries in a quaint

Scottish burgh. In Lawrie Todd Gait, by giving us the

Scot in America, has accomplished a feat which Sir Walter

never attempted. This novel exhibits more variety of style

and a greater love of nature than his other books. The life

of a settler is depicted with unerring pencil, and with an

enthusiasm and imaginative power much more poetical than

any of the author's professed poems.

Gait's humour is broader and more contagious than

Scott's ; and his pictures of the sleepy life of old Scottish

towns are unrivalled in literature. He is generally called

an imitator of Scott; but the Annals of the Parish existed

in MS. before Waverley was published. As Gait is pre-

eminently an illustrator of west-country Scottish life, his

range may be said to be narrower than Scott's ; but within

it he is supreme. . It would be difficult to overrate the im-

mense services which Gait has rendered alik« to the history

of the manners and to the history of the language of the

Scottish people.

For further information about Gait, see his A xitohiograpky ; The
Literary Life of John Gait ; aud a biographical memoir by his

friend the late Dr Aloir of Musselburgh, prefixed to The Annals of

the Parish. (T. GI.)

GALOIS, EvAEiSTE (1811-1832), an eminently original

and profound French mathematician, born 2Gth October

1811, killed in a duel May 1832. A necrological notice

•by his friend M. Auguste Chevalier appeared in the Revue

Encyclopedique, September 1832, p. 744 ; and his collected

works are published, Lionville, t. xi. (1846), pp. 381-444,
about fifty of these pages being occupied by researches on

the resolubility of algebraic equations by radicals. But
these researches, crowning as it were the previous labours

of Lagrange, Gauss, and Abel, have in a signpl manner
advanced the theory, and it. is not too much to say that they

are the foundation of all that has since been done, or is

doing, in the subject. The fundamental notion consists in

the establishment of a group of permutations of the roots of

an equation, such that every function of the roots inyariable

by the substitutions of the group is rationally known, and
reciprocally that every rationally determinable function of

the roots is invariable by the substitutions of the groups
;

some further explanation of the theorem, and in connexion

with it an explanation of the notion of an adjoint radical,

is given under Equation, No. 32. As part of the theory

(but the investigation has a very high independent value

as regards the Theory of Numbers, to whicli it properly

beloDgs), Galois introduces the notion of the imaginary
roots of an irreducible congruence of a degree superior to

unity ; i.e., such a congruence, F(a;) ^ (mod. a prime
number p), has no integer root ; but what is done is to

introduce a quantity i subjected to the condition of verify-

ing the congruence in question, 'E{i)=l (mod. p), which
quantity t is an imaginary of an entirely new kind, occupy-

ing in the theory of numbers a position analogous to that

of - si —X'vQ. elgabra.

GALUPPI, Baldassaeee (1706-1785), a musical coa»

poser, was born in 1 706, in the island of Burano, near Venice.
His father, a barber by profession, was a musical amateur,
and prepared his son for the music school of Venice called

Conservatorio degl' Incurabili, where the great Lotti became
his master. His first opera, written at the age of sixteen,

was a failure ; but his comic opera named Dorinda, produced
seven years later, was a great success, and laid the founda-
tion of the youthful composer's fame. He was a prolific

writer, and no less than seventy of his operas are enumer-
ated, none of which, however, have kept the stage. Some
of these were v/ritten for London, where Galuppi resided

between 1741 and 1744, but his masterpiece in tragic opera
was produced at St Petersburg in 1766. The composer
had been induced by liberal ofi'ers to accept a position as

imperial conductor of music, and to leave his native country

for Russia, where he lived in high honour at the court of

the czar, and is said to have in return done much for the

progress of his art in Russia by introducing amongst other

things Italian church-music. In 1768 he left Russia, and
resumed his position as organist of the cathedral of St Mark
at Venice, to which he had been appointed in 1762, and
which had been kept open for him during his absence. He
died in 1785, and left 50,000 lire to the poor of Venice.

His best comic opera bears the title iZ mondo delta lurta.

The libraries of Dresden and Vienna preserve several of his

operas in MS. At Vienna also some of his works of sacred

music may be found. Others are in Paris and Rome.
GALVANI, LuiGi (1737-1798), an eminent Italian

physiologist, after whom galvanism received its name, was
born at Bologna; September 9, 1737. It was his wish in

early life to enter the church, but by his parents he was

educated for a n'.edical career. At the university of Bologna,

in which city he practised, he was in 1762 appointed public

lecturer in anatomy, and soon gained repute as a skilled

though not eloquent teacher, and, chiefly from his researches

on the organs of hearing and genito-urinary tract of birds,

as a comparative anatomist. His celebrated theory of

animal electricity he enunciated in a treatise, " De viribus

electricitatis in motu musculari commentarius," published in

the 8th volume of the memoirs of the Institute of Sciences

at Bologuain 1791, and separately at Modenain the follow-

ing year, and elsewhere subsequently. The statement has

frequently been repeated that, in 1766, Galvanihad skinned

some frogs to make broth for his wife, who was in delicate

health ; that the leg of one of these, on being accidentally

touched by a scalpel which had lain near an electrical

machine, was thrown into violent convulsions ; and that it

was thus that his attention was first directed to the relations

of animal functions to electricity. From documents in the

possession of the Institute of Bologna, however, it appears

that twenty years previous to the publication of his Com-

mentary Galvani was already engaged in'investi^tions as

to the action of electricity upottsthe muscles of frogs. The

observation that the suspension of certain of these animals

on ^u iron railiag by copper hooks caused twitching in the

muscles of their legs led him to the invention of his metallic

arc, the first experiment with which is, described in the third

part of the Commentary, wherein it is registered Septembei

20, 1786. The arc he constructed of two different metals,

which, placed in contact the one with a Pierve and the other

with a muscle of a frog, caused contraction of the latter.

"In Galvani's view the motions of the muscle were the result

of the union, by means of the metallic arc, of its exterior

or negative electrical charge with positive electricity which

proceeded along the nerve from its inner substance. Volta,

on the other band, attributed them solely to the effect of

electricity having its source in the junction of the two dis-

similar metals of the arc, and regarded the nerve and mnsole

simply as conductors. Galvani in one of his memoirs
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•ecorded the observation that rausculdr contractions may be

caused in a prepared frog merely by bending back the legs

and bringing them into contact with the lumbar nerves, as

also when a nerve is touched at two diiFerent points with a

morsel of muscle taken from a living frog, phenomena not

satisfactorily explicable on the theories of Vx)lta ; but after

the death of the Bologna professor very little was heard of

animal electricity till, in 1827, the study of the^ubject was

resumed by Nobili. On Galvani's refusal, from religious

ecruples, to take the oath of allegiance .to the Cisalpine re-

public on its establishment, he was removed from his pro-

fessorship. Deprived thus of the means of livelihood, he

retired to the house of his brother Giacomo, where he soon

fell into a feverish decline. The republican Government,

io consideration of his great scientific fame, eventually, but

too late, determined to reinstate him in his chair at the

university of Bologna. He died December 4, 1798. A
quarto edition of his works was published at Bologna in

1841-42, by the Academy of Sciences of the Institute of

that city, under the title Ojjere ediie ed inedite delprofeisore

Luigi Galvani.

See Volta, "An Account of some Discoveries made by Mr Gal-

vani, of Bologna," in Phil. Trans., 1793, pp. 10-44 ; J. L. Alibert,

Elogis) Storico di Luigi Oalvani, Tradiaione dal FraiKcse, Bolog.,

1802, fol. ; Arago, in "Alexandre Volta," CEuvres Computes, ed.

Barral, t. i. p. 242, 1854 ; and H. II. Noad, Sfamutl of Electricity,

fhap. X.; also Eleotricitv, vol. viii. p. 9, col. 1, and. Volta.

GALVANISM. See Electricity and Physiology.

GALVANOMETER, an instrument used for indicating or

measuring currents of electricity, wherein advantage is taken

of the force exerted by such currents on movable magnets

in their neighbourhood.'} When a galvanometer is used

for indicating merely, without measuring, it is sometimes

called a galvanoscope. If we consider only such instruments

as have come into actual use, this definition is strict enough
for practical purposes. If we were to consider all the

instruments that have been or might be made, some would
come under the definition whose resemblance to the modern
galvanometer would not at first sight be apparent. Such,

for instance, is the electromagnetic balance of Becquerel,-

which consists of two bar magnets hung from the scale pans

)f a delicate balance each in the axis of a cylindrical bobbin

)f wire—one being over, the other under its corresponding

bobbin (see fig. 1). The north poles of both magnets hang

Fig. 1.

downwards, and the current to be measured is sent round
the bobbin, so that each of the majgnets is repelled.
Weights are put into the left-hand .scale until equilibrium
in the origioal position is restored. The weight thus added
is proportional to the current strength, so long as the
induced magnetism of the magnets can be neglected. This
instrument has fallen into disuse.

In a complete galvanometer of moaern construction the
following parts may occur :—(1) the coil or multiplier, (2)

' For anotlier definition see the article Electrometer.
' For a brief history of the construction of galvanometric apparatus

«e art Kiectricity, vol. viii. p. 13.

10—4

the needle or movable magnet or magnets, (3) the astatizing

apparatus, (4) the deflecting or adjusting magnet, (5)' the
graduation or reading apparatus, (6) the dampiug apparatus,

(7) accompanying the galvanometer, as a piece of auxiliary

apparatus, we may also have a box of shunts. It would bs
easy to make a more minute enumeration of parts, but the

above wiU serve our present purpose. On the other hand,
it is not always that each of the above organs is represented
separately ; some may be wanting in certain cases, and the
functions of two or more may be combined.

1. The multiplier or coil consists of a ring-shaped

channel of elliptical, rectangular, or circular shape—usually

the last, the cross section being in general rectangular.

Into this is wound, as closely and regularly as possible, a
quantity of silk-covered wire. The material chosen for the

wire is usually copper, which should be as soft as possible

in order to secure high conductivity. White silk is preferred

for the insulating covering, on account of its freedom from
iron, though this is for most purposes a needless refinement.

Great care should be taken that the wire is dry when it is

wound. It is usual, in order to secure and render perman-

ent the insulation, to steep the whole coil in melted paraffin

;

after this has been done, there is little risk of loss of insula-

tion, provided the layers have been carefully tested during

the winding. The idea of the multiplier in sensitive

galvanometers is to bring the greatest -number of coils of

wire within the least possible distances of the magnet. It

is evident, therefore, that the insulating covering should be

as thin as is consistent- with good insulation; this considera-

tion assumes great importance when coils of very fine wire

have to be wound. After the wire has reached a certain

fineness the proportion of space occupied by insulating

matter is so great that further reduction of the section of

the wire simply increases the resistance without enabling

us to pack more turns into the same space. In general the

section of the wire ought to be chosen with reference to the

lose which the galvanometer is intended to serve. The
following ideal case will enable the reader to comprehend

the principle which regulates the choice of multiplier

under given circumstances. Suppose the dimensions of the

channel, and the whole space which the wire is to fill, to be

given, and the whole external resistance also given, then it

may Ise shown that the section of the wire^ ought to be

chosen so that the resistance of the galvanometer shall be

equal to the external resistance. The case contemplated

here is that where we have a simple external circuit; many
cases can be reduced to this at once, and we shall consider

below a more complicated case of considerable practical

importance. Theoretically the section of the wire ought to

vary with the distance of the winding from the axis of the

coil. The law is that the diameter of the wire in each layer

ought to be proportional to the linear dimension of that

layer. This is sometimes roughly carried out in practice

by winding the outer layers of thicker wire than the inner.*

The proper form of the longitudinal section of the coil

depends on the use for which the mstrument is destined,

and will be more properly discussed when we describe

particular instruments. In a certain class of galvanometers

called differential, the wire on the coil is wound double, so

that two current^ can be sent through side by side in the

same or in opposite directions.

2. The needle consists of a piece of magnetized steel,

' In this and all that follows the silk covering is either neglected or

is supposed to vary in thickness as the diameter of the wire,

* The cross section of the coil is not a matter of indifference in

sensitive galvanometers ;" bat the qaestion is hardly of sufficient

importance to need discussion here. Information on the subject

wiU be found in "W. Weber's Electrodynamische Maashestimmungen,

ThI. ii.; H. Weber, Pogg. Ann., 1869; Maxwell's Electricity and
Magnetism, vol. ii. sees. 716 <jj.: Jenkin's Electricity and Mag-
netism, cap. xiii. sec. 9.
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which should be as hard as possible. Watch-spring steel is

sometimes used, and file steel is recommended by some
authorities. The hardness is important for two reasons,

—

in the first place, to ensure that the permanent magnetism

of the needle shall not alter. This is of small importance

where permanent deflections are to be observed, provided

we can be sure that the direciion of the magnetic axis does

not alter. In the second place the induced magnetism is

less in hard than in soft steel, though not so much less as

some writers would lead us to suppose. The best way of

avoiding induced magnetism would be to make the needle

spherical in form ; the advantage thus gained, however,

would in most cases be counterbalanced by other defects.

The form of the needle has been much varied by different

constructors. In the earlier instruments they were made
very long, and were suspended like compass needles by means
of a jewelled cup playing on a steel point. We have heard

on good authority that for some purposes, such as mounting
tangent galvanometer needles, this method of suspension, if

carefuUy carried out, really answers very well. By far the

most usual mode of suspension, however, is by means of a

raw silk fibre, or by a bundle of such fibres. Weber in-

troduced the use of heavy magnets whose moment of inertia

and time of oscillation were great. For many purposes

such needles have great advantages—where, for instance,

the time of oscillation, the logarithmic decrement, or the

extent of swing of the needle has to be observed. Where,
on the contrary, the galvanometer is to be used merely as

an indicator, particularly in detecting transient currents, a

light needle of small moment of inertia should be used.

Continental constructors, no doubt unduly influenced by a

reverence for Weber's methods, have failed to realize this

;

and we have seen few, if indeed any, instruments by them
really well suited for measuring resistances with the

Wheatstone's bridge. This principle has been carried

farthest in the galvanometers of Sir William Thomson, in

some of which the needle with all its appurtenances weighs

little over a grain.

In some galvanometers (e.g., certain telegraphic reading

instruments) the needle is movable about a horizontal axis,

and is weighted so as to be vertical in its undisturbed posi-

tion. Owing to the friction at the points where the axis

is supported, this method of suspension is useless for sensi-

tive instruments.

3. When, as is usual, the galvanometer magnet is mov-
able in a horizontal plane, the force which balances the

electromagnetic force of the current in the multiplier is the

horizontal component of the earth's magnetic force. Each
of these forces is proportional to the magnetic moment of

the galvanometer needle, and consequently the ratio of the

forces, on which depends the magnitude of the deflexioij of

the needle, is independent of the magnetic moment of the

needle. We cannot therefore increase the sensitiveness of

the galvanometer by simply increasing the magnetic

moment of the needle. The action of the earth can, how-

sver, be counteracted, and the needle rendered more or less

tstatic in one or other of two ways.

One way is to fix on the same axis of suspension two
parallel magnets, whose magnetic moments are as nearly as

possible equal, and which are turned opposite ways. The
whole system is suspended so that one of the magnets swings

inside the multiplier . and the other over it, as in fig. 2.

In more modern instruments, such as those constructed by

Messrs Elliot Brothers, the multiplier consists of two equal

coils placed one vertically over the other, each enclosing one

of the magnets of the astatic system, as in fig. 3. Another

method is to place a magnet, or a system of magnets, in the

neighbourhood of the galvapometer, so as to counteract the

earth's force. In general, one magnet wiU suflice, placed

vertically under or over the galvanometer, in the magnetic

meridian, its north pole of course pointing north. Fo»

convenience this magnet should be mounted on a vertica'

graduated rod, with a rough and a fine adjustment
In adjusting the sensi-

tiveness of the galvano-

meter, it will be useful to

recollect that the couple

tending to bring the

needle back to its posi-

tion of equilibrium varies

directly as the 8qai..'e of

the number of oscilla-

tions which the needle

executes in a given time

when no current is pass-

ing through the multi-

plier.i As the astatiziug

magnet is brought nearer =" "

and nearer to the galvanometer, ttie oscillations of the needle

will,be seen to become slower and slower, till at last the

equilibrium becomes unstable, and the needle turns round

through 180°; after which, on causing

the magnet to approach still farther,

the rapidity of oscillation increases.

If the damping be very strong, and the

mirror very light, an intermediate stage

called the aperiodic state is passed

through.

4. The normal position of the magnetic

axis of the needle, when no current is

passing, is parallel to the windings of

the multiplier. It is particularly neces-

sary that it should be in this position

when the galvanometer is being used
'

as a measuring instrument, and it lis

advisable in any case, since this is the

position in which for a given current tha ^'S- 3.

electromagnetic action on the needle is greatest. The final

adjustment might of course be made by moving the multi-

plier, but it is far more convenient to move the needle, a

magnet being used for the purpose. Sometimes the astatiz-

iug magnet is used, but it is better to have a much weaker

magnet for the fine adjustment, suspended like the astatizer

on a vertical axis, having a vertical motion and a motion of

rotation. It is better stiH to use a magnet placed with its

axis in the axis of the multiplier, so that it can be slid

backwards and forwards at pleasure. We have seen two

such magnets placed side by side, with their north and

south and their south and north poles together ; this gives

a differential adjustment which is very convenient. The

main advantage of placing magnets in this way is that we

can alter the direction of the lines of force with a minimum

effect on the strength of the magnetic field.

5. The graduation or reading apparatus in the older

instruments consisted of a pointer or index fixed to the

magnet (very often it was the magnet itself), playing over

a circular gi-aduation centred as nearly as possible in the

axis of rotation of the needle. The mirror method of read-

ino- which prevails in most modern instruments was origin-

ally suggested by Poggendorff, and carried out in practice

by Gauss and Weber. A mirror is rigidly attached to the

magnet, so that the reflecting face passes as nearly as pos-

sible through the vertical axis of rotation of the needlu.

The glass of the mirror should be very thin, otherwise a

greater or less correction for its thickness wiU be necessary.

In the subjective method of reading, a scale is fixed before

the mirror, which is usually plane (it must be well made to

' This is not exactly trne where there i» dampiDg : but the rule is

sufficieDt for ordinary purposes.
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bs of any use), and the image of the scale is observed by-

means of a telescope fixed over or under the centre of the

scale. The scale divisions are seen to pass the wires of the

telescope, and if a circular scale be used, whose centre is in

the axis of suspension of the mirror, the difference between

the numbers on the cross wires in any two positions of the

magnet is a measure of twice the deflection of the magnet.

A correction is necessary when a straight scale is used. The
reader who has occasion to use the method v/ill find prac-

tical instructions, with tables of corrections, in Wiedemann's
Galvanismus, Bd. ii. sec. 181 sqq.; Maxwell's Electricity

and Magnetism, vol. ii. see. 450 aqq. In the objective

method, which is more usually practised in this country, the

mirror is concave, and refleots the image of a fixed illumin-

ated slit (often furnished with a vertical wire where greater

accuracy is desired) upon a graduated scale. The readings

are proportional to double the deflexion of the needle, or

to the tangent of the double deflexion, according as the

scale is circular or straight.

6. By damping is meant the decrease of the extent of the

oscillations of the galvanometer needle arising from the

dissipation of energy through the resistance of the air, the

action of currents induced in neighbouring metallic circuits,

the viscosity of the suspension fibre, and so on. There is

always more or less damping owing to the first two causes,

and possibly the third ; but in many cases, where it is de-

sirable that the oscillations should subside very quickly, the

damping is purposely increased. In the older instruments

the damping arrangement consisted of masses of copper

surrounding the magnet. This is carried to the extreme in

Wiedemann's tangent galvanometer, where the needle is

ring-shaped, and swings in a ring-shaped cavity not much
larger than itself, in the heart of a mass of copper. In the

dead-beat galvanometers of Sir William Thomson the

magnet with its attached mirror is enclosed in a flat cell,

in which it can just move freely to the required extent.

The damping, due to the pumping of the air backwards and
forwards round the edges of the mirror, is so great that the

needle swings off to its position of equilibrium, and remains

there without oscillating at all. The same result is attained

in Varley's construction by immersing the needle in a cell

filled with liquid.

7. The box of shunts is simply a set of resistances

;

generally there are three,—^th, -^th, and 54¥''h of the

resistance of the multiplier When it is required to reduce

the sensibility of the galvanometer, the terminals of one of

these, say the -rr^th, are connected with the terminals of the

multiplier ; we thus have a multiple arc in place of the

galvanometer, and the current is divided between its

branches in the ratio of their conductivities, so that one-

hundredth' of the whole current flows through the galvano-

meter. By means of such a bos as we have described, we
can therefore send through the galvanometer the whole of

any current, or the tenth, hundredth, or thousandth part.

It must not be forgotten that the introduction of the shunt
diminishes the whole resistance of the galvanometer circuit.

Inmost cases, however, thie is of little moment; where
necessary, the alteration may be either compensated^ or
allowed for.

Sensitive Galvanometers.—In galvanometers of this class

everything is disposed so as to bring the greatest possible
number of turns of wire into the neighbourhood of the
needle. The needle is therefore made as small and compact
as possible, and the windings embrace it as closely as pos-
sible, the opening in the centre of the coil being reduced to
a minimum. The astatic multiplier (fig. 4) is an instru-
ment of this kind which was formerly much used. The

' See art. Electricity, p. 43.

' E.g., in above case by introducing into the galvanometer circuit

tiths, T'lntliS! iTsViths, respectively of the resistance of the multiplier.

coil is of flat, rectangular shape, with a narrow central
opening just large enough to allow one of the magnets of
the astatic system
to swing freely,

The other magnet
swings over a gra-

duated circle placed

on the top of the

coU, and serves also

as an index. Some-
times a mirror and
scale are substituted

for the index and
graduated circle.

The sole on wliich

the coil stands is

movable on a fixed

piece which can be
levelled by means
of three screws. A
graduation is often

furnished to mea-
sure the angle of

rotation of the coil

about a vertical Fio. 4.—Astatic multiplier,

axis ; this is useful when the galvanometer has to be
graduated or corrected for the torsion of the fibre.

In the galvanometers of Sir William Thomson, which are

the most sensitive hitherto constructed, the central opening
of the coil is circular, being just large enough to allow free

play to a small concave mirror a centimetre or so in

diameter. Usually the cod is wound in two halves, which
can be screwed together with a septum between them, in

which is placed the arrangement for suspending the mirror

and magnets. In dead-beat instruments the coil is often

wound in a single piece, and the mirror is arranged in a

cfcll,^ glazed back and front, and fitted into" a tube which
slides into the core of the coil.

Fig. 5 represents a very convpnient form of Thomson's.

Fig. 5.—Form of Thomson's Galvanometer.

galvanometer, the oniy specimen of its Kind we have seen.

The peculiarity of its construction consists in the connexion

between the scale and the galvanometer, which saves much
trouble iu adjusting the instrument. It »as constructed

by Elliot Brothers for the British Association Committee

on Electrical Standards. Such a galvanometer as this, pro-

vided with a high and low resistance coil, would meet all

the wants of most laboratories.

In another form called the marine galvanometer, the

mirror is strung on a fibre stretched between two fixed

points. In order to keep the needle from being influenced

' This (irrangeraent is that adopted by White of Glasgow in the

i;alvanometers made by him after Sir Wm. Thomson's pattern.
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by the rolling of the ship, its centre of gravity is carefully

adjusted so as to be ia the axis of suspension. The mirror

18 enclosed in a narrow' cell which just allows it room to

deflect to the requu'ed extent, and damps the oscillation so

effectually that the instnunent is " dead beat." In order

to destroy the directive action of the earth, the inconveni-

ence of which in a galvanometer for use on board ship is

obvious, the case of this galvanometer is made of thick soft

iron, which completely encloses the whole, leaving only a

small window for the ingress and egress of the ray of light

by means of which the motions of the mirror are read

;

a flat horse-shoe magnet placed on the top of the case

still farther overpowers the earth's force and directs the

mirror.

All these galvanometers may, of course, be wound double

and used differentially. When thb is the case, a small

auxiliary compensating coil is often used to correct the

ineqiiaUty of the magnetic fields due to the two sets of

windings. This auxiliary coil is usually mounted on a
spindle in the axis of the main coil, and cin be moved
backwards and forwards till a current passing through it

and ODfr-eet of windings in one direction, and through the

other set of windings in the other direction, does not
sensibly deflect the mirror.

The astatic arrangement described above (p. 51, fig. 4)
is often adopted. A galvano-

meter of this construction by
Elliot Brothers is shown in fig.

6. It may be questioned, how-
ever, whether for ordinary

purposes the additional sensi-

bility thus gained compensates
for the increased complexity

and cost of the instrument.

Standard Galvanometers.—
When galvanometers are in-

tended for measuring currents,

there must be some law con-

necting the indications of the

needle with the strength of the

current in the multiplier. It

is therefore of great importance
that slight variations in the

position of the magnet should

not introduce large or irregular

(incalculable) variations into the

indications of the instrument.

Accordingly in standard instru-

ments the windings are much
farther removed from the mag-
net than in sensitive galvanometers, and in the best forms
the multiplier is so disposed that it produces a uniform
field of magEetic force around the needle.

The earliest forms of standard galvanometer were the
tangent and sine compasses invented by Pouillet. The
first of these consists simply of a single vertical coil of

wire, with a magnet suspended at its centre, whose
deflexion may be read in any of the various ways already
described. If the length of the magnet bo very small, the
magnetic field in its neighbourhood may be regarded as
uniform, and the electromagnetic couple will be propor-
tional to cos 6, 6 being the deflexion from the plane of

the windings. If the windings be arranged so as to be in

the magnetic meridian,* the couple due to the earth's

action tending to bring the magnet back to its position of

equilibrium will be proportional to sin 6, hence the current
strength will be proportional to tan 6,

' This can be done most easily by means of a mirror attached to
the multiplier and adjusted eo as to be parallel to the wlEdinga.

Fio. 6.—Elliot's Astatic

Galvanometer.

If the multiplier be movable about a vertical axis thrcugli

angles which can be measured in any way, the instrument
may be used as a sine compass. The current is applied

and the multiplier turned round after the magnet until

the axis of the latter is again parallel to the windings.
The current strength is now clearly proportional to sin 6,

where 9 is the deflexion of the multiplier from the mag-
netic meridian. When the instrument is used in this way,
the needle being always brought into the same position

relative to the windings, the uniformity of the magnetic
field is a matter of indifference, and there is no necessity

for the needle to be short.

Gaugain attempted to improve the tangent galvanometer
by suspending the magnet ex-

centrically at a point in the

axis of the coil distant from
the centre by half the radius of

the coiL This, however, is in

reality the reverse of an im-

provement.2

A real advance, however, was
made by Helmholtz, who placed

two equal parallel and vertical

coils, one on each side of the

magnet, each at a distance from
it equal to half the common
radius. In fig. 19, at the end

of his second volume. Maxwell
gives a diagram of the lines of

force due to two equal parallel

circular circuits, from which it

will be seen that the magnetic

field at the centre of such an
arrangement of currents is very

approximately uniform. This

approximation may be carried

still farther by adding a thirdFio. 7.—Galvanometer designed

coil parallel to the two others, ^y Professor Majnvell.

and equidistant from them. Th^ '>''™ '' wound in two parallel

r , ff T-r 1
channels cut in a cylindrical block

In some examples Ot lielm- of hard wood, each an inch broad

holtz's galvanometer the wind- .^ bottom o 'eaTh chSnn^n^^n'e
ingS are arranged on a conical inch, and the distance between

surface, so that the ratio of the ^','S'pc';?i!aUon"m.h?«?e'o"f

radius of each to the distance 'i'" multiplier is ij inch in dia-

c . , t ,1 If meter—large enough to allow the
ot Its plane from the centre of neeuie to awing tieeiy without

fliR mnfTTiof qIiqII Kfl 9 • 1 Tr» cauaing Ure^lar air ciuTenta,&cme magnet snau m ^ . i. in
i„,„ ,^3 ^^j, „, ,^g ^^^^ ^^^

reality this is unnecessary, pro- screwed two caps containing a
„'j J i.1, .• r xi J ii- piece of plane parallel glass and ft

Vlded the ratio of the depth piano-convex lens respectlrely, the

and breadth of the usual rect- '»™'='' '» subjective, the latter

, , , , , for objective reading. By means
angular channel be properly of a eiit and screw in the stem

aHinstprl (<if\e- MflYWfill vf>l ii
which supports the instrument.

»

aajUStea ^See MaXWeil, VOl. U. horizontal bar can be fixed parallel

sec. 713), Fig. 7 represents to the axis of the multiplier, on
, M.

• c 1.1Z 1 -^j this a dtflecting magnet can be
a galvanometer 01 the- Kind mounted, so that the galvanometer

described. ^^^ ^'^ ^^^^ ^ * magnetometer.

Beductimi of Oalvanometer Tndieations.—When the position of
every layer of wire in the multiplier is known with sufficient

accuracy, and the multiplier arranged so as to produce a sensibly

uniform field, the electromagnetic action per unit of current can be
calculated for every position of the magnet. In this case the
galvanometer is an absolute instrimient. When we possess one
absolute instrument it is easy to evaluate the indications of any
other in absolute measure by means of it; we have only to pass the
same current through both galvanometers in series and compare th»
readings. The best way, however, to construct a standard galvano-
meter is to provide for uniformity of field in the core of the multiplier,

and find the resultant electromagnetic force for unit current, or, as it

is called, the constant of the instrument, by comparison with a pair

of equal standard coils of large diameter (18 in. to 24 in.). These are

arranged vertically on the same axis, the distance between them
being equal to the mean radius, just as in Hebnholtz's galvanometer.
The galvanometer to be tested is placed symmetrically between the

See Maxwell, EUctricUy and Magnetism, voL ii. eecs. 712, 713.
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standard colls, the ceutre of its inultiplier being near the centre of
the whole arrangement, and the axes of all the coils coincident. A
multiple arc is then
formed, one ,

branch
of which contains the

coils and the other

the galvanometer, so

that the magnetic
actions oppose each

other. The resist-

ances of the tw6
branohes are then
adjusted till the gal-

vanometer needle

gives no indication

when a current is

sent through the

multiple arc. The
whole arrangement
will he understood Fjg_ §_
from fig. 8. If E and
S be the resistances in the branches containing the galvanometer

and coils respectively, then the con.stant of the galvanometer is to

that of the coils as R : S ; so that when the latter is calculated' the

former is known.
The constant of the galvanometer G being known, the value of a

current producing a deflexion is given in absolute measure by

I = Mtan 0,
Or

H being the horizontal component of the earth's magnetic force.

In many cases it is necessary to correct for the torsion of the sus-

pending fibre. The value of this correction is easily found by
turning the multiplier' through 90° either way, and observing how
far the needle follows it. The reader will find all necessary details

in Maxwell, vol. ii., sees. 452, 742.

In .ill cases where great accuracy is required.it is advisable to

graduate, or, as it is sometimes said, to calibrate the galvanometer,

that is, to compare the electromagnetic couple exerted by the multi-

plier when the needle is deflected through an angle 9 with that

when the needle is parallel to the windings. It is easy to see that

this may be done by means of the arrangement described above for

inding the constant of a galvanometer. If the object simply is to

•alibrate the galvanometer without reducing its indications to

ibsolute measure, the standard coils may be replaced by a single

coil of sufficient magnetic moment placed in the axis of the multi-

plier. Another method of calibration, which is simpler, and in

some respects more satisfactory, although possibly more laborious,

will be understood from fig. 9. The resistance a is. equal to the

Fig. 9.

resistance of the galvanometer, and they can be rapidly inter-

changed. By adjusting/ the ratio of the currents in the branches
of the multiple arc may be varied as we please, and by varying e

the current in one of the branches can always be brought to a

standard strength, say that which produces unit deflexion of the

galvanometer needle. We can thus, by repeatedly interchanging a
and b, compare the deflexions produced by a series of currents whose
strengths are given multiples of the standard strength. If the

experimenter has two galvanometers at his disposal the interchanges
may of course be avoided.

On the Use of the Galvanometer.—We may add a few remarks on
the different uses to which a galvanometer may be put.

Detection of Currents.—One of the commonest of all the uses of a
galvanometer is to indicate the currents sent through telegi'aph

wires or cables. In the case of submarine cables, where the currents
are often very feeble, dead-beat galvanometers- of Thomson's or
Varley's construction are used.
When a current is to be detected which pvoduces a very small or

quite insensible permanent deflexion, the following process, called the
method of multiplication, is sometimes used. The period of oscilla-

tion of the needle is first found ; then, the needle being at rest or
only swinging through a /ery small re, the current is applied

* See for such calculations Maxwell, vol. ii., chaps, xiv.- and xv.
- Or the piece to which the fibre is attached, if it la not rigidly

attiched to the multiplier.

through half the period of oscillation so as to urge the needle
in the direction in which it is going, then intermitted for half a
period, then applied again, and so on. If a current in the supposed
direction really exist, the oscillations of the magnet will gradually
increase, until the energy supplied by the intermittent actmn of the
current is equal to that wasted by the damping of the needle.

It is obvious that this process is more effective the smaller the
damping of the needle ; it leads. to no advantage whatever with a
deadjbeat instrument.

Resistance Measuring.—In comparing resistances, sensitive gal-
vanometers of Sir William Thomson's construction' are by far

the most convenient ; the dead-beat arrangement is-essential for
rapid work.

If a differential galvanometer of given dimensions be used (see
art. Electricity, p. 44), and if the resistance of the battery is

negligible compared with the other resistances used, the wire with
which it is wound should be chosen so that its resistance is one-
third of the resistance to be measured.*

It is shown in the art. Electricity (p. 44) that, in arranging a
Wheatstone's bridge to measure a given resistance, all the arms of

the bridge and the battery and galvanometer should have equal
resistances. As a rule, all these are not at our disposal. If the
resistances of the arms and of the battery are given, and the resist-

ance of -the galvanometer (of given dimensions) is at our disposal,

then the resistance of the galvanometer ought to be e^ual to that
of the multiple arc which remains between the- terminals of the
galvanometer when the battei-y is disconnected from the bridge.'

'This may be deduced at once fiom the expression given in voL vii'.

p. 44.

Again, the resistance to be measured and the battery and galva-

nometer resistance being given, we may inquire what is the best

arrangement of the arms of the bridge.

Ditferentiating the expression given iu vol. viii. p. 44 with

respect to y and z, we get

BG-5i'i'!R5=.-{!/'(R+G)R-G(S-t-B)} ,

EG-}'«2='{8=y{r'(R-HB)R-B(R+G)}

;

the solution of which is obviously

V R(R+ G)' ll(R-FB)

whence we havo J-S=»/EG and 11=^80 —
R+G' T_VKB R+B'

determining the resistances of the disposable arms.

It appears that, when B and G are given, the resistance of the

arm opposite to the resistance to be measured onght always to be

the geometric mean between B and G.'

In a certain class of observations a needle -with large moment of

inertia is used. The methods in use are mostly due to Gauss and
Weber. For an account of these methods the reader is referred to

Maxwell, chap. xvi. He should also consult a paper by Du Bois

Eeymond in Monatsler. d. Berl. Acad., 1869-70. (G. CH.)

GALVESTON.
GALVESTpN, the largest and most extensively commer

cial city of the State of Texas, United States of Amer-
ica, is situated 340 miles west of the mouth of the South

Pass of the Mississippi River, on Galveston Island, at the

opening of the May of Galveston into the Gulf of Mexico. I*

is situated in latitude 29° 18' north, and 94° 47' west long;

tude. It is about two miles from the northeast corner of the

island, which projection is known as Fort Point. It is a port

of entry, and the principal seaport cit)' of the State. Galveston

is the county seat of Galveston county, of which the largest

portion is on the main land, separated from the city and island

by East and West Bays. The land is low and sandy and lies

quite level. The island is long and narrow, extending parallel

with the shore, in a northea-sterly and southwesterly direction,

for the distance of 28 miles, having an average width of about

two miles.

Excellent opportunities are found for surf bathing on the

beach, and for most beautiful di-ives during the periods of low

tide. Bolivar Peninsula runs out from the main land to

within two miles of Fort Point, and at the head of the penin-

sula is Bolivar Point lighthou,';e. The Galveston harbor is the

best on the coast line of Texas. It has more than twelve and

three-fourths feet of wafer over the bar at low tide. This bar

stretches across the entrance to the bay and has been formed

and maintained by the sand moved by the constant undertow

of waves and currents.

Trinity Kiver flows into the northern end of the bay, and

San Jacinto Kiver and Buffalo Bayou empty into it a little

further south. The mean rise and fall of the tide is a little

over one foot, but spring tides rise as high as three feet above
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and faU two feet below tie mean low-water mark. Under the

influence of heavy winds and storms, the rise has been as high

as nine feet,
, i • »

The harbor at (Jalveston, having a depth at its entrance at

the present time of nearly fourteen feet, is the best harbor on

the entire gulf coast from the mouth of the Mississippi to the

Bio Grande. It is also believed to be the one most susceptible

of such improvements as would constitute a harbor of the first

dass. Its superiority to the other ports of Texas is clearly m-

dicated by the coast survey charts and by the fact that the

principal "railroads of this State extend to Galveston or connect

with raUroads terminating at that point. The value of rail-

road properties in the State of Texas is about one hundred and

sixty millions of dollars. This large expenditure of private

capital in supplving means of internal transportation in Texas,

expresses faith "in the resources of this State, and emphi^izes

the importance of securing for it a first-class seaport. Such

expenditure stands also as the strongest indorsement of any

practical plan for the accomplishment of that object. The

proposed improvement of the entrance to the port of Galves-

ton would constitute a connecting link between this great

system of internal transportation and the ocean, nature's great

free highway of commerce. If the proposed depth of thirtv

feet at the entrance to the port of Galve-ston can be secured,

that port would become the nearest and most accessible hrst-

class seaport for the States of Texas, Kansas, New Mexico

and Colorado, the Indian Territory and the Territory of

Arizona, and parts of the States and Territories adjoining

those just mentioned. The central portions of the State of

Kansas are about equidistant from Chicago and Galveston. If

the harbor of Galveston shall be so improved as to admit the

entrance of vessels of the largest size, the various railroads

connecting this city with Arkansas, Western Missouri, ^Vestem

Iowa, Kansas, Nebraska, Colorado, and New Mexico, will be-

come active competitors with the railroads extending east,

not only ^yith respect to trade with Europe, but also mth

respect to the trade between the area referred to and the chief

Atlantic seaports.
, -r,. r, j

The coast line of Texas from Sabme Pass to the Kio Grande,

measures about 375 statute miles. In this distance there are

four points which are now receiving the attention of tlie gov-

ernment with a view to harbor improvement, viz: Sabine Pass

at the eastern extremity of the line; Brazos Santiago at the

western extremity ; Galveston, 6.5 miles from the eastern ex-

tremity, and Aransas Pass, 138 miles from the western ex-

tremity. The area of water in the Galveston harbor, 24 feet

deep, is 1,304 acres, 30 feet deep, 463 acres, and a consider-

able acreage of 40 and 50 feet depth.

It is thus seen that the natural advantages which created

Galveston and made her the principal port of the State still

exist to maintain her pre-eminence. ^.,.. ,<= , ,

The old south jetty has been built up to a height of five feet

above mean low tide to a distance of 4,550 feet seaward, and con-

nected with the shore by a wall of ordinary riprap 1,100 feet lonp,

sIoDinKgradually downward to the level of the ground, which is

abou°lillncheV above mean low tide. The work of extending

?he jetty seaward was continued untilJuly 17, 1888, when it was

^nsnended for lack of funds. Additional funds having been

p"Svided in the River and Harbor act of August 11 1888, work

was resumed October 15, 1888, under a new contract, dated Octo-

ber 13 IsS During the year a shore branch 8 454 feet long was

constructed to connect the former work with tlie relatively high

g?ound upon which Galveston is built. The object of this work

is twofold, viz: to furnish a secure anchorage point for the soutli

iettv. and also to improve the Galveston channel. The total

length of the railway upon the crest of the jetty, including that

built upon the trestle in advance of the stonework, is 17,.^,o feet

The level of mean low tide was five inches higher for the year

1888 than the level fixed for that plane in 1872.
r-„i,-^^,^r.

The number of steam vessels entered at the port of Gaheston

for the year ending June 30th, 1887, was 250: nuinber of sail

Tpisels entered was 296. Total number of vessels 546. The ton-

Slge of all vessels was 446,711 tons. The total value of their cargo

was $27,903,000. and they carried 3,000 passengers. The number of

steam vessels cleared was 256. The number of sail vessels cleared

was238 Total number of vessels, 494.

The tonnage of vessels cleared was 444.801 tons, valued at

J73374,701. The majoritv of vessels draw fifteen to twenty teet

3f water when fully loaded. ,, , „
In addition to these there Is a large number of small schoon-

ers, drawing five feet or less, engaged in the coasting trade.

The first settlement of Galveston was made in 1837. From 1817

to 1821 it had been the haunt of the famous pirate Lafitte, who
was finallv dislodged from the island in the latter year. The city

is handsomelv laid out upon ground which lies very e^en,

elevated six 6r eight feet above the sea level.
J f f

're?'^
fl^

straight, broad, and elegant; those running paja"el "''„'
,?

bay are designated as avenues, and those at right angles simply

witreets. the avenues are called by the letters of the alphabet,

beginning on the bay front, and the streets are numbered Firat,

Second, etc. The public building, containing the post-offiee

and United States court house, stands at the crossing of 2Uth

street and avenue " F." The avenues between this building and

the bay are devoted to shipping and wholesale business, retail

stores shops, restaurants, hotels, banks and ofcces. Broadway,

or avenue "J," is the most beautiful residence avenue of Galves-

ton, and is considered the St. Charles of the city. Like some

other southern cities, Galveston has been laid out upon a gener-

ous plan. Avenue "J" is 150 feet wide. An esplanade »> feet

in width runs through the middle, and its sidewalks are. 10 feet

wide on either side. The next street in point of width is Bath

street, which is 120 feet wide. All the other streets are 80 feet

wide and the avenues are 70 feet wide; all have sidewalks lt> feet

in width A shell road runs from the bay to the beach, which is

called Fremont street. It is a favorite resort, as well as the

beach for driving. The streets are not paved, though the side-

walks in the center of the city are paved either with concrete or

asphalt, or laid with brick or tile.
, ^ , , .

Galveston has a number of churches and schools of varlout

kinds, an opera house and seven public halls. There are two

libraries, two theaters, three market places and fourteen hotels of

various grades. lu the line of public buildiugs Galveston has a

postofBce, custom house, and United States court house, a county

court house, a couuty and city prison and a city hall. The

churches number 15, and the schools, of all kinds, SO. It is also

the see of the Bishop of the Komau Catholic Church for that

diocese Galveston has several foundries, flour and planing mills

and machine shops. The wharves are good, and there are seveial

ship-building yards, and cotton-presses. Papers.daily and weekly,

as well as bi-weekly and triweekly, are published. There are two

railroad bridges across West Bay-one two miles long—conuect-

ing theisland with the main land, but no highway bridges have as

vet been built. Cotton and cotton-seed oil form the great bulk of

the foreign exports, which exceeded $17,000,000 in 1887. The for-

eign imports for the same year reached $1,765,612.

The following is a statement for 1878, 1879 and 1880 of the receipts

from duties on imports and other sources, such as " tonnage tax,

•' hospital tax," etc.
Other

Sources.
$23,035 97
26,982 46
2,433 15

From— Imports.

Jan. 1,1878, to Dec. 31,1878.... Hi'^ fj
Jan. 1, 1879, to Dec. 81, 1879 128,543 51

Jan. 1, 1880, to Feb. 13, 1880 • . 24,196 65

Probable amount of collections during the year ending

Dec. 31, 1880, approximated from Invoices on hand
and other reliable data $z»u,uou u»

The value of imports from foreign countries for the years 1877

and 1878 was $1,357 ,4,s» and $1,357,488 respectively. These imports

consist mainly of coffee, woolen and cotton goods, and iron

^"Gafveston has railway communications vi-ith all parts of the

country, and by lines of steamships with Liverpool, New ^ork.

New Orleans, aiid the ports of Texas as far as the Mexican boun-

dary These vessels engage to a large extent in direct trade with

Great Britain and the continent of Europe, in the coffee trade with

Rio Janeiro, and In the West Indies and Mexican trade. There

are six cotton presses, with warehouses and yards occupying more

than 40 acres of ground and storing more than 100 000 bales of

cotton. There are ten miles of street railroads in the <-"V; 0"e

savings bank and national banks with a capital of more than $oOO,-

000, and a paid up capital of $300,000 Galveston's taxable yalues

were $21,000,000 in 1889 Galveston has not bee",
V>?i,'^^„ Lh/r

epidemic disease since the yellow fever scourge of 1867. .
In other

respects it is considered a most healthful city, possessinc i de-

lightful climate, and in every way is an inviting city to live In,

affording abundant opportunities for business and pleasure.

The following table shows the rainfall, temperature and baro-

Year.
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approximately estimate, bvit the great importance of such advan-
tages ia clearly apparent. In view of the vast area of country, the
commprcial and industrial interests of which would be directly
Btlbserved by the proposed Improvement In the harbor of Galves-
ton, and by the fact that such improvement would also, through
competition, directly benefit a very large proportion of the whole
country, it appears proper to characterize that project as a work
of great national importance.
About $l.oO0.0UO were wasted by the government prior to the

year 1S86, in some tentative engineering experiments. The pres-
ent plans and estimates were adopted in 1886. at which time Major
O. H. Ernst was first assigned in charge of the work. Under his
management the channel depth upon the outer bar was found to

be 13;-4 feet and that upon the inner bar 21 feet, both at mean low
tide, which was in both cases an increase of 6 inches during the
year 1888. The distance across the outer bar from 24 feet inside to

24 feet outside has diminished from 14,100 to 13.500 fe;t. a differ-

ence of 600 feet or about 4 per cent. The distance from 18 feet in-

side to 18 feet outside has diminished from 7.180 feet to 6,340 feet,

a difference of 840 feet or nearly 12 percent. The old mattress
jetty, built previous to the year 1886. has continued to deteriorate.
The average depth over the outer 5,000 feet of it was ten feet.

Of this work Captain Eads says: "A less channel than thirty
feet should not be contemplated, inasmuch as cheap freights re-

quire vessels of deep draft, and there is no reason why such works
should not be constructed at Galveston as would place her har-
bor within the reach of the largest carriers now contemplated.
At least twenty feet could be relied on within two years after the
work is begun, and about two or three feet each year thereafter
until the thirty feet Is obtained. The deepening would continue
slowly under tidal action for several years thereafter, and I

eboul'd expect it to reach at least thirty-five or possibly fortv feet

before a permanent regimen would be established through the
channel. I have estimated the necessary works at Galveston to
secure a permanent channel thirty feet deep at seven and three-
quarters millions of dollars."
Whv the government is directing its attention to Galveston and

Galveston harbor instead of the other ports of Texas may be
readily understood from the government estimates made In 1886.

The channel depth over the bar at that time was:
Sabine Pass 8 feet
Galveston 12-K feet
Aransas 8J| feet
Brazos Santiago 5 feet

—all measured at mean low tide. Foreign vessels which now visit

Ihe Texas coast draw about twenty feet, and to accommodate
them there should not be less than twenty feet depth of channel
over the bar. It can be obtained by suitable Improvements at
Sabine. Galveston, and Aransas, but not at Brazos Santiago. For
pafe anchorage, these vessels require about twenty-four feet In the
barbor. The area of water twenty-four feet deep Is. at

Sabine 100 acres
Galveston 1,304 acres
Aransas 60 acres

The improvements designed to furnish twenty feet depth over
the bar at these places have been begun. To complete them
there remains to be appropriated, for

Sabine $2379.000 00
Galveston 2,200,000 00
Aransas 1,471,000 00

Dividing these numbers by the number of acres of deep water,
we find the cost per acre to reach the anchorage Is, for

Sabine $23,790 00
Galveston 1,687 11
Aransas 24,516 17

The depth of twenty feet over the bar, which is suflScient to
answer the most immediate pressing needs of Texas, is not suffi-
cient to admit many large commercial vessels and ships of war.
To accommodate these an extension of the Improvements at Gal-
veston is contemplated, designed to give a depth of thirtv feet at
a cost of four millions additional to the amount mentioned above.
No thirty-foot channel over the bar has been projected at either of
the other places. The area of water thirty feet deep is, at

Sabine 63 acres
Galveston 463 acres
Aransas 19 acres

The vast country, that presents a front to the sea of three hun-
dred and twenty-six miles, and of which Galveston is the only
outlet that can be utilized for the accommodation of large vessels,

as the certificates of experienced men who have been engaged in
the coasting trade for years will evidence, demands from the
general government some recognition of its importance to the com-
merce of the world. The resources of the State are but partially
developed. Its population and productions are increasing with
each succeeding year, and the time must inevitably come when
Texas will assume grander proportions in all the essentials that
can contribute to the prosperity of mankind. Its climate Is salu-
brious and Is blended with all the blessings and benefits that can
be bestowed by fertile lands.

GALWAY, a maritime county in the province of

Connaught, in the extreme west of Ireland, between 52°

54' and 53° 43' N. lat., and 7° 57' and 10° 20' W. long.

It is bounded on tlie N. by Mayo and Roscommon

;

E. by Roscommon, King's County, and Tipperary ; S. by
Clara and the Bay of Galway ; and W. by the Atlantic

Ocean. The area comprises . 2447 square miles, or

1,566,354 acres, of which 90,230 are under water.

Surface.—The county is naturally divided by LougU

Corrib into two great divisions. The eastern, which com-
prehends all the county except the four western baronies,
rests on a limestone base, and is, generally speaking, a level
champaign country, but contains large quantities of wet bog.
Its southern portion is partly a continuation of the Golden
Vale of Limerick, so celebrated for its fertility, and' partly
occupied by the Slievebaughty Mountains. The northern
portion of the division contains rich pasture and tillage

ground, beautifully diversified with hill and dale. Some
of the intermediate country is comparatively uncultivated,
but forms excellent pasturage for sheep. The western
division of the county has a substratum of granite, and is

barren, rugged, and mountainous. It is divided into the
three districts of Connemara, Jar-Conuaught, and Joyce's

Country ; the name of Connemara is, however, often

applied to the whole district. Its highest mountains are

the grand and picturesque group of Binabola, or the
Twelve Pins, which occupy a space of about 25 square

miles, the highest elevation being about 2400 feet. Much
of this district is a gently sloping plain, from 100 to 300
feet above sea-level. Joyce's Country, further north, is an
elevated tract, with flat-topped hills of from 1300 to 2000
feet high, and deep narrow vaUeys lying between them.

Coasl.—Galway enjoys the advantage of a very e.xtenJed line of
sea-coast, indented by numerous harbours, which, however, are rarely
used except by a few coasting and fishing vessels. Commencing at
the coast of Mayo in the north are the Killeries, two b.iys whicli
separ.ite the counties of Galway and Mayo. The first bay on the
western coast capable of accommodating large ships is Ballynakill,
sheltered by Fieaghillaun or Heath Island. Ne.\t in succession is

Cleggan Bay, having luishboffin in its offing. Streamstown is a
narrow inlet, within which are the inliabited islands of Omey, Tur-
bot, and Inishturk. Ardbear harbour divides itself into two inlets,

the northern 'terminated by the town of Clifden, with excellent
anchorage opposite the castle ; the southern inlet has also good
anchor:ige within the bar, and has a good salmon-fishery. Manniii
Bay, though large, is much exposed, and but little frequented by
shipping. From Slyne Head the coast turns eastward to Eound-
stone Bay, which has its entrance protected by the islands of

Inishnee and Inishlacken. Next in order is Birterbuy Bay, studded
with islets and rocks, but deep and sheltered. Kilkenin Bay, the
largest on this coast, has a most productive kelp shore of nearly 100
miles ; its mouth is but 8 miles broad. Between Gonimna Island

and the mainland is Greatman's Bay; and close to it Costello Bay,
the most eastern of those in Connemara. The whole of the coast

from Greatman's Bay eastward is comprehended in the Bay of Gal-
way, the entrance of which is protected by the three limestone
islands of Aran—Inishmore (or Aranmore), Inishmann, and Inisheer.

Rivers.—The rivers are few, and, except the Shannon, are of

small extent. The Suck, which forms the eastern boundary of the

county, rises in Roscommon, and passing by Ballinasloe, unites with
the Shannon at Shannon bridge. The Shannon, which rises at the
foot of Cuilcagh in the county of Cavan, forms the south-eastern
boundary of the county, and passing Shannon Harbour, Banagher,
Meelick, and Portiunna, swells into the great expanse of water
called Lough Derg, which skirts the county as far as the village of

Mount Shannon. The Claregalway flows southward through the
centre of the county, and enters Lough Corrib some 4 miles above
the town of Galway. The Ballynahinch, considered one of the best

salmon-fishing riv-rs in Connaught, rises in the Twelve Pins, passes

through Ballynahinch Lake, and after a short but rapid course falls

into Birturbuy Bay.

Lakes.—The Lakes are numerous. . Lough Corrib extends from
Galway iovra. northwards over 30,000 acres, with a coast of Sft^miles

in extent. It has now been made navigable to Lough Mask (which
lies chiefly in Mayo county) and to the sea at Galway. The lake

is studded with many islands, some of them thickly inhabited.

Near it is Lough Ross, which receives a large supply of water from
streams, but has no visible outlet. The district to the west of

Lough Corrib contains in all about 130 lakes, about 25 of them more
tha^ a mile in length. Liough Rea, at the toivn of the same name,

is more remarkable for scenic beauty than for extent. Besides

these perennial lakes, there are several low tracts, called furloughs,

which are covered with water during a great part of the year.

Geology and Minerals.—The boundary line between the limestone

and granitic district is easily discernible by the diminution of the

verdant hue which distinguishes the latter. The high road from
Galway to Oughterard nearly marks the division. All the country

to the north and east of this limit is limestone, all to the south and

west granite, excepting some detached masse of primitive limestone

between Oughterard and Clifden, and .somt scattered portions of
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other minerals, of great variety of appearance. The component
rock of Binabola is quartz, in general distinctly stratified, or at least

schistose. The position of its beds is various. Towards the west-

ern shore they are -vertical, easily splitting by intervening mica
plates, and affording good building stone. Limestone occurs in

some places along the foot of these mountains. Round the base of

this "group are also gneiss and mica slate, with bands of hornblende
and primitive mica. Along the north side of Lough Corrib to

Ballynakill the mica slate and hornblende rise into mountains, and
the limestone disappears. From Lough Mask to the Killerie's is a

transition country of greenstone and grauwacke slate covered by
the Old Eed Sandstone or conglomerate. The hill of Glan, on the

shore of Lough Coirib, exhibits,' in a small compass, all the for-

mations whici occur in the district. The western end is quartz,

the north-eastern side mica slate ; the middle is penetrated by beds
of mica slate, containing hornblende and granular mica covered by
thick .beds of pyritous greenstone. On the south and east are

granite and syenite, which runs under the sandstone conglomerate
towards Onghterard, and this again paas?s under the flbtz lime-

stone, which, beyond Lough Corrib, occupies the greater part of

Connaught and Leinster. Along the borders of the flbtz limestone
is a series of vast caverns, usually traversed by subterranean rivers.

A fine gritstone, highly valued for making millstones, is raised near
Dunmore. Cr)'stalline sand, of a superior quality for scythe boards,

occurs at Lough Coutra. Lead, zinc, copper, sulphur, and bismuth
have been discovered in various parts of the western division of the
sounty. Iron was raised at Woodford, and smelted until the
timber was exhausted. The mountains of Slievebaughty, which
separate Galway from Clare, are siliceous. InConnemara there ia

abundance of green variegated marble called serpentine ; and a
beautiful black marble, without spots or flaws, and susceptible of a
high polish, is obtained near Oughterard. Mineral spas, mostly
ehalybeate, are abundant.

Climate and Agriculture.—The climate is mild and salubrious,

but variable, and violent winds from the west are not uncommon.
Frost or snow seldom remains long on the western coast, and cattle

of every description continue unhoused during the winter. The
eastern part of the coimty produces the best wheat. Oats are fre-

quently sown after potatoes in moorish soils less adapted for wheat.
The flat shores of the bays afford large supplies of seaweed for man-
ure. Limestone, gravel, and marl are to be had in most other parts.

When a ssfEcient quantity of manure for potatoes cannot be had,
the usual practice is to pare and bum the surface. In many places
on the sea-shore fine early potatoes are raised in deep sea-sand, man-
ured with sea-weed, and the crop is succeeded by barley. Those
parts of the eastern district less fitted for grain are employed in
pasturage. Heathy sheep-walks occupy a very large tract between
Monlvea and Galway. An extensive range from Athenry, stretch-

ing to Galway Bay at Kinvarra,- is aWo chiefly occupied by sheep.
The total area under crop in 187S was 21'1,6S5 acres, as compared

with 235',16S in 1853. The following tables show the acres under
the principal crops, and also the numbers of the different domestic
animals, during those years :—
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increasing. In 1877 the number of British vessels that

entered the port was 153, with a tonnage of 30,034 ; of

foreign vessels 33, with a tonnage of 16,166. The number

of Britbh vessels that cleared was 136, with a tonnage of

29,827; of foreign vessels 27, with a tonnage of 13,225.

The chief articles exported are agricultural produce, wool,

and marble. There are a brewery, a distillery, a paper mill, a

tannery, and several flour mills ; and a company has recently

been formed for the purpose of extracting iodine and marine

Baits from seaweed. The salmon fishery is of considerable

value. Galway is divided into the old and new towns, and

the maritime suburb of Claddagh, inhabited almost entirely

by fishermen and their families, who have acquired or re-

tained certain peculiar usages and habits of their own.

Little is known of the history of Galway until after the

arrival of the English, at which time it was under the pro-

tection of O'Flaherty, who possessed the adjoining district

to the west. On the extinction of the native dynasty of the

O'Connors, the town fell into the hands of the De Burgos,

the head of a branch of which, under the name of il'William

Eighter, long governed it by magistrates of his own appoint-

ment. After it had been secured by walls, which began to

be built in 1270, it became the residence of a number of

enterprising settlers, through when it attained a position of

much commercial celebrity Of- tliese settlers the principal

families, fourteen in number, were known as the tribes of

Galway. They were of Norman, Saxon, or Welsh descent,

and became so exclusive in their relationships that dispen-

sations were frequently requisite for the canonical legality of

marriages among them. The town rapidly increased from

this period in wealth and commercial rank, far surpassing in

this respect the rival city of Limerick. Eichard IL granted it

a charter of incorporation with liberal privileges, which was

confirmed by his successor. It had the right of coinage by

Act of Parliament, but there is no evidence to show that it

exercised the privilege. Another charter, granted in 1545,

extended thejurisdiction of the port to the islands of Aran,

permitted the exportation of aUkiiids of goods except linens

and woollens, and confirmed all the former privilege* -Large

numbers of Cromwell's soldiers are said to have settled

in the town ,' and there are many traces of Spanish blood

among the population. Its municipal privileges vrere ex-

tended by a charter from James I., whereby the town, and
a district of two miles round in every direction, were formed

into a distinct county, with exclusive jurisdiction and a

right of choosing its own magistrates. During the civil

wars of 1641 the town took part with the Irish, and was
surrendered to the Parliamentary forces under Sir Charles

Coote ; after which the ancient inhabitants were mostly

driven ouf, and their property was given to adventurers and
soldiers, chiefly from England. On the accession of James
IL the old inhabitants entertained sanguine' hopes of re-

covering their former rights. But the successes of King
William soon put an end to their expectations ; and the

town, after undergoing another siege, again capitulated to

the force brought against it by General GinkeU. In the

beginning of the present century the walls were thrown
down, and buildings erected on their site.

Galway is governed by a high sheriff, a recorder, local

magistrates, and a board of 24 commissioners elected

triennially. The area of the municipal borough is 955
acres. The population in 1861 was 16,967, and in 1871
15,597, of whom 14,424 were Eoman Catholics. The
parliamentary borough has an area of 22,493 acres, and a
population of 19,843.

GAMA, Vasco da (c 1460-1524), the celebrated Portu-

guese navigator and discoverer, was born at Sines, a
small sea-town in the province of Alemtejo. No one wiU
deny that his name deservedly stands high in the roll of

L^val heroes
;

yet ft cannot be doubted that he owes

lU—4'

the brilliancy of his reputation to his country's illustrious

poet, Luiz de Camoens, by whom his discoveries in India and
their results have been assigned the foremost place in the

great national epic Os Lusiadas. Of Vasco's early history

little is known. His descent, according to the Nobiliario

of Antonio de Lima, is derived from a noble family which
is mentioned in the year 1 166; but the line cannot be traced

without interruption farther back than the year 1280, to

one Alvaro da Gama, from whom was descended Estevao da

Gama, Alcaide M6r of Sines, whose third son, the subject

of this notice, was born probably about the year 1460.
About this period died Prince Henry the Navigator,

son of Joao I., who had spent his life in fostering

the study of navigation, and to whose intelligence and
foresight must be traced back all the fame that Portugal

gained on the seas in the loth and 16th centuries. Ex-
.plorers sent out at his instigation discovered the Western
Isles, and unknown regions on the African coast, whence

continually cSme reports (which by and by affected Da
Gama's history) of a great monarch, " who lived east of

Benin, 350 leagues in the interior, and who held both

temporal and spiritual dominion over all the neighbouring

kings," a story which tallied so remarkably with the

accounts of " Prester John " which had been brought to the

Peninsula by Abyssinian priests, that Joao II. steadfastly

resolved that both by sea and by land the attempt should be

made to reach the country of this potentate. In the hope

of making this discovery, Pedro Covilham and Affonso de

Payva were despatched eastward by land ; while Bartho-

lomeu Dias, in command of two vessels, was sent westward

by sea. Neither of the landward travellers ever returned

to his country ; but Covilham, who, in his fruitless search

for a mythical sovereign, reached the Malabar coast

and the eastern shores of Africa, sent back to Lisbon,

along with the tales of the rich lands he had visited, this

intelligence, " that the ships which sailed down the coast

of Guinea ought to he sure of reaching the termination of

•the continent by persevering in a course to the south." King

Joao was now seized with an ardent desire of reaching these

eastern countries by the route indioated by Covilham. That

there was in truth such an ocean highway was confirmed

by Dias, who shortly after returned (in 1487) with the

report that when sailing southward he was carried far to

the east by a succession of fierce storms, past—as he dis-

covered only on his return voyage—what he perceived to be

the southern extremity of the African continent, and to

which, on account of the fearful weather he had encountered,

he gave the name of the Cape of Storms, an appellation

which to the king, who was then elated with high hopes

of enriching his kingdom by the addition of eastern posses-

sions, appeared so inauspicious that he changed it to t'nat

of Cape of Good Hope. The state of Joao's health, how-

ever, and concerns of state, prevented the fitting out of the

intended expedition; and it was not till ten years later,

when Manoel had succeeded to the throne, that the pre-

parations for the great voyage were completed,—hastened,

doubtless, by Columbus's discovery of America in the mean-

while. For the supreme command of this expedition the

king selected Vasco da Gama, who had in his youth fought in

the wars against Castile, and in his riper years gained dis-

tinction as an intrepid mariner. The fleet, consisting of

four vessels specially buUt for this mission, sailed down the

Tagus on the 8th July 1497, after prayers and confession

made by the officers and crews in the presence of the king

and court, in a small chapel on the site where now stands

the church of S. Maria de Belem, afterwards built to com-

memorate the event. Four months later it cast anchor in

St Helena Bay, South Africa, rounded the Cape in safety,

and in the beginning of the next year reached Melinda.

Thence, steering eastward, under the direction of a pilot
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obtained from ludian mercliaiits met with at this port, Gama
arrived at Calicut, oa the Malabar coast, on the 20th May
1498, and set up, according to the custom of his country, a

marble pillar as a mark of conquest and a proof of his dis-

covery of India. His reception by the zamorin, or ruler of

Calicut, would have in ell probability been favourable

enough, had it not been for the jealousy of the Moorish

traders who, fearing for their gains, so incited the Hindus
against the new comers that Gama, after escaping from

enforced detention on shore, was obliged to fight his way
out of the harbour. Having seen enough to assure him of

the great resources of this new country, he returned

home in September 1499 with a glowing description of it.

The king received him with every mark of distinction,

created him a noble, and ordered magnificent fetes to be

Iield in his honour in the principal towns of the king-

dom, "for he had brought back (not without severe loss

in ships and in jnen) the solution of a great problem,

which was destined to raise his country to the acme of

prosperity." In prosecution of Gama's discoveries another,

fleet of 13 ships was immediately sent out to India by
Manoel, \mder Alvarez Cabral, who, in sailing too far west-

ward, by accident discovered Brazil, and on reacliing his

destination established a factory at Calicut. The natives,

again instigated by the Moorish merchants, rose up in arms,

and murdered all whom Cabral had left behind. To avenge
this outrage a powerful armament of ten ships was fitted out

at Lisbon, the command of which was at first given to

Cabral, but was afterwards transferred to Gama on his

urgent petition ; for, " Sire," he said, " the king of Calicut

arrested me and treated mo with contumely, and because I

did not return to avenge myself of that injury he has again

committed a greater one, on which account I feel in my
heart a great desire and inclination to go and make great

havoc of him." In the beginning of 1502 the fleet sailed,

and on reaching Calicut Gama immediately bombarded the

town, enacting deeds of inhumanity and savagery too

horrible to detail, and equalled only by the tortures of the

Inquisition. Gama was naturally " very disdainful, ready

to anger, and very rasli ;" but no peculiarities of disposi-

tion—nothing whatever—can excuse such acts as his,

which have justly left a stain on his character that neither

time nor the brightness of his fame as a navigato;-

can in the slightest degree obliterate. From Calicut he
proceeded in- November to Cochin, "doing aU the harm he
could on the way to all that he found at sea," and having

made favourable trading terms with it and with other towns
on the coast, he returned to Lisbon in September 1503,

with richly laden ships. He and his captains were welcomed
with great rejoicings; "but to Dom Vasco the king gave
great favours, and all bis goods free and exempt ; he granted

him the anchorage dues of India, made him admiral of its

seas for ever, and one of the principal men of his kingdom."
Soon after his return Vasco retired to his residence in Evora,

and for twenty years took no part in public affairs, either

from pique at not obtaining, as is supposed by some, so high
rewards as he expected, or because he had in some way
offended Manoel. During this time the Portuguese con-

quests increased in the East, and were presided over by
successive viceroys. The fifth of these was so unfortunate
that Gama was recalled from his seclusion by Manoel's suc-

cessor, Joao III., created count of Vidigueira, and nominated
viceroy of India, an honour which in April 1524 he left

Lisbon to filL Arriving at Goa in September of the same
year, he immediately set himself to correct, with vigour and
firmness, the many abuses and evil practices which had
crept in under the rule of his predecessors. He was not
destined, however, to prosecute far the reforms he had
inaugurated, for, on the Christmas-eve following his arrival

he died, while at Cochin, after a short illness, and wm

buried in the Franciscan monastery there. In 1538 his

body was conveyed to Portugal and entombed in the town
of Vidigueira, of which he was count, with all the pomp and
honour due to one who had been the king's representative.

The important discoveries of Vasco da Gama had the

immediate result of enriching Portugal, and raising her to

one of the foremost places among the nations of Europe,
and by degrees the far greater one of hastening the coloni-

zation and civilization of the East by oneniog its commerce
to the great Western powers.

For fiu-ther informatioi the following works may he consulted:

—

T/k Three Voyages of Vasco da Gama and his ViccTOyally, by
Caspar Correa (Hakluyt Society); Calcocn{i.c., Calicut), A hutch
Karratirc of the Third Voyage of Vaseo da Gama, written by some
unknown seaman of the expedition, printed at Antwerp about 1504,
reprinted in facsimile, with introduction and translation, by J.

Ph. Berjeau, London, 1875; Discoveries of Prince Scnry ofPortugal,

by R. H. Major; The Lusiads of Camoens ; Cooley, History of
Marilime Discovery; Barros, Decades; Alvaro Velho, Roleiro da
viagcm que em dcseobrimcnto da India pelo cabo de Boa Esperar.fa

fez dom Vasco da Gnmn cm 1479, the niannscript of which is pre-

served at Ooimbra, and a translation of which by Ferdinand Denis
may be found in E. Charton's Voyageurs Aneiens el ilodernes, vol.

iii.,1855; CastanLeda, ffisloriadoDcscobrimaUodaJndia,Coim}>Tdi,
1551 (largely based on Alvaro Velho'silSS.). (H. O. F.)

GAMALIEL ('SvOI, i.e., God is arewarder, Ta/iaXn^K),

a Hebrew proper name, which occurs more than once in

the Old Testament (Numb. i. 10; ii. 20), is repeatedly

met with in the history of later Judaism. Of the persons

designated by it the most important are enumerated

below:

—

1. Gamaliel, or Babbari Gamliel the elder, as he is

invariably called in the Talmud to distinguish him from

his grandson, Eabban Gamaliel or Gamlitl of Jabn&L

(Jamnia), was the son of Rabbi Simeon, and the grandson

of Rabbi HilleL Of his biography little is known beyond

the facts that, early in the 1st century, he lived and taught

in Jerusalem, where Saul of Tarsus was for some time his

pupil ; and that he was a member of the Sanhedrim, which

body he successfully counselled to moderation in their

treatment of the followers of Jesus. ^ He appears to have

died before the destruction of the city. The Talmudists

speak of him as having enjoyed the confideuee of Cypros,

the wife of Agrippa, and as having been president of the

Sanhedrim during the reigns of Tiberius, Caligula, and

Claudius; but the latter representation at least is cer-

tainly unhistorical, as maybe learned from the New Testa-

ment and from Josephus, where it is invariably the high

priest who presides over the council. Gamaliel the elder

is also represented by Jewish tradition as having in some

respects modified the provisions of the law with respect to

divorce and marriages of widows, and as having made some

new arrangements with regard to the calendar ; but there

is reason to believe that in this last statement he has been

mistaken for Gamaliel of Jabneh. The fact that -he is

spoken of in the records of Judaism as having been the

first of the seven " rabbans " (rabban being a honorific form

of the title rabbi) is of itself almost conclusive against the

late and otherwise improbable Christian tradition to the

effect that he nltimately became a Christian and received

'baptism at the hands of Peter and John (Clem. Recog., L

65; Photius, cod. 171, p. 199). Compare Ewald, Gesch.

d. V. Isr., vi. 256 sq.; Derenbourg, Hist, de jPalestine, p.

239 sgq.; Schiirer, NTliche Zeitgesch., p. 458.

2. Gamaliel of Jabneh ranks with his grandfather,

Gamaliel the elder, as one of the seven great rabbans of

the Talmudists. His father also was named Simeon.

On the dfeath of Rabbi Johanan ben Zacai, Gamliel

was chosen to succeed him as head of the famous school

» The criticisms of Banr and others upon the sneedi. »a recordwl in

Acta T. 81-39, do not aiTect the general fact as now stated.
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which had transferred itself to Jamiiia or Jabueh shortly

before the destruction of Jerusalem. For a considerable

period after that event Jabneh became in some sense

the metropolis of Judaism, and Gamliel, as head of the

supreme judicial and legislative body which sat there,

may be said to have been the first nasi or " prince " of the

rabbinical period. An interesting account of his position

a3 legislator will be found in chapter xx. of Derenbourg's

Histoire ie Palestine. As representing the Jewish nation

and the Jewish faith, he visited Rome in the autumn of 95

A.D., and the Talmud abounds with references to the inci-

dents of that journey. Gamliel was the friend of Eabbi

Akiba, and the master of Aquila (the "Onkelos" of the

Babylonian Talmud). He died about 115 a. d. (see Ewald,

Gesch. d. V. hr., viL 388).

3. A third Gamaliel, son of Jehudah-ha-Xasi, is men-

tioned in Ahoth, ii. 2, as having specially insisted on the

necessity of combining with the study of the law some
active employment in order to the maintenance of a healthy

moral tone.

GAMBIA, Gambra, Ba Dimma, or Fuea, an important

river of Western Africa, which enters the Atlantic about
13° 50' N. lat. Its sources are in the central plateau of the

Futa Jallon highlands, a tract of country about 240 miles

inland, which also contains the head waters of the Senegal,

the Faleme, the Eio Grande, and some tributaries of the

Niger. Flowing almost due N. for the first 200 miles of

ita course, it turns somewhat abruptly to the W., and con-

tinues in that direction through a country of great fertility.

Steamers can proceed up the river as far as Yaba Tenda

;

the channel remains navigable for boats 300 miles from

the mouth to the faUs of Barraconda ; and above the

falls it is again navigable, as was shown by Governor

MacdonneU's expedition in 1851, for at least 160 miles

farther. The principal affluent is the Neries, which, coming
from the north, joins the main stream about 30 or 35

miles above the falls. At Fattatenda, a short distance

below the falls, the river has a breadth, even in the dry

season, of abSut 320 feet, with a depth of from 13 to 20
feet In the rainy season it rises from 20 to 50 feet, and
the whole country downwards to the sea is laid under
water, and receives a rich alluvial deposit.

The British colony of Gambia comprises a consideraijle

territory mainly on the left bank at the mouth of the river.

Elephant's Island about 100 miles from the sea, and
Macarthy's Island still further inland. The whole area

under British authority is 21 square miles. The popula-

tion in 1851 was stated at 5693, in 1861 a'. 6939, and in

1871 at 14,190 (7306 males and 6884 females). In the

15 years from I860 to 1874 the total gross revenue was
£268,232, making an annual average of £17,802 ; and the
gross amount of public expenditure in the same period was
£255,291, making an annual average of £17,019, or a
total surplus of revenue over expenditure of £2941. In
1862, 1863, and 1864 the liabilities exceeded the assets by
£3638, £4817, and £5492 respectively, but there is no
funded debt. The Gambia setfJement, which formerly
cost the imperial revenue from £20,000 to £25,000 per
annum, now provides for its own defence,—an armed police

force, recruited mainly from the Mahometan tribe of the
Huussas, having been substituted since 1869 for the im-
perial troops. The parliamentary grant, which had averaged
about £4200 per annum from 1860 to 1867, was re-

duced to £1500 in 1868, and finally withdrawn in 1871,
and all expenses are met by the local revenue. The
Gambia district was originally united with Sierra Leone
on the dissolution of the African Company in 1822; in
1843 it was made a separate colony, the first governor
being Henry Frowd Seagram; in 1868 it was reunited
to Sierra Leone; and it is now governed by an adminis-

trator. The capital of the colony is Bathurst, a town on
the eastern side of St Mary's Island.

St Mary's Island lies at the mouth of the river on the
south side, close to the mainland, from which it is sepa-

rated by a stretch of mangrove swamp and a narrow arm of
the river caUed Oyster Creek. It is about 15 miles in"

length by less than a mile in breadth, and consists of a
slightly elevated plain of sandy soil, which in the dry seasor
becomes a bed of hot and shifting dust. ' There are natur-
ally not many trees on the island, though a few cocoa-nuts,

palms, papaws, willows, bananas, oleanders, and guava.«
manage to maintain a precarious existence. The Barbados
pride, however, flourishes luxuriantly (Captain Hewitt).
Bathurst is on the whole a well-built town, the principal
material employed being a dirty red sandstone coated with
whitewash. It lies about 12 or 14 feet above the level of
the river. The market house is built of iron, and the
market place was planted with trees in 1869. Besides
the Government house and the barracks, there is a hospital

founded by General JIacdonnell, a court-house, and au
Episcopal church completed about 1869. The population
of the town is of a very motley description, including,

besides the white ofiicials, and traders to the number of

about 50, half-castes of all shades, liberated negroes,

Jolloffs, Barras, and other local tribes. The part of the

mainland immediately contiguous to St Mary's is known as

British Combo, an area of about 6 miles long by from 2 to

3 miles broad having been secured bv treaty with the king
of Combo in 1853.

M'Carthy's Island lies about 180 or 200 miles above St
Marjr's. It is about 5i miles in length and 1 in breadth.

There are two or three " factories," a considerable trading

town, peopled partly by liberated Africans, a'fort, a Meth-
odist church, and a schoolhouse. Though this was the last

spot actually in British possession, it was long understood

by Gambia traders that they were under British protection

much farther up the stream ; but, according to the de-

spatches of Lord Carnarvon in 1877, they must proceed

at their own risk as soon as they advance beyond British

territory. St James's Island, which was the seat of the

British factory in the 18th century, is about 17 miles from
St Mary's. It still bears traces of European occupation,

but is gradually being washed away by the river.

The chief exports are ground nuts, wax, hides, ivory, gold dust,

palm'oil, and gum arabic ; but even these are obtained in quantities

that look ridicult asly small when the natural richness of the

country through which the Gambia flows is considered. At the

close of the ISth century only two or three ships were employed in

the trade ; in 1S39 no fewer than 239 merchant vessels visited the

river ; and in 1871 75 British and 154 foreign vessels entered, vrtiXx

a total tonnage of 51,853 tons. During the four rainy months,

from July to October, the native trader conveys his employer's rice

or com up the river, and receives in exchange the pagnes or country

cloths ; in November he barters these same cloths for ground nuts,

hides, and wax ; and for the rest of the year, till the rainy seasoa

comes round again, he supplies the natives with arms, powder, ram,

Madras handkerchiefs, and other European productions. The
French traders, however, who are gradually getting a large share of

the commerce into th^eir hands, have introduced the custom of

money transactions, and the innovation is well received by the

natives.-

The trade in ground nuts is of comparatively recent development.

In 1836 the value exported was only £838; in 1837 it reached

£8053, and in 1840 no less than £15,209. In 1860 the value was

£79,611, and in 1861 £101,060. The average quantity betweea

1850 and 1860 was 11,196 tons; between 1870 and 1877 it was 14,000

tons. The supply is greatly affected by the political state of the

country in which the nuts are grown. Most of the necessary tOlage

is performed by the tribe of the Sera-WouUis, who come down from

the interior in great numbers, and return home when they have

earned what they desire. The French markets are the principal

destination of the nuts. American traders deal mainly in hides,

horns, and beeswax ; and the honey is chiefly piuchased for the

German market. The Roman Catholics maintain a mission and a

small convent in the Gambia, and the Wesleyans have long had a

number of stations. The latter have done great sei-vice to education
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in the colony,—their 10 schools, as far bacl< as 1860, being attended
by 1273 scholars. It was not till 1869 that, even at Bathurst,
a Government school was established ; but there are now several
schools in connexion with the Episcopal church. The Roman
Catholics began the erection ot a large schoolhouse in 1873.
The Gambia was visited by the Carthaginian explorer Hanno,

and it became early known 'to the Portuguese discoverers ; but it

was not till 1618 that English tradei's began to turn their atten-
tion to this quarter. In that year a company was formed for the
exploration of the river. Eichard Thornpson was sent out in the
"Catherine," and succeeded in reaching Kassan, a Portuguese tradiug
town, but he never returned, and his fate is not known. Two years
after\<ards, Richard Jobson advanced beyond the falls of Bairaconda

;

and he was followed, about 40 years later, by Vermuyden, a Dutch
merchant. In 1723 Captain Stibbs was sent out by the African
Company to verify Vermuyden's reports of gold ; he proceeded 60
miles above the falls. The treaty of Versailles in 1783 assigned
the right of trade in the Gambia to Britain, reserving the single
port of Albreda for the French ; whUe at the same time it assigned
the Senegal to France, and reserved the port of Portendic for the
British. By the treaty of Paris in 1851 this arrangement was
re-established, and it remained in force till 1857, when an exchange
of possessions was effected, and the Gambia became a purely British
river. In 1870 theie was a proposal to transfer the colony to the
French

;
but it led to nothing more than a voluminous diplomatic

correspondence.

See Astley's Colleclion, vol. iL ; E. E. Madden's Report to the
Government in 1841 ; T. E. Poole, Life in Sierra Leone and the
Gnmiia, 1850; h. Borel, Voyaged laGambie, 1865; and the Parlia-
mentary Papers relating to Her- Majesty's Colonial Possessions.

GAJIBIER, Gambir, or Pale Catechu. See Catechu.
GAMBIEK, James, Baeox (1756-1833), English ad-

miral, was born on the 13th October 1756, at the Bahamas,
of which his father, John Gambler, was at that time lieu-
tenant-governor. He entered the navy in 1767 as a mid-
shipman on board the "Yarmouth," under the command of
his uncle; and, his family interest obtaining for him rapid
promotion, he was raised in 1778 to tlie rank of post-
captain, and appointed to the "Raleigh," a fine 32-gun
frigate. At the peace of 1783 he was placed on half-pay;
but, on the outbreak of the war of the French Revolution,
he was api)ointed to the command of the 74-guu ship
"Defence," under Lord Howe; and in her he had an
honourable share in the 'action off Ushant, on the 1st
June 1794. In recognition of his services on this occa-
sion, Captain Gambier received the gold medal, and was
made a colonel of marines; the following year he was
advanced to the rank of rear-admiral, and appointed one
of the lords of the Admiralty. In this office he continued
for six years, till, in February 1801, he, a vice-admiral of
1799, hoisted his flag onboard the "Neptune,", of 98 guns,
as third in command of the Channel Fleet under Admiral
Cornwallis, where, however, he remained for but a year,
when he was appointed governor of Newfoundland and
commander-in-chief of the ships on that station. In May
1804 he returned to the Admiralty, and, with a short inter-
mission in 1806, continued there during the naval adminis-
tration of Lord Melville, of his uncle. Lord Barham, and
of Lord Mulgrave. In November 1805 he was raised to
the rank of admiral; and in the summer of 1807, whilst
still a lord of the Admiralty, he was appointed to the com-
mand of the fleet ordered to the Baltic, wliich, in concert
with the army under Lord Cathcart, reduced Copenhagen,
and enforced the surrender of the Danish navy, consisting of
nineteen ships of the line, besides frigates, sloops, gunboats,
and naval stores. This service was considered by the
Government as worthy of special acknowledgment; the
r.aval and military commanders, officers, seamen, and
soldiers received the thanks of both Houses of Parliament,
and Admiral Gambier was rewarded with a peerage.

In the spring of the following year he gave up his seat

^u 'r,^
-A^dmiralty on being appointed to the command of

the Channel Fleet ; and in that capacity he witnessed the
partial, and prevented th? total, destruction of the French
fleet in Basque Roads, on the 12th April 1809. It is in

connexion with this event, which might have been as
memorable in the history of the British navy as it is in the
life of Lord Dundonald (see Dundonald), that Lord
Garnbier's name is now best known. A court-martial,
assembled by order of a friendly Admiralty, and presided
over by a warm partisan, " most honourably acquitted " him
on- the charge "that, on the 12th April, the enemy's ships
being then on fire, and the signal having been made that
they could be destroyed, he did, for a considerable time,
neglect or delay taking effectual measures for destroying
them;" but this decision was in reality nothing more than
a party statement of the fact that a commander-in-chief, a
supporter of the Government, is not to be condemned or
broken for not being a person of brilliant genius or daunt-
less resolution. No one now doubts that the French fleet

should have been reduced to ashes, and might have been,
had Lord Gambier had the talents, the energy, or the
experience of many of his juniors. He continued to hold
the command of the Channel Fleet for the full period of

three years, at the end of which time—in 1811—he was
superseded. In 1814 he acted in a civil capacity as chief

commissioner for negotiating a treaty of peace with the
United States ; for his exertions in which business, he
was honoured with the Grand Cross of the Bath. In
1830 he was raised to the high rank of admiral of the fleet,

and he died 19th April 1833.

Although he had the good fortune to attain the very
highest service rank. Lord Gambier is assuredly. not one of
those admirals whose memory the British navy treasures or

idolizes. His predilection was for a life on shore ; and
during the great war he so utilized his family interest that

he remained for nearly half the time a member of the
Admiralty. And whether afloat or ashore, he had neither

the genius nor me strength of mind fitted for high command
or high office. Personally he was a man of earnest, almost
morbid, religious principle, and of undoubted courage ; but
the administration of the Admiralty has seldom given rise

to such flagrant scandals as during the time when Lord
Gambier was a member of it ; and through the whole war,

the self-esteem of the navy suffered no such wound as during
Lord Gambler's command in the Bay of Biscay.

The so-called Memorials, Personal and Historical, of Admiral
Lord Gambier, by Lad^ Chatterton (1861), has no historical value.

The life of Lord Gambier is to be read in Marshall's Royal Nttval
Biography, in Ralfe's Naval Biography, . in Lord Dundonald's
Autobiography of a Seaman, in the Minutes of the Courts-Martial,
and in the general history of the period.

GAMBOGE, the drug Cambogia, a gum-resin procured

ixom.Garcinia Morella, Desrous., var. pedicellata, a dioecious

tree with leathery, laurel-like leaves, small yellow flowers,

and usually square-shaped and four-seeded fruit (see R.

Jamie, Pharm. Journ., 3d ser., vol. iv. p. 802), a member of

the natural order Guttiferai, and indigenous to Camboja
(see Cambodla, vol. iv. p. 725), and parts of S4am and of

the south of Cochin China, formerly comprised in Cam-
bojan territory. The juice, which when hardened con-

stitutes gamboge, is contained in the bark of the tree,

chiefly in numerous ducts in its middle layer, and from this

it is procured by making incisions, bamboo joints being

placed to receive it as it exudes. Gamboge occurs in

commerce in cylindrical pieces, known as pipe or roll

gamboge, and also, usually of inferior quality, in cakes

or amorphous masses. It is of a dirty orange exter

nally ; is hard and brittle, breaks with a conchoidal and

reddish-yellow, glistening fracture, and affords a brilliant

yellow powder ; is odourless, and has a taste at first slight,

but subsequently acrid ; forms with water an emulsion ;

and consists of from 20 to 25 per cent, of gum soluble in

water, and from 70 to 75 per cent, of a resin, gamhogic acid,

soluble in alcohol and ether, and, according to Johnston,
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of the formula C^oHjjO^, together with moisture about 5

per cent., and a trace of ligneous fibre. Its commonest
adulterations are rice-flour and pulverized bark. Some
quantity of gamboge is shipped from Kampot in Camboja,
but the principal places of export are Bangkok in Siam, and
Saigon in Cochin China. Gamboge is a powerful hydra-
gogue purgative, less drastic only than elaterium and croton

oil. Like aloes, it appears to exert its chief influence on
the lower bowel {Brit, and For. Med.-Chir. Rev., i., 1853,

p 128), and in combination with compound colocynth pill

it has been recommended by Dr Symonds as one of the

most eflScient purgatives in torpor of the colon. The
researches of Christison, Pabo, and Daraszkiewicz go to

prove that gambogic acid alone is less cathartic than the

same weight of gamboge ; according to the last-mentioned

experimenter and Schaur, thepresence of bile in theintestines

is requisite for the development of its action. In cerebral

affections, as apoplexy, when great debility is not present,

gamboge has proved to be a valuable counter-irritant

purgative. It is sometimes employed as an anthelmintic,

but appears to be devoid of any specific influence on
entozoa. Some authorities regard it as decidedly diuretic

in action. By Christison and others it has been found
highly serviceable in dropsy. Abeille (quoted in Brit, and
For. Med.-Chi): Eev., 1853, n. p. 279)administereditforthat

disease, in alcoholic solution, in divided doses of C grains per

diem, increased by 2 grains daily, and given two hours prior

or subsequent to meals. With the relief of the dropsy he

observed that the patient's toleration of these large quantities

ceased. As gamboge is apt to occasion vomiting and grip-

ing, it is usually administered in combination with milder

remedies. It is an ingredient of the pilula cambogiai com-

posita of pharmacy. In overdoses it acts as an acrid poison,

provoking violent emesis and catharsis, and abdominal

pain, coldness of the extremities, and ulceration and morti-

fication of the intestines, eventuating in death. Gamboge
is used as a pigment, and as a colouring matter for

varnishes. It appears to have been first brought into

Europe by merchants from the East, at the close of the

16th century. Bontius, writing in the year 1658, mentions

it utider the name of guttagemoii, a word derived by Eost

from the Malay gutdh, gum, and Javanese y«?H«, medicinal.

By the Chinese gamboge {tang-hwang and shie-hwang) is

understood to be " serpent-bezoar," a substance vomited up
by serpents, or the product of a species of ratan, analogous

to the tabasheer of the bamboo (F. P. Smith, Confrib. to-

wards the Mat. Med. . . of China, 1871). Varieties of

gamboge are yielded by Garcinia Morella, Desrous., a

native of S. India and Ceylon, and by the Indian species

G. pictoria, Roxb., and G. travancorica,, Beddome.

See Christison, "Obs. on a new variety of Gamboge from
Mysore," Pharm. Journ., ser. i. vol. vi. pp. 60 69, and "On
the Gamboge Tree of Siam," ib., vol. x. p. 235; F. Mason, "On
the Gamboge of the Tenasserim Provinces," ih., vol. vii. p. 398

;

Pcreiraf, Materia Mcdica, vol. ii. pt. ii. ; D. Hanbury, "On the

Species of Oarcinia which affords Gamboge in Siam," Trans. Linn.

Soc, xxiv., 1864, 487-490 ; E. J. Waring, Map. of Pract. Thera-
peutics, 3d ed. , 1871 ; J. L. de Lanessan, "!fitude sur le Genre
Garcinia (Clusiac^es) et sur I'Origine et les Proprietes de la Gomme
Gutte," Coll. des Thises soutenues A la Faculti de Midecine de Paris,

1872, vol. X., No. 63; Fliickiger and Hanbury, Pharmacographia,
1874 ; H. C. Wood, ^ Treatise on Therapeutics, 1874; Bentleyand
Triraen, Medicinal Plants, pt. xxx.

,
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GAME LAWS. This expression is applied in England
to a series of statutes of modern date, establishing a peculiar

kind of—property in wild animals. These statutes, it is

well known, are regarded with great dislike by a large and
important section of the people—partly on account of their

alleged injurious economic efiects, and partly on account of

their harsh and exceptional character. It will be well to

state first the principles of the common law, and then to

show how far they have been superseded byrecent legislation.

61

By the very nature of the case, wild animals cannot be
made the subject of that absolute kind of ownership which
is generally signified by the term property. The substan-
tial basis of the law of property is physical possession, the
actual power of dealing with things as we see fit, and we
can have no such power over animals in a state of nature.
Accordingly, the common law recognized nothing like pro-
perty in wild animals, until they had, as it were, been re-

duced into possession. Wild animals reclaimed or confined
become property, but the moment they escape from con-
finement the property is gone, and the rights of the owner
are lost. Even bees, which might well be described as
domesticated and not wild animals, do not become property
until they are hived. " Though a swarm lights on any
tree," says Bracton, "I have no more property therein than
I have in the birds which make their nests thereon." The
owner of a confined animal which escapes does indeed retain
his property while he is in pursuit of the fugitive ; i.e., no
other person can, in the meantime, establish a right of pro-

perty against him by capturing the animal, just as a swarm
of bees "which fly from and out of my hive are mine so
long as I can keep them in sight, and have power to pursue
them." Again, the law recognized a right in wild animals
propter impofentiam, i.e., when they were young and unable
to move from place to place. With these exceptions wild
animals were res mdlius, capable of being made the pro-
perty of any person reducing them into possession. A prior

right to acquire property in such animals was, however,
allowed to the owner (or occupier) of the soil. Thus it is

said that "if A starts a hare in the ground of B, and hunts
it and kills it there, the property continues all the while
in B." B is said to have a right of property in the wild
animals on his land ratione soli. But " if A starts a hare
on the ground of B, and hunts it into the ground of C and
kills_it there, the property is in A, and not in B or C."
That is to say, the so-called property in wild animals ratione

soli consists in this, that if one of them is started and killed

by a trespasser it belongs to the owner (or occupier) of the

soil. If the animal goes to another man's land this

inchoate right is transferred to the other man. And the

inchoate right of the owner becomes an actual right of pro-

perty only when the animal is both started and killed by
the trespasser on the same man's land. Such right as the

owner has belongs to the occupier when the land is given

without reserve to a tenant for a term.

These principles, it will be observed, apply to all wild

animals, and no distinction is made between game and other

animals. The laws of the forest, however, established in

derogation of the common law a difi'erent kind of property

in certain classes of wild animals. For an account of these

see FoEEST Law (vol. ix. p. 408). The forest code affected

definite districts of the country, and the right which they

protected was the exclusive right of hunting the animals of

the forest within those districts.

The game laws as above defined have virtually taken the

piace of the forest laws. The latter protected the privilege

of the king and his favourites to hunt certain animals in

certain districts ; the former have extended and protected

the right of an owner of the soil to the chase of certain ani-

mals on his own estate. The means adopted have been to

make trespass (in itself only a civil wrong) a criminal offence

punishable with great severity, and to restrict, by a system of

licences, the right as well of killing as of selling game. The

principal Acts are 1 <fe 2 William IV. c. 32 (the Game, Act),

9 Geo. IV, c. 69 (the Night Poaching Act), 23 k 24 Vict,

c. 90 (Game Licences Act), and the Hares Killing Act, 11

& 12 Vict. c. 29. The Game Act repeals a large number

of statutes on the subject, most of them passed in the 18th

century. Game is defined to include " hares, pheasants,

partridges, grouse, heath or moor game, black game, and
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bustards," and the same definition is found in the Night

Poacbing Act. A close time is fixed Tor certain birds of

o^nie :—for partridges from 1st February to 1st September;

pheasants, 1st February to 1st October; black game, 10th

December to 20th August ;
grouse, 10th December to 12th

August; bustard, 1st March to 1st September; and the

possession of such game after 10 days in dealers, and 40

days in other persons, from the expiration of the season is

made illegal. The Act makes no difference in the effect of

a game certificate (now " game licence") ; that is to say,

the licence authorizes the holder to kill game, subject to

the law of trespass as modified by this Act. A temporary

aection reversed, as to all existing leases, the presump-

tion of law that the game, unless specially reserved, be-

longs to the tenant ; but the presumption remains as to

all future leases. But when the game has been reserved to

the landlord, or any assignee of his, then the occupier shall

be punished for killing it, or for authorizing any other

person to do so. This section no doubt was rendered

necessary by the fact' that the law of trespass, which is the

pivot of the Game Act, could not be made to include the

case of a farmer shooting game on his own ground ; but it

is open to the remark that in effect it converts a mere breach

of contract into a crime. Persons holding game certificates

(licences) may sell game to persons licensed to deal therein.

Various sections of the Act define the penalties to which

persons killing or selling game without a licence shall be

subject, and it should be noticed that it is a punishable

offence even to buy game except from a licensed dealer.

The section relating to trespass (§ 30 of the Game Act)

enacts that, "if any person whatsoever shall commit any

trespass by entering or being in the day time upon any

land in search or pursuit of game, ok woodcocks, snipes,

quails, landrails, or conies,^ such person shall, on conviction

thereof before a justice of the peace, forfeit and pay such

sum of money, not exceeding two pounds, as to the justice

shall seem meet, together with the costs of the conviction;"

and that if any persons, to the number of five or more

together, shall commit any trespass by entering or being in

the day time upon any land in search of or pursuit of game

or woodcocks, &c, " each shall, on conviction, forfeit a sum
not exceeding five pounds. The leave of the occupier shall

be no defence when the game belongs to the landlord or

other persons ; and by § 31, trespassers in pursuit of game,

Ac, may be required to leare the land, to tell their names

and abodes, and if they refuse may be arrested. The owner

of the right of shooting may take from them any game
found in their possession. The sections against trespassers,

however, do not include any person hunting or coursing

upon any laud with hounds or greyhounds." This act

applies only to England.

The Poaching Acts are stiU more severe. The Night

Poaching Act enacts that, " if any person shall, after the

passing of this Act, by night unlawfully take or destroy any

game or rabbits in any land, whether open or enclosed, or

shall by night unlawfully enter or be on any land, whether

open or enclosed, with any gun, net, engine, or other instru-

ment for the purpose of destroying game, such offender

shall, upon conviction thereof before two justices of the

peace, be committed for the first offence to the common gaol

or house of correction for any period not exceeding three

calendar months, there to be kept to hard labour, and at

the expiration of such period shall find sureties " for his not

so offending again. For a second offence the punishment

is six months with hard labour, &c., with one year's further

imprisonment in default of sureties , a third offence is a

misdemeanour, and the punishment is penal servitude for

* T!iese animals, although not included in the statutoiy definition

of game, are by this section partially admitted to the benefit of the

(Act.

not more than seven years, or imprisonment for not more
than two years. A later Act, 7 & 8 Vict. c. 29, §1, applies

the penalties to the unlawful taking or destroying game on

a highway by night. " Night " is declared to commence at

the expiration of the first hour after sunset and to conclude

at the beginning of the last hour before sunrise. Finally,

the Poaching Prevention Act (25 & 26 Vict. c. 114) gives

power to a constable, " on any highway, street, or public

place, to search any person whom he may have good cause

to suspect of coming from any land where he shall have

been unlawfully in search or pursuit of game, or any per-

sons aiding or abetting such person, and having in his

possession any game unlawfully obtained, or any gun, part

of gun, or nets or engines used for the killing or taking

game ; and also to stop and search any cart or other con-

veyance in or upon which such constable or peace ofiiGer

shall have good cause to suspect that any such game, or any
such article or thing, is being carried by any such person."

If any such thing be found the constable is to detain it,

and apply for a summons against the offender, summoning
him to appear before two justices, where, on conviction, he

may be fined not more than £5, and shall forfeit the game,
guns, &c., found in his possession. This Act is available

by night as well as day. It should be noted in all cases

where the unlawful taking or destroying of game is men-
tioned, that such taking is made unlawful only by the pro-

visions of the Acts relating to certificates., or by the law

relating to trespass. A person provided with a certificate

can still kill game where he pleases, unless he commits a

trespass—the only exception being that of the tenant whose
landlord has reserved the game in his lands. Thus it may
be inferred that a poacher provided with a certificate could

not be brought within the limits of the Act relating to

poaching on highways.

Game certificates are now regulated by 23 & 24 Vict, c 90.

Section 4 enacts that " any person, before he shall in Great

Britain take, kill, or pursue, or aid or assist in any manner
in the taking, killing, or pursuing, by any means whatever,

or use any dog, gun, net, or other engine for the purpose of

taking, killing, or pursuing any game, or any woodcock,

snipe, quail, landrail, or any coney, or any deer, shall take

out a proper licence to kill game under this Act "—subject

to a penalty of £20. There are, however, certain excep-

tions and exemptions. As to licences to deal in game, any
person who shall have obtained a licence to deal in game
from the justices of the peace under the provisions of 1 <fe

2 Will. IV. c. 32, and 2 & 3 Vict. c. 35, shall annually and
during the continuance of such licence, and before he shall

be empowered to deal in game under such licence, obtain a

further licence to deal in game under this Act, and only

those who have obtained licence from the justices shall be

licensed under the Act, ie., by the Inland Revenue. By
11 & 12 Vict. c. 29 any occupier or owner having the right

of killing game may, by himself or by any person author-

ized by him in writing, kUl hares without paying duty or

taking out licence.

Most of the Acts cited above apply to Scotland as well

as England, and when they do nbt there are special

enactments for Scotland having substantially the same

effect. The more important statutes specially affecting

Scotland are the 13 Geo. III. c. 54, which fixes a close

time for killing, selling, buying, &c., muirfowl, Leathfowl,

partridge, and pheasant ; the 2 & 3 Will. IV. c. 68 (the Tres-

pass Act); the 11 & 12 Vict. c. 30 (Hares KLUing Act)

:

and the 40 & 41 Vict. c. 28. The last is to some extent a

departure from the general policy of the game laws, being

an attempt to provide compensation to tenants for damage

caused by game. In effect it will be found to belong to the

class of " permissive " statutes. The important aectionof"

the 4th :-
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"Where, under any lease made subsequently to the commence-

ment of this Act, or where, by presumption of common law, upon
any land occupied under a lease made subsequently to the com-
mencement of this Act, the lessor shall reserve or retain the sole

right of hunting, killing, or taking rabbits, hares, or other game,
^or an}" of them, 'the lessee shall be entitled to compensation for the

damage done to his crops in each year by the rabbits and hares, or

other game, to which the lessor may have reserved or retained the

whole right, in excess of such sum as may have been set forth in

the lease as the amount of annual damage for which it is agreed no
compensation shall be due ; and if no such sum shall be set forth,

then in excess of the sum of forty shillings."

Scotch law, differing in this respect from Englbh law,

infers that, when the lease contains no stipulations as to

game, the landlord reserves the right of killing game to

himself. The Act contains provisions for settling claims of

damage either by arbitration or by action at law. Leases

made before the Act are not to be afifected thereby. The
old Act of 1621, "aneut hunting and hauliiing, " is cited in

the schedule of the last-mentioned Act ; it " ordaines that

no man hunt nor haulk at any time hereafter who hath not

a plough of land in heritage, under the pain of £100." It

is, of course, practically obsolete. (e. e.)

GAMES. The public games of Greece and Borne were

athletic contests and spectacles of various kinds, generally

connected with and forming part of a religious observance.

Probably no institutionexercised a greater icfluence in mould-

ing the national character, and producing that unique type

of physical and intellectual beauty which we see reflected in

Greek art and literature, than the public contests of Greece.

For them each youth was trained in the gymnasium, they

were the central mart whither poet, artist, and merchant

each brought his wares, and the common ground of

union for every member of the Hellenic race. It is to

Greece then that we must look for the earliest form and
the fullest development of ancient games, and we propose

in the present article to treat principally of the Greek
dyuivei. The shows of' the Roman circus and amphitlieatre

were at best a shadow, and in the later days of the empire

a travesty, of the Olympia and Pythia, and require only

a cursory notice. " Corruptio optimi fit pessima." From
the noblest spectacle in the world, the Greek Olympia, the

downward course of public games can be traced, till we
reach the ignoblest, the Roman amphitheatre, of whose
horrors we may still form a faint picture from its last sur-

vival, the Spanish buU-fight.

The earliest games of which we have any record are those

at the funeral of Patroclus, which form the subject of the

twenty-third Iliad. They are noticeable both as showing
that the belief that the dead would be appeased or gratified

by the same exhibitions which pleased them in life was a
common heritage of Greeks and Romans from their Aryan
progenitors, and as already including all the distinctive

competitions which we find in historical times,—the chariot-

race, archery, boxing, wrestling, and putting the weight.

Each of the great Grecian games was held near some shrine

or consecrated spot, and is connected by myth or legend
with some hero, demigod, or local deity.

The Olympian games were the earliest, and to the last they
remained the most celebrated of the four national festivals.

Olympia was a naturally enclosed spot in the rich plain of

Elis, bounded on the N. by the rocky heights of Kronos,
and on the S. and W. by the Alpheus and its tributary

the Kladeus. There was the grcve of Altis, in which were
ranged the statues of the victorious athletes, and the temple
of Olympian Zeus with the chryselephantine statue of the

god, the masterpiece of Phidias. There Hercules (so ran the
legend which Pindar has introduced in one of his finest odes),

when he had conquered Elis and slain its king Augeas, conse-

crated a temenos and instituted games in honour of his vic-

tory. A later legend, which probably embodies historical
fact, tells how, when Greece was torn by dissensions and

ravaged by pestilence, Iphitus inquired of the oracle for help,

and was bidden restore the games which had fallen into de-
suetude ; and there was in the time of Pausanias, suspended
in the temple of Hera at Olympia, a bronze disk whsreon
were inscribed, with the regulations of the games, the names
of Iphitu-s and Lycurgus. From this we may safely infer

that the games were a primitive observance of the Eleians
and Pisans, and first acquired their celebrity from the
powerful concurrence of Sparta. In 776 B.C. the Eleians
engraved the name of their countryman Corcebus as victor
in the foot race, and thenceforward we have an almost un-
broken list of the victors in each succeeding Olympiad or
fourth recurrent year. For the next fifty years no names
occur but those of Eleians or their next neighbours. After
720 B.C. we find Corinthians and Megareans, and later still

Athenians and extra-Peloponnesians. Thus what at first

was nothing more than a village bout became a bond of

imion for all the branches of the Doric race, and grew in

time to be the high feast to which every Greek gathered,

from the mountain fastnesses of Thessaly to the remotest
colonies of Gyrene and Marseilles. It survived even the
extinction of Greek liberty, and had nearly completed twelve
centuries when it was abolished by the decree of the
Christian emperor Theodosius, in the tenth year of his reign.

The last Olympian victor was a Romanized Armenian named
Varastad.

Let iis attempt to call up the scene which Olympia
in [its palmy days must have presented as the great

festival approached. Heralds had proclaimed throughout
Greece the truce of God, which pijt a stop to all warfare,

and ensured to all a safe conduct during the sacred month.
So religiously was this observed that the Spartans chose to

risk the liberties of Greece, when the Persians were at the

gates of Pylfe, rather than march during the holy days.

Those white tents which stand out against the sombre grey

of the olive groves belong to the Hellanodicse, or ten judges

of the games, chosen one for each tribe of the Eleians.

They have been here already ten months, receiving instruc-

tion in their duties. All, too, or most of the athletes must
have arrived, for they have been undergoing the indispens-

able training in the gymnasium of the Altis. But along

the " holy road " from the town of EUs there are crowding

a motley throng. Conspicuous in the long train of pleasure-

seekers are the Oewpoior sacred deputies, clad in their robes

of ofiice, and bearing with them in their carriages of state

ofi'erings to the shrine of the god. Nor ia there any lack

of distinguished visitors. It may be Alcibiades, who, they

say, has entered no less than seven chariots ; or Gorgias,

who has written a famous cVt'Sci^ts for the occasion ; or the

sophist Hippias, who boasts that aU he bears about him,

from the sandals on his feet to the dithyrambs he carries in

his hand, are his own manufacture ; or Action, who will

exhibit his picture of the Marriage of Alexander and

Roxana—the picture wliich gained him no less' a prize than

the daughter of the Hellanodices Praxonides ; or, in an

earlier age, the poet-laureate of the Olympians, Pindar

himself. Lastly, as at the mediaeval tournament, there

are "store of ladies whose bright eyes rain influence;"

matrons, indeed, are excluded on pain of death, but

maidens, in accordance with Spartan manners, are admitted

to the show.

At daybreak the athletes presentea tnemselves in the

Bouleuterion, where the presidents were sitting, and proved

by witnesses that they were of pure Hellenic descent, and

had no stain, religious or civil, on their character. Laying,

their hands on the bleeding victim, they swore that they

had daly qualified themselves by ten- months' continuous

training in the gymnasium, and that they would use no

fraud or guile in the sacred 'contests. Thence they pro-

ceeded to the stadium, where they stripped to the skin and
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anoin'pd themselves. A herald proclaimed—"Let the
runners put their feet to the line," and called on the
spectators to challenge any disqualified by blood or
character. If no objection was made, they were started by
the note of the trumpet, running in heats of four, ranged
in the places assigned them by lot. The presidents seated

near the goal adjudged the victory. The footrace was only
one of twenty-four Olympian contests which Pausanias
enumerates, though we must not suppose that these were
all exhibited at any one festival. Till the 77th Olympiad
all was concluded in one day, but afterwards the feast was
extended to five. The order of the games is for the most
part a matter of conjecture, but, roughly speaking, the

historical order of their institution was followed. We wUl
now describe in this order the most important.

(1.) The foot-race. For the first 13 Olympiads the

Spo/ios, or single lap of the stadium, which was 200 yards
long, was the only contest.^ The Si'awXos, in which the
course was traversed twice, was added ini the 14th Olympiad,
and in the 15th the 8dA.i;^os, or long race, of 7, 12, or,

according to the highest computation, 24 laps, over 3 miles

in length. We are told that the Spartan Lad as, after

winning this race, dropped down dead at the goal There
was also, for a short time, a race in heavy armour, which
Plato highly comrnends as a preparation for active service.

(2.) Wrestling was introduced in the 1 8th Olympiad. The
importance attached to this exercise is shown by the very
word pahvstra, and Plutarch calls it the most artistic an J-

cunning of athletic games. The practice differed little from
that of modern times, save that the wrestler's limbs were
anointed with oil and sprinkled with sand. The third

throw, which decided the victory, passed into a proverb,

and struggling on the ground, such as we see in the famous
statue at Florence, was not allowed, at least at the Olympia.

(3.) In the same year was introduced the irhn-aOXov, a' com-
bination of the five games enumerated in the well-known
pentameter ascribed to Simonides :

—

aX/iO, iroSaKiiriv, Sitrnov, &KOi>Ta, triXTiy.

Only the first of these calls for any comment. The only
leap practised seems to have been the long jump. The
leapers increased their momentum by means of dAi-^pes or
dumb-bells, which they swung in the act of leaping. By
the help of them, and of the spring-board, enormous dis-

tances were covered, though the leap of 55 feet with which
Phayllus is credited is simply incredible. It is disputed
whether a victory in all five contests, or in three at least,

was required to win the n-evraOXov. (4.) Boxing was
added in the 23d Olympiad. The rules were much
the same as those of the modem ring, except that tKe

boxer's fists and wrists were armed with straps of leather.

The force of the blow was thereby increased ; but no arm
•o terrible as the oestna of the Romans can ever have
been admitted in Greek contests, seeing that the 'death
of an antagonist not only disqualified a combatant, but was
severely punished. In the pancratium, a combination of
wrestling and boxing, the use of these straps, and even of
the clenched fist, was disallowed. (5.) The chariot-race

had its origin in the 23d Olympiad. It was held in the
hippodrome, a race-course 1200 feet long by 400 broad, laid

out on the left side of the hUl of Kronos. The whole
circuit had to be traversed twelve times. In the centre near
the further end was the pillar or goal (the spina of the
Romans), round which the chariots had to turn. " To .shun

the goal with rapid wheels" has been well selected by
^lilton as the most graphic feature of the Olympian games.
So dangerous indeed was the manoeuvre that, according to

Pausanias, a mysterious horror attached to the spot, and
horses when they passed it would start in terror without
visible cause, upsetting the chariot and wounding the driver.

The number of chariots that might appear on the course at

once is uncertain. Pindar {Pyth., v. 46) praises ArcesUaus
of Cyrene for having brought off his chariot uninjured in a
contest where no fewer than forty took part. The large

outlay involved excluded aU but rich competitors, and
even kings and tyrants eagerly contested the palm. Thus
in the list of victors we find the names of Cylon, the
would-be tyrant of Athens, Pausanias the Spartan king,

Archelaus of Macedon, Gelon and Hiero of Syracuse, and
Theron of Agrigentum. Chariot^races with mules, with
mares, with two horses in place of four, were successively

introduced, but none of these present any special interest.

Races on horseback date from the 33d Olympiad. As the

course was the same, success must have depended on skill

as much as on swiftness. Lastly, there were athletic con-

tests of the same description for boys, and a competition of

heralds and trumpeters, introduced in the 93d Olympiad.
The prizes were at first, as in the Homeric times, of some

intrinsic value, but after the 6th Olympiad the only prize

for each contest was a garland of wUd olive, which was cut
with a golden sickle from the kallistephanos, the sacred tree

brought by Hercules " from the dark fountains of Ister in

the land of the Hyperboreans, to be a shelter common to

all men and a crown of noble deeds" (Pindar, 01., iii. 18).

Greek writers from Herodotus to Plutarch dwell with com-
placency on the magnanimity of a race who cared for no-

thing but honour and were content to struggle for a corrup-

tible crown. But though the Greek games present in this

respect a favourable contrast to the greed and gambling of

the modern race-course, yet to represent men like Milon and
Damoxenus as actuated by pure love of glory is a pleasing

fiction of the moralists. The successful athlete received in

addition to the immediate honours very substantial rewards.

A herald proclaimed his name, his parentage, and his

country ; the HeUanodicse t»ok from a table of ivory and

gold the olive crown and placed it on his head, and in his

hand a branch of palm ; as he marched in the sacred revel

to the temple of Zeus, his friends and admirers showered in

his path flowers and costly gifts, singing the old song of

Archilochus, rrfveXKa KaXKiviKe, and his name was canonized

in the Greek calendar. Fre.-h honours and rewards awaited

him on his return home. If he was a^i Athenian he

received, according to the law of Solon, 500 drachmae, and

free rations for life in the Prytaneum ; if a Spartan, he had

as his prerogative the. post of honour in battle. Poets like

Pindar, Simonides, and Euripides sung his praises, and

sculptors like Phidias and Praxiteles were engaged by the

state to carve his statue. We even read of a breach in the

town walls being made to admit him, as if the common road

were not good enough for such a hero ; and there are well-

attested instances of altars being built and sacrifices offered

to a successful athlete. No wonder then that an Olympian

prize was regarded as the crown of human happiness.

Cicero, with a Roman's contempt for Greek frivolity,

observes with a sneer that an Olympian victor receives more

honours than a triumphant general "at Rome, and tells' the

story of the Ehodiau Diagoras, who, having himself won the

prize at Olympia, and seen his two sons crowned on the

same day, was addressed by a Laconiah in these words :—

.

" Die, Diagoras, for thou hast nothing short of divinity li

desire." Alcibiades, when setting forth his services to tIjB

state, puts first his victory at Olympia, and the prestige 1w

had won for -Athens by his magnificent display. But

perhaps the most remarkable evidence of the exaggerated

value which the Greeks attached to athletic progress is a

casual expressionwhich Thucydides employs when describ-

ing the enthusiastic reception of Brasidas at Scicne. The

Government, he says, voted him a crown of gold, and the

multitude flocked round him and decked him with garlands,

as though he were an athlete.
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The above- description of the Olympian games ^111 seVve

'

generally for the other great festivals of Greece. Without
entei'ing on any detailed account of these, it will be suffi-

cient here to glance at the most prominent characteristics

of each.

The Pytkiaa games, second only to the Olympian in im-
portance, were founded after the first Sacred War out of

the spoils of Cirrha, 595 B.C. Originally a local festival

held every eighth year in honour of the Delphic god,
with no other contests but in the harp and the psean—i6

fact a sort of Greek Eisteddfod—they developed into a
common ayiliv for all Greece (so Demosthenes calls them),
with all the games and races of Olympia, from which they
were distinguished only by their musical and poetical com-
petitions. They were held under the superintendence of

the Amphietyones in the autumn or first half of every third

Olympian year. The prizes were a wreath of laurel and a
palm.

The Nemeath games, originally a warlike gathering and
review, were held in honour of Nemean Zeus at the grove
of Nemea, between Cleona; and Phlius, in the second and
fourth year of each Olympiad. They date from about 570
B.C. The prize was a chaplet of parsley.

The Isthmian games, founded a little earlier the,n the

Nemean, partook at first of the nature of mysteries. They
were held on the narrowest part of the Isthmus of Corinth
in honour of Poseidon in the first and third year of each

Olympiad. Their prize was a wreath of pine leaves. The
importance of the Isthmian games in later times is shown
by the tact that Flamininus chose the occasion for proclaim-

ing the liberation, of Greece, 196 B.C. That at a later

anniversary (67 a.d.) Nero repeated the proclamation of

Flamininus, and coupled with it the announcement of his

own infamous victory at Olympia, shows alike the hoUow-
ness of the first gift and the degradation which had befallen

the Greek games, the last faint relic of Greek worth and
independence.

The Liidi Puhlici of the Romans included feasts and
theatrical exhibitions as well as the public games with which
alone we are concerned. As in Greece, they were intimately

connected with religion. At the beginning of each civil

year it was the duty of the consuls to vow to the gods

games for the safety of the commonwealth, and the expenses

"were defrayed by the treasury. Thus, at no cost to them-

selves, the Roman public were enabled to indulge at the

same time their religious feelings and their love of amuse-

ment. Their taste for games naturally grew till it became
a passion, and under the empire games were looked upon
by the mob as one of the iwo necessaries of life. The
sediles who succeeded to this duty of the consuls were ex-

pected to supplement the state allowance from their private

purse. Political adventurers were not slow to discover so

ready a road to popularity, and what at first had been ex-

clusively a state charge devolved upon men of wealth and
ambition. A victory over some barbarian horde or the

death of a relation served as the pretext for a magnificent

display. But the worst extravagance of private citizens

was eclipsed by the reckless prodigality of the Caesars, who
squandered the revenues of whole provinces in catering for

the mob of idle sight-seers on whose favour their throne

depended. But though public games played as important

a part in Roman as in Greek history, and must be studied

by the Roman historian as an integral factor in social and

political life, yet, regarded solely as exhibitions, they are

comparatively devoid of interest, and we Bympp.thize with

Pliny, who asks his friend how any man of sense can go

day after day to view the same dreary round of fights and

races.

It is easy to explain the different feelings which the

games of Greece and of Rome excite. The Greeks at their

best were actors, the Eomans from first to last were specta-

tors. It is true that even in Greek games the professional

element played a large and ever-increasing part. As early

as the 6th century B.C. Xenophanes complains that the
wrestler's strength is preferred to the wisdom of the philo-

sopher, and EuripideS; in a well-known fragment, holds up
to scorn the brawny swaggering athlete. But what in

Greece was a perversion and acknowledged to be such, the
Romans not only practised but held up as their ideal. No
Greek, however high in birth, was ashamed to compete in

person for the Olympic crown. Tha Roman, though little

inferior in gymnastic exercises, kept strictly to the privacy
of the palaestra ; and for a patrician to appear in public as
a charioteer is stigmatized by the satirist as a mark cf

shameless effrontery.

Roman games are generally classified as fixed, extra-

ordinary, and voiive; but for our present purpose they ma7
be more conveniently grouped under two heads according

to the place where they were held, viz., the circus or t5:o

amphitheatre.

For the Roman world the circus was at once a political

club, a fashionable lounge, a rendezvous of gallantry, a
bett'.ng ring, and a playground for the million. Juvenai,

speaking loosely, says that in his day it held the whole of

Rome; and there is no reason to doubt the precise statement

of P. Victor, that in the Circus Maximus there were seats

for 350,000 spectators. Of the various Zudi Circences it

may be enough here to give a short account of the most
important, the Lv.di Magni or Maximi.

Initiated according to legend by Ta'rquiniiis Prisons, the LvAi
Magni were originally a votive feast to Capitoline Jupiter, promised
by the general when he took the field, and performed on liis return
from the annual campaign. They tlius presented the appearance of
a military spectacle, or rather a review of the whole burgess force,

which marched in solemn procession from the Capitol to the forum
and thence to the circus, which lay between the Palatine and
Aventine. First came the sons of patncians mounted on horseback,
next the rest of the burghers ranged according to their military

classes, after them the athletes, naked save for the girdle round
their loins, then the company of dancers with the harp and flute

players, ne.rt the priestly colleges bearing censers and other sacred

instruments, and lastly the simulacra of the gods, carried aloft on
their shoulders or drawn in cars. Tlie games themselves were four-

fold:—(1) the chariot race
; (2) the Indus Troice

; (3) the military
review ; and (4) gymnastic contests. Of these only the first two call

for any comment. (1.) The chariot employed in the circus was the

two-wheeled war car, at first drawn by two, afterwards by four, and
more rarely by three horses. Originally only two chariots started

for the prize, but under Caligula we read of as many as twenty-four

heats nm in the day, each of four chariots. The distance traversed

was fourteen times the length of the circus or nearly fire miles.

The charioteers were apparently from the first professionals, though
the stigma under which the gladiator lay never attached to their

calling. Indeed a successful driver may compare in popularity and
fortune with a modern jockey. The drivers were divided into com-
panies distinguished by the colours of their tunics, whence arose

the faction of the circus which assumed such importance under the

later emperors. In republican times there were two faction.s the

white and the red ; two more, the green and the blue, wtrt added

under the empire, and for a short time in Domitieu's reiga there

were also the gold and the purple. Even in Juvensl's day party

spirit ran so high that a defeat of the green Tifas looked upon as a

second Cannae. After the seat of empire had been transferred to

Constantinople these fcctioiw of the circus were made the basis of

political cabals, and frequently resulted in sanguinary tumults,

such as the famous Kika revolt (532 A.D.), in which 30,000 citizens

lost their lives. (2.) The Lndus Troite was a sham fight on horse-

back in which the actors were patrician youths. A spirited

description of it will be found m the 6th .fineid. See also

ClKCtJS.

The two exhibitions we shall next notice, though occasionally

given in the circus, belong more properly to the amphitheatre.

fenatio was the baiting of wild animals who were pitted either with

one another or with men—captives, criminals, or trained hunters

caDed bestiarii. The first certain instance on record of this amuse-

ment is in 186 B.C., when M. Fulvius exhibited lions and tigers in

the arena. The taste for these brutalizing spectacles grew apace,

and the most distant provinces were ransacked by generals and

proconsuls to supply the arena with rare animals—giraffes, tigers.
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and .:r.)Cocliles. SoDa provided tor a single show 100 liona, and

r impny 600 lions, besides elephants, which were matclied with

Gatulian banters. Julius Cassar enjo/s the doubtful honour of

iuTOiiting the buU-fight. At the inauguration of the Colosseum

5000 wila and 4000 tame beasts were killed, and te commemorate

Trajan's Dacian -victories there was a butchery of 11,000 beasts.

The naumachia was a sea fight, either in the arena, which was

flooded for the occasion by a system of pipes and sluices, or on an

artificial lake. The rival fleets were manned by prisoners of war

or criminals, who often fought till one side was exterminated. In

the sea fight on Lake Fueinus, arranged by the emperor Claudius,

100 ships and 19,000 men were engaged.

But the special exhibition of the amphithe»tre was the munus
gladiatorium, which dates from the funeral games of Marcus and
Decimus Brutus, given in honour of their father, 264 B.o. It was
probably borrowed from Etruria, and a refinement on the common
savage custom of slaughtering slaves or captives on the grave of a

warrior or chieftain. Nothing so clearly brings before us the Tein

of coarseness and inhumanity which nms through the otherwise

noble character of the Koman, as his passion for gladiatorial shows.

We can fancy how Pericles, or even Alcibiades, would have loathed

a spectacle that Augustus tolerated and Trajan patronized. Only
after the conquest of Greece we hear of their introduction into

Athens, and they were then admitted rather out of compliment to

the conquerors than from any love of the sport. In spite of numer-
ous prohibitions from Constantine downwards, they continued to

flourish even as late as St Augustine. To a Christian martyr, if we
may credit the story told by Theodoret and Cassiodorus, belongs the

honour of their final abolition. In the year 404 Telemachus, a

mouk who had travelled from the East on this sacred mission,

rushed into the arena and endeavoured to separate the combatants. •

He was instantly despatched by the praetor's orders ; but Honorius,

on hearing the report, issued an edict abolishing the gaines, which
were never afterwards revived. See Gladiatobs. (F. S.)

GAMES, GAMING. Looking here at these in their

legal aspects, it will be seen that from very early times the

law of England has attempted to exercise some control

over the sports and pastimes of the people—particularly

those involving an element of gambling. Certain games
were either prohibited altogether, or reserved for people of

some position in society. The Act 33 Henry VIII. c. 9,

increasing the severity of stiU older enactments, deals with
the whole subject in great detail, and it is interesting to

notice that the reason assigned for" prohibiting unlawful
games was that they interfered with other exercises more
useful to, the state. The Act is entitled a " BUI for the
maintaining artillery and the debarring unlawful games ;

"

and it recites that, since the last statutes, " crafty persons
have invented many and sundry new and crafty games and
plays,-as loggetting in the fields, slide-thrift, otherwise called

shove-groat, as well within the city of London as elsewhere

in many other and divers parts of this realm, keeping houses,

plays, and alleys for the maintenance thereof, by reason
whereof archery is sore decayed, and daily is like to be
more and more minished, and divers bowyera and fletchers,

for lack of work, gone and inhabit themselves in Scotland
and other places out of this realm, there working and teach-

ing their science, to the pursuance of the same, to the great
comfort of estrangers and detriment of this realm."
Accordingly penalties are declared against all persons keep-
ing houses for unlawful games, and all persons resorting-
thereto. It is further provided that " no manner of artificer

or craftsman of any handicraft or occupation, husbandman,
apprentice labourer, servant at husbandry, journeyman or
servant of artificer, mariners, fishermen, watermen, or any
serving man, shall play at the tables, tennis, dice, cards,
bowls, clash, coyting, loggetting, or any other unlawful game
out of Christmas under the pain of xxs. to be forfeit for
every time ; and in Christmas to play' at any of the said
games in their masters' houses or in their masters' presence •

and also that no manner of person shall at any time play
at any bowl or bowls in open places out of his garden or
orchard" (§ 16). The social evils of gambling (impover-
ishment, crime, neglect of divine service) are incidentally
alluded to in the preamble, but only in connexion with the
main puroo^e of the statute—the maintenance of archery.

Blackstons, commenting on this and subsequent statutes,

declares that " the principal ground of modem complaint is

the gambling in high life" (vol. iv. c. 13), and he cites the

various statutes which, up to his time, had been passed

against this pernicious vice. Some of these went so far as

to make the mere winning or losing of money at play a

criminal offence. By the Act 18 Geo. II. c. 34 (repealed

by 8 and 9 Vict. c. 109), if any man be convicted upon
information or indictment of winning or losing at play

or by betting at any one time £10 or .£20 within

24 hours, he shall be fined five times the sum for the

benefit of the poor of the parish. And the evil of

gambling, i.e., betting or wagering, is the ostensible object

against which the later statutes on gaming are directed.

A bet or wager was, however, at common law as valid as

any other kind of contract, and the distinction between
bets depending on gaming and bets depending on other

contingencies was long retained, and has, in fact, not yet

entirely disappeared. Besides the Act last mentioned, the

Acts 9 Anne c. 14, 2 Geo. IL c. 28, and 13 Geo. IL c. 34
prohibited particular games.

The modern statutes are the following—8 and 9 Vict. c.

109, 16 and 17 Vict. c. 119, and 17 and 18 Vict. c. 38.

The 8 and 9 Vict. c. 109 (Act to amend the law relating

to games and wagers) repeals, inter alia, so much of the

old law of Henry VIII. as makes it unlawful to play at any

mere games of skill. And it provides that, to prove any
house to be a common gaming-house, it " shall be sufficient

to show that it is kept or used for playing therein at any

unlawful game, and that a bank is kept there by one or

more of the players exclusively of the others, or that the

chances of any game played therein are not alike favourable

to all the players, including among the players the banker

or other person by whom the game is" managed, or against

whom the other players stake, play, or bet." Gambling, it

will be noticed, is still in this definition connected with

some kind of game ; the later Act, 16 and 17 Vict c. 119
(for the suppression of betting-houses), enacts that any
house used for the purpose of " betting with persons resort-

ing thereto" shall be deemed to be a common gaming-

house. To return to the former Act, it provides that proof

that the gaming was for money shall not be required, and
that the presence of cards, dice, and other instruments of

gaming shall be prima facie evidence that the house was
used as a common gaming-house. The keeping of houses

for the game of billiards is to be authorized under licence

from the justices to be granted at the' general licensing

sessions, and the conditions are in general the same as to

time of -opening, &c., as those of the victuallers' licences.

Any persons winning money by cheating at any game or

wager shall be deemed guilty of obtaining money by false

pretences. The 16 and 17 Vict. c. 119, besides bringing

betting-houses within the statutory definition of gaming-

houses, makes it a specific offence to publish advertisements,

handbills, placards, &c., showing that any house is kept or

opened for the purpose of betting. With reference to the

definition of betting-house in this statute, " a place opened,

kept, or used for the purpose of the owner, occupier, ike,

thereof, betting with persons resorting thereto," it may be

mentioned that it was avowedly framed for the purpose of

hitting houses open to all and sundry, as distinguished from

large but legally private betting-clubs like Tattersall's. The
reason for this distinction, of course, is that the former are

frequented mainly by a poorer class of persons, who cannot

afford the luxury of gambling, and will be tempted by their

losses to defraud their employers. The Act of 17 and 18

Vict, gives additional facilities for enforcing the preceding

Acts, and increases the severity of the penalties. The
keeper of a gaming-house may bo fined up to £50 and costs,

and on default of payment may be sent to gaol for twelve
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months. Finally, the Vagrant Act, 1873 (36 and 37 Vict.

c 38), contains the following clause : " Every person play-

ing or betting by way of wagering or gaming on any street,

road, highway, or other open and public place, or in any

open place to which the public have, or are .permitted to

have, access, at or with any table or instrument of gaming,

or any coin, card, token, or other article used as an instru-

ment or means of gaming, at any game or pretended game
of chance, shall be deemed a rogue and vagabond." The
original Act of 1868, of which this is an amendment, was

passed to repress the practice of playing pitch and toss in

the streets, which, it seems, had grown to the dimensions

of a nuisance in the colliery districts.

The general result of all these enactments may be briefly

stated thus. Apart from statute, no games are unlawful

in themselves. Games were originally made unlawful in

the interest of the more useful military exercises which they

threatened to supplant. The prohibition has been retained

and extended on account of the vice of gambling, and

severe penalties have been enacted against houses at which

persons can play unlawful games. Betting-houses in

general were brought within the definition of gaming-houses,

and finally betting or gaming was prohibited in any public

place. It must be admitted that these distinctions are

based on a most invidious principle. Practically gambling

is forbidden to the poor and connived at in the rich.

It may be asked, What games, as such, are lawful under

these various statutes, and what are unlawful ? The author

of an excellent and amasing little work on Gaming and
Gamesters' Law} gives the following as the result of a

careful examination of eJl the Acts. The following are

lawful games :—backgammon, bagatelle, billiards, boat-races,

bowls, chess, cricket, croquet, curling, dominoes, draughts,

fives, football, foot-races, golf, knurr and spell, putting the

stone, quoits, rackets, rowing, skittles, tennis, whist, wrests

ling. The following are doubtful—boxing, cudgel-playing,

and single-stick. The following are absolutely unlawful

—

ace of hearts, basset, dice (except backgammon), hazard,

lotteries (except art-union lotteries), Pharaoh (or faro),

boulet (or roly poly). An Act of Geo. II., which pro-

hibited horse-racing for prizes under X50 value, has since

been repealed.

To turn now to the civil aspects of the case. Gambling
apart from gaming, i.e., simple wagering or betting, was notat

common law illegal, and the Act of Anne did not affect wagers

other than gaming wagers. In fact, the courts were con-

stantly being called upon to enforce contracts by way of

wagers, and were as constantly exercising their ingenuity to

discoverexcusesforrefusing. A writer on thelaw of contracts^

discovers here the origin of that principle of "public policy"

which plays so important a part in English law. Wagering
contracts were rejected because the contingencies on which
they depended tended to create interests hostile to the

common weal. A bet on the life of the emperor Napoleon
was declared void because it gave one of the parties an
interest in keeping the king's enemy alive, and also because
it gave the other an interest in compassing his death by
unlawful means. A bet as to the amount of the hop-duty
was against public policy, because it tended to expose the

condition of the king's revenue to all the world. A bet

between two hackney coachmen, as to which of them should
be selected by a gentleman for a particular journey, was void,

because it tended to expose the customer to their impor-

tunities. When no such subtlety could be invented, the
law, however reluctantly, was compelled to enforce the
fulfilment of a wager. Now, however, by the Act 8 and 9
Vict. c. 109, cited supra, all agreements by way of wager

» By F. Brandt, London, 1872.
* F. Pollock, Principla of the Law of Contract

are void, and money lost on them cannot be recovered by
action at law. There stiU remains, as hinted above, a dis-

tinction between gaming and other wagers. The 5 and 6
Will. IV. c. 41 treats securities {e.g., promissory notes)

given for money lost at gaming as being given for an illegal

consideration ; under the 8 and 9 Vict. c. 109, securities

given for betting are held to be given for a void, or for no
consideration. Thus a third person, coming into possession

of a note given for a bet, would have to prove tiat he gave
value for it if the bet was a gaming bet under the statute

of Anne ; if it was not a gaming bet, he would be presumed
to have given consideration for it until it was actually

proved that he had not.

The 8 and 9 Vict. c. 109 exempts all subscriptions, or
contributions, or agreements to subscribe or contribute

towards any plate, prize, or sum of money to be awarded to

the winner of any lawful game. (e. e.)

GANDEESHEIM (in Eberhard's Chronicle, Gandersem),
a town of Germany at the head of a circle in the duchy of

Brunswick, situated on the Gande, a sub-tributary of the

Weser, about 48 miles S.W. of Brunswick. It is a small

place numbering, according to the census of 1875, only 2454
inhabitants ; but it carries on the manufacture of linen,

cigars, beet-root sugar, and beer, and possesses not only- an
old palace built by the dukes of Brunswick in the 16th

century, but an abbey which ranks among the most famous
in Germany.
The abbey of Gandersheim was founded in 856, Mcording to

Eberhard's Chronicle, by the duke Ludolf of Saxony and his wife

Oda, who removed to the new domicile the nuns whom they had
shortly before estabUshed at Brunshausen. Their own daughter
Hathumoda was the first abbess, who was succeeded on her death
by her sister Gerberga. Under Gerberga's government King
Louis III. granted a privilege, by which the office of abbess

was to continue in the ducal family as long as any member was
found competent and willing to accept the same. Otto III. gare
the abbey a market, a right of toll, and a mint; and after the

bishop of Hildesheim and the archbishop of Mainz had long
contested with each other about its supervision, Pope Innocent

III. declared it altogether independent of both. The abbey wa£
ultimately recognized as holding directly of the empire, and the

abbess had a vote in the diet as a member of the Rhenish bench of

bishops. The conventual estates were of great extent, and among
the feudatories who could be summoned to the court of the abbess

were the elector of Hanover and the king of Prussia. Protestantism

was introduced in 1568, and Magdalena, the last Koman CathoUc
abbess, died in 1589; but Protestant abbesses were appointed to the

foundation, and continued to enjoy their imperial privileges till

1802, when Gandersheim was incorporated with Brunswick. The
last abbess was a princess of the ducal house, and kept her rank
till her death. The memory of Gandersheim will long be preserved

by its Uterary memorials. Hroswitha, the author of the famous
ecclesiastical dramas, was a member of the sisterhood in the 9th

centuiy; and the rhyming Chronicle of Eberhard of Gandersheim

ranks as in all probability the earliest historical work composed in

Low German. The Chronicle, which contains an account of the

first period of the monastery, is edited by Wieland, in Monumenta
Oerm. hisiorica (Vernacular section, vol. ii., 1877), and has been

the object of a special study by Paul Hasse, Gottingen, 1872. See

also "Agii vita Hathumodse abbatissas Gandershemensis primae,"'

in J. G. von Eckhart's Veterum movuTrmUorum quatemio, Leipsic,

il720 ; and Hase, MiUelalterliche SaudenScmiUer iiiedersachsens,

(l870.

GANDIA, an ancient wall-encirded c.^ty of Spain, in

the province and archbishopric of Valencia, is beautifully

situated in the fertile huerta or garden of Gandia, about 3

miles from the mouth of the river Aleoy. Its most promi-

nent buildings are a large collegiate church, a college of the

Escuelas Pias, and a palace of the dukes of Gaindia. There

is some trade in the produce of the district, especially in

fruit ; and linen and sUk are manufactured to a limited

extent. St Francis de Borgia or Borja, third general of the

Jesuit order, was duke of Gandia, and spent some years

of his life there. Population about 7000.

GANDO, a kingdom of north-western Africa in the »udan,

comprising that part of the territory watered by the Quorra

or Niger which extends from the Birni and Say in the N.
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to Idda in the S. It was established by the Fulah or

Fulatah on the dissohition of the Houssa kingdom of

KatcheOa by the death in 1817 of Sheik Othman dan
Foddie. The political unity of the various parts of the

kingdom is with difficulty maintained, and the process of

disintegration has begun. Among the separate districts or

provinces are Libtako in the north, Yaga, Saberma, Gurma,
Dendima, a great part of Yoruba with the town of Ilori,

Yauri, part of Nupe or Nyffe, and part of Borgu. The
chief town is Gando, situated'on the Sckoto, the first con-

siderable affluent of the Niger from the east, not far from
the town of Sokoto, which is the capital of the powerful
kingdom of that name. Rabba, Egga, Busah, Igbegbo,
and Bida are among the more important towns. The whole
Gando territory is estimated at 81,500 square miles, and
its population at 5,800,000. See Barth's Travels in Central

Africa, and Baikie, "Journey from Bida to Kano," in

Journ. Roy. Geog. Soc, 1867.

GANGANELLI. See Clement XIV.
GANGES, a river of northern India, formed by the

drainage of the southern ranges of the Himalayas. This
mighty stream, which in its lower course supplies the great

river system of Bengal, rises in the GarhwAl state, and falls

into the Bay of Bengal after a course of 1500 miles. It

issues, under the name of the Bhdgirathf, from an ice cave

at the foot of an HimAlayan snow bed near Gangotri,

10,300 feet above the level of the sea. During its earlier

passage through the southern spurs of the Himillayas, it

receives the Jahnavi from the north-west, and subsequently
the Alaknanda, after which the united stream takes the
name of the Ganges. Deo Praydg, their point of junction,

is a celebrated place of pilgrimage, as is also Gangotri; the
source of the parent stream. At Sukhi it pierces through
the Himalayas, and turns south-west to Hardwdr, also a
place of great sanctity. It proceeds by a tortuous course

through the districts of Dehra Dun, SahAranpur, Muzaff-
arnager, Bulandshahr, and Farrukhabad, in which last dis-

trict it receives the Rdmgangl Thus far the Ganges has
been little more than a series of broad shoals, long deep
pools, and rapids, except, of course, during the melting of the
snows and throughout the rainy season. At AUahdbAd, how-
ever, it receives the Jumna, a mighty sister stream, which
takes its rise also iu the Himalayas to the west of the sources
of the Ganges. The combined river winds eastwards by
south-east through the North-Western Provinces, receiving
the Gumti and the Gogril. The point of junction of each of

these streams has more or less pretension to sanctity. But
the tongue of land at AUahdbAd, where the Jumna and the
Ganges join, is the true Pray^g, the place of pilgrimage, to

which hundreds of thousands of devout Hindus repair to

wash away their sins in the sacred river. Shortly after

passing the holy city of Benares, the Ganges enters Behar,
and after receiving an important tributary, the Son, from
the south, passes Patnil, and obtains another accession to its

volume from the Gandak, which rises in NepdL Further
to the east, it receives the Kusi, and then, skirting the
RijmahAl hills, turns sharply to the southward, passing near
the site of the ruined city of Gaur. By this time it has
approached to within 240 miles, as the crow flies, from the
sea. About 20 miles further on, it begins to branch out
on the level country, and this spot marks the commence-
ment of the delta, 220 miles in a straight line, or 300 by
the windings of the river, from the Bay of Bengal. The
jnain channel takes the name of the Padraa or Padda, and
proceeds in a south-easterly direction, past PAbnA. to

Goalanda, above which it is joined by the JamunA or
main stream of the Brahmaputra. The vast confluence of
waters rushes towards the sea, receiving further additions
from the hill country on the east, and forming a broad
estuary known under the name of the Meghnd, which enters

the Bay of Bengal near NoAkhali. This estuary, however,
is only the largest and most easterly of a great number of
mouths or channels. The most westerly is the' Hugll or
Hooghly which receives the waters of a number of distribu-
tary channels that start from the parent Ganges in the neigh-
bourhood of Murshiddbdd. Between the Hugli on the west
and the MeghnA on the east lies the delta. The upper
angle of it consists of rich and fertile districts, such as
MurshidAbAd, NadiyA, Jessor, and the 24 ParganAs. But
towards its southern base, resting on the sea, the country
sinks into a series of great swamps, intercepted by a net-
work of innumerable channels. This wild waste is known
as the Sundarbans, from the sundari tree, which grows in
abundance in the sea-board tracts. The most important
channel of the Ganges for commerce is the Huglf, on
which stands Calcutta, about 90 miles from the mouth.
Beyond this city, the navigation is conducted by native
craft,—the modern facilities for traffic by rail, and the
increasing shoals in the river, having put an end to the
previous .steamer communication, which plied until about
1860 as high up as AllahAbAd. Below Calcutta irh-

portant boat routes through the delta connect the Hilgb'

with the eastern branches of the river, both for native craft

and steamers. The Ganges is essentially a river of great

cities: Calcutta, Monghyr, PatnA, Benares, and AllahAbAd,
all lie on its course below its junction with the Jumna

;

and the ancient capitals, Agra and Delhi, are on the

Jumna, higher up. Thecatchment basin of the Ganges
is bounded on the N. by a length of about 700 miles of

the HimAlayan range, on the S. by the VindhyA mountains,

and on the E. by the ranges which separate Bengal from
Burmah. The vast river basin thus enclosed embraces

432,480 square miles. The flood discharge of the Ganges
at RAjmahal, after it has received all its important tribu-

taries, was formerly estimated at 1,350,000 cubic feet per

second. According to the latest calculations, the length of

main stream of Ganges is 1540 miles, or with its longest

affluent, 1680; breadth at true entrance, 20 miles; breadtli

of, channel in dry season, 1^ to 2\ miles; depth in dry
season, 30 feet ; flood discharge, 1,800,000 cubic feet per

second ; ordinary discharge, 207,000 cubic feet ; longe.'st

duration of flood, about 40 days The average descent of

the river from AllahAbAd to Benares is 6 inches per mile

;

from Benares to Calcutta, between 4 and 5 inches ; from

Calcutta to the sea, 1 to 2 inches. Great changes take

place from time to time in the river bed, which alter tlie

face of the country.' Extensive islands are thrown up, and

attach themselves to the mainland, while the river deseits

its old bed and seeks a new channel, it may be many miles

off. Such changes are so rapid and on so vast a scale, and

the corroding power of the current on the bank so irresis-

tible, that in Lower Bengal it is considered perilous to build

any structure of a large or permanent character on tOe

margin. Many decayed or ruined cities attest the changes

in the river bed in ancient times ; and within our own
times the main channel which formerly passed RAjmahAl

has turned away from it, and left the town high and dry.

7 miles from the bank.

GANGI, e, town of Italy, in the province of Palermo, and
circondario of Cefalu, about 22 miles inland from the town

of Cefalu. It occupies the slope of a hill on the southern

flanks of the Nebrode or Monte Marone, and the ridge of

the hill is crowned by a striking fortress with three towers,

only one of which, however, is entire. The inhabitants,

M'ho in 1871 numbered 12,921, cultivate grain and manui
facture cheese, iu sufficient quantities to maintain a moder-

ate trade. Gangi Vetere or Old Gangi, in the vicinity, is

identified, according to a conjecture of Cluverius, with thg

ancient Enguium or Engyum. The foundation of Enguium
was ascribed bv Diodorua Siculus and Plutarch to a Cretan
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settlemeut, and Plutarch relates that relics of Mcriones and
Ulysses were exhibited in his time in the town.- Having
sided with the Carthaginians in the Second Punic War, it

was saved from the vengeance of Marcellus by the entreaties

of a certain Nicias. At the close of the republic it was a

municipal town, with considerable celebrity on account of

the temple of the Great Mother, as Cicero calls her.

OANGOTRI, a celebrated place of Hindu pilgrimage,

situated among the HimAlaya Mountains, in the state of

GArhwal, on the Ganges, which is here not above 15 or 20
yards broad, with a moderate current, and not in general

above 3 feet deep. The course of the river runs N. by
E. ; and on the bank near Gangotri there is a small temple

about 8 or 10 feet high, in which are two images represent-

ing the Ganges and Bhdgirathi rivers. The bed of the river

adjoining the temple is divided off by the Brahmans into

three basins, where the pilgrims bathe. One of these

portions is dedicated to Brahma, another to Vishnu, and
the third to Siva.' Tlie pilgrimage to Gangotri is considered

efficacious in washing away the sins of the devotee, and
ensuring him eternal happiness in the world to come. The
water taken from this sacred spot is exported by pilgrims

to India, and sold at a high price. It is drawn under the

inspection of a Brahman, to whom a trifling sum is paid for

tke privilege of taking it, and the vessels are then sealed.

Tlie elevation of the temple above the sea is 10,319 feet,

r.ong. 78° 59' E., lat. 30° 59' N.

GANGPUK, a tributary state of ChutiA NAgpur, Bengal,

situated between 21° 47' 5" and 22° 32' 20" N. lat., and
85° 10' 15" and 85° 34' 35" E. long. It is bounded on the

N. by LohArdagA district and Jashpur state ; on the E. by
Singbhum district ; on the S. by BonAi and BAmrA states

and Sambalpur district ; and on the W. by RAipur district.

Gangpur state consists of a long undulating table-land about

700 feet above the sea, sloping downwards from the higher

plateau of ChutiA NAgpur to the N., and dotted with de-

tached ranges and isolated peaks rising to a height of 22 iO

feet. The area is 2484 square miles. The chief products are

rice, sugar-cane, oil-seeds, and tobacco, besides lac, tasar silk,

rosin, and catechu, yielded by the jungles. Diamonds and
gold are occasionally found in the bed of the river lb. Coal is

known to exist, but is not worked. The population in 1872

numbered 73,637, viz., 37,751 males and 35,886 females.

Of the total population 45,208, or 61"3 per cent., belong to

various aboriginal hill tribes, such as BhuiyAs, UrAons, &c.

;

9843, or 13 '4 per cant., are semi-Hinduizcd aborigines;

18,349, or 24-9 per cent., are Hindus; and 231 are Ma-
hometans. The state yields the rAjA an estimated annual

revenue of X2000, and pays an annual tribute to the British

Government of £50.
GANGRENE. See Mortification.
GANILH, Charles (1758-1836), ^ distinguished

political economist, was born at Allanche in Cantal, on the

6th January 1758. He was educated for the profession of

law, and practised as avocat. During the troubled period

which culminated in the taking of the Bastille on 14th

July 1789, he came prominently forward in public afl'airs,

and was one of the seven members of the permanent Com-
mittee of Public Safety which sat at the Hotel de Ville.

He was imprisoned during the Reign of Terror, and was
only released by the counter-revolution of the 9th Ther-

midor. During the first consulate he was called to the

tribunate, but was excluded in 1802. In 1815 he was
elected deputy for Cantal, and finally left the chamber on

its dissolution in 1823. He died in 1836. Ganilh is best

known as the most vigorous defender of the mercantile

school in opposition to the views of Adam Smith and the

English economists. His works, though interesting from
the clearness and precision witli which these peculiar

opinions aro' presented, dc Tiot now possess much value for

the student of political economy. The most important are

the ti-eatises, Des Systemes d'Economie Politiqtie (1st ed>,

1809; 2d ed., 1821, 2 vols.), in which the rival doctrines of

economics are stated and compared, and T/ujorie de
rEconomic Politique, fonde snr les fails, which -introduces

largely the element of statistical detail. Other works are

—

E$sai politique sur le revenii pitblic des penples de Vaniixjuite

et da moijen % (2 vols., 1st ed., 1806; 2d ed., 1823);
De la Lcgistalion (1817); and Dictionnaire Analytique
d'Economie Politique (1st vol., 1826)—"a work," says

Blanqni, " unworthy of him." A considerably higher

estimate of Ganilh's merits than that given by Blanqui will

be found in Kantz's laborious GeschicMliche Entwiek. d.

National-(Ekonomik (sec. 85, pp. 598, 599).

GANJAM, a district of Madras, situated between 18°

18' and 19° 40' 30" N. lat., and between 83° 51' 30" and
19° 40' 30" E. long, bounded on the N. by Purl district

in Orissa ; on the E. by the Bay of Bengal, on the S. by
Vizagapatam district, and on the W. by the estates of

Kalahandi, PatnA, and JAipur. The district is exceedingly

mountainous and rocky, but is interspersed with open

valleys and fertile plains. Pleasant groves of trees in the

plains give to the scenery a greener and less Indian appear-

ance than is usually met with in the districts to the south.

The mountainous tract known as the MAliyAs, or chain of

the eastern ghdts, has an average height of about 2000 feet,

—its principal peaks being SingliArAj (4,976 feet), Jlahcn-

dragiri (4923), and Deodanga (453-1). The chief rivers

are the RushikuliyA (with its tributary the MahAnadi), the

VamsadAri, and the LAnguliyA ; besides numerous mountain

streams and torrents. The sea and river fisheries afford a

livelihood to a considerable section of the population. The

hilly region abounds in forests consisting principally of shl,

with satin-wood, ebony, and sandal-wood in smaller quanti-

ties. The district abounds in game both large and small.

Ganjam formed part of the ancient kingdom of Kalinga.

Its early history is involved in obscurity, and it was not till

after the Gajapati dynasty ascended the throne ,of Orissa,

that this tract became even nominally a part of their

dominions. Owing to the nature of the country, the rising

Mahometan power was long kept at bay ; and it was not

till nearly a century after the first invasion of Orissa that a

^Mahometan .governor was sent to govern the Chikakol

SarkArs, which included the present district of Ganjam. In

1753 Chikakol, with the Northern SarkArs, were made over

to the French by Salabat Jang for the maintenance of his

French auxiliaries. In 1759 Masulipatam was taken by

an English force sent from Bengal, and the French were

compelled to abandon Ganjam and their other factories in

the north. In 1765 the Northern SarkArs (including Gan-

jam) were granted to the English by imperial firman, and

in August 1768 an English factory was founded at Ganjam,

protected by a fort. The present district of Ganjam was

constituted in 1802. In the earlier years of_ British rule

considerable difficulty was experienced in administering the

district. The country was continually in a state of con-

fusion and disturbance ; and on more than one occasion,

the refractory large landholders had to be coerced by means

of regular troops. In 1816 Ganjam was overrun by the

PindAris ; and in 1836 occurred the Giimsur campaign,

when the British first came into contact with the aboriginal

Kandhs, the suppression of whose practice of human sacri-

fice was successfully accomplished. A petty rising of a

section of the Kandhs occurred in 1865, which was, how-

ever, suppressed without the aid of regular troops.

The census of 1872 gives the area at 8500 square miles, including

3359 square miles occupied by the Maliyi or mountain region, anU

the population at 779,112 males and 740,9/6 females --total.

1 590 08S (with 4562 villages, and 341,404 houses), classified thus

according to religion :-Hindus, 1,613,673; Mahometans, 4826;

Christians, 1043- Buddhists or Jains. 45; "others, 501. Ihe
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Kan(Lhs"and Sauras are the aboriginal tribes iuhabiting the moun-
tains. Of the plains population two-thirds are estimated as belong-
ing to the Uruga race, the remainder being mostly Teletnis. Of
the plains country, with an area of 5141 square miles, or 3,290,240
acres, about one-third is under cultivation, one-third cultivable,

and one-third waste. A considerab.'e extent of land is under culti-

vation in the Maliyas, but no revenue is derived from this tract.

Rice forms the staple product, and is largely exported. The .other

crops are cereals of various sorts, pulses and oilseeds, fibres, sugar-
cane (said to be the best in India), tobacco, indigo, ehilies, kc.
Holdings are small, and the peasantry are generally poor and in
debt to the village money-lender. Five towns contain a population
exceeding 5000 :—Bevhampur, 21,670; Park Kimidi, 15,958; Chi-
kakol, 15,587; Baruva, 6739; Takkali Raghunandapuram, 6206.
Ganjam to(vn, tie former administrative headquarters of the dis-

trict, has a population of only 4163. The means of internal com-
munication consist of 661 miles of road in the plains, and 323 miles
of hUl roads, besides a short tidal canal 9 miles long, connect-
ing the Chilki lake with the Rushikuliya river. Salt manufacture
is a Government monopoly, yielding about £200,000 annually. The
revenue has rapidly increased of late years, having advanced from
£216,196 in 1860-61 to £338,705 ,iu 1875-76. The chief receipts
are the salt and land revenue, which yielded £196,396 and £11 7,348
respectively in 1876-76. The expense of administering the district
amounted to £23,970 in 1860-61, and to £28,123 in 1876-76. For
the protection of person and property there were, in 1876-76, 27
magisterial and 13 civil and revenue courts. Murder is unusually
prevalent in Ganjam, no less than 26 cases having occurred in 1875.
Education is backward, only about 3 '3 per cent, of the population
of the plains being able to read and write. In 1876 there were 334
Government or aided schqpls in the plains, attended by 6909 pupUs,
besides 17 schools in the mils, with 860 pupils.

GANNAL, Jean Nicolas (1791-1852), a distinguished
French technical chemist, was bom at Sarre-Louis, July 28,
1791. At the age of fourteen he was placed in a druggist's

establishment, where he acquired a knowledge of chemical
manipulationr Ifl 1808 he entered the medical department
of the French army, and in the campaign of 1812 he
witnessed the disastrous retreat from Moscow. After the
downfall of the empire he obtained a situation at the ficole

Polytechnique in Paris, and subsequently acted as chemical
assistant to Th^nard Having commenced research in

industrial chemistry, he devised a method for the refining

of borax, by which the price of that salt was red'ced from
6 francs to 60 centimes per R. He was the first to intro-

duce into printing the use of elastic rollers, which he formed
of a mixture of gelatin and sugar, and his process for the
melting of tallow and hardening it with acids prepared
the way for the manufacture of wax-candles. In 1823 he
took out a patent for the making of glue and gelatin. His
experiments with the latter substance demonstrated the
incoiTectness of the opinion, held by Darcet and others, that
it possessed highly nutritive properties. He obtained one
of the Montyon prizes of the Institute in 1827 for the em-
ployment of chlorine in the treatment of catarrh and phthisis,

and again in 1835 for his discovery of the efficacy of injec-

tions of solutions of acetate and chloride of aluminium in

preserving anatomical preparations. Turning his attention

next to embalmment, he showed that it could be accomplished
ivithout mutilation of the body, and with greater economy
than after the old methods, by injecting into one of the
larotid arteries solutions of aluminium salts. Gannal died
at Paris in 1852. The following are among his works :

—

Su, Chlore cmployi corrane ItemMe contre la PMhise pulmonaire,
1832, 8vo, Sur la Gelatine, 1834 and 1836, 2 pts. 8vo; Sur la
Conservation des Parties animales, 1836, 8vo ; Mimoire . . . sur
VApplication dCun nouveau Systime d'Inhumation dans les Cimi-
tiires, 1842, 4to ; Hisloire des Embaumements et de la Priparation
des PUees d'Analomie normale, 1837 and 1341, 8vo ; M. Gannal et

it. le Doctcur Pasquicr,—a pamphlet relative to the embalmment of
the duke of Orleans, in which Gannal's process was not employed,
1842, 8vo ; and Lcltre d I'fnstitut, 1843 and Nouvelle Lettre aux
Uidecins, 1844, on embalming, 8vo.

GANNAT, a tovni of France, capital of an arrondisse-
ment in the department of AUier, is situated on the Andelot,
an affluent of the Allier, 33 miles S. by W. of Moulins.
The vicinity is very pleasant, but the town is badly built

and the streets are crooked and narrow. It possesses a
tribunal of primary instance, a hospital, and a secondary
school There are limeworks, tanneries, cutleries, and some
trade in corn, fruits, wine, and cattle. The town was
formerly surrounded by walls, and what remains of its old
castle is now used as a prison. The church of Sainte-Croix
possesses a choir in the pure Auvergne style of the 11th
century, and also some fine paintings. The population in
1876 was 5042.

GANNET (Anglo-Saxon, ganot) or Solan Goose,' the
Pelecanus bassanns of Linnjeus and the Sitla bassana of
modern ornithologists, a large sea-fowl long known as a
numerous visitor, for the purpose of breeding, to the Bass
Rock at the entrance of the Firth of Forth, and to certain
other islands off the coast of Britain, of which four are in
Scottish waters—namely, Ailsa Craig, at the mouth of the
Firth of Clyde ; the group known collectively as St Eilda

;

Suleskerry, some 40 miles north-east of the Butt of Lewis ;

and the Stack and Skerry, about the same distance west-
ward of Stromness. It appears also to have two stations

off the coast of Ireland, the Skellig Islands and the Stags
of Broadhaven, and it resorts besides- to Luudy Island in
the Bristol Channel—its only English breeding-place.
Further to the northward its settlements are Myggenaes, the
most westerly of the Faroes, and various small islands ofi

the coast of Iceland, of which the Vestmannaeyjar, the
Reykjanes Fuglask^r, and Grimsey are the chief. On the
western side of the Atlantic it appears to have but five

stations, one in the Bay of Fundy, and four rocks in the
Gulf of St LawrencQ. On all these seventeen places the
bird arrives about the end of March or in April and departs
in autumn when its young are ready to fly but even
during the breeding-season many of the adults may be seen
on their fishing excursions at a vast distance from their

home, while at other times of the year their range is greater

stUl, for they not only frequent the North Sea and the

English Channel, but stray to the Baltic, and, in winter,

extend their flight to the Madeiras, while the members of

the species of American birth traverse t!;e ocean from the

shores of Greenland to the Gulf'of Mexico,
Apparently as bulky as a Goose, and with longer wings

and tail, the Gannet weighs considerably less. The plum-
age of the adult is white, tinged on the head and neck with
buff, wliile the outer edge and principal quills of the wing
are black, and some bare spaces round the eyes and on the

throat reveal a dark blue skiii. The first plumage of the

young is of a deep brown above, but paler beneath, and
each feather is tipped with a triangular white spot. The

^ The phrase ganotes heed (Gr.nnet's bath), a periphrasis for the sea,

occurs in the Anglo-Saxon Chronicle, in reference to event* which
took place 975 A.D., as pointed out by Prof. Cunningham, whose
learned treatise on this bird {Ibis, 1866, p. 1) nearly exhausts all

that can be said of its history and habits. A few pages further on

(p. 13) this writer remarks:—"The name Gannet is intimately con-

nected with our modem English Gander, both words being modifica-

tions of the ancient British * gan ' or ' gans,' which is the same word
with the modem Gerniai" 'Gars,' which in its turn corresponds with

the old High German ' Kans,' the Greek xV, the Latin anser, and

the Sanskrit ' hansa,' all of wjiich possess the same signification, viz.,

a Goose. The origin of the names Solan, or Soland, Sulan, Sula, and

Haf-sula, which are eridently all closely related, is not so obvious.

Martin [Voy. St. Kilda] informs us that ' some imagine that the word

Solan comes from the Irish Souler, corrupted and adapted to the

Scottish language, qui ocuiis irretortis e longinquo respicial pr<cdam.'

The earlier writers in general derive the word from the Latin solea, in

consequence of the bird's supposed habit of hatching its egg with its

foot ; and in a note intercalated into Ray's description of the Solan

Goose in the edition of his Itineraries published by the Ray Society,

and edited by Dr Lankester, we are told, though no authority for the

statement is given, that ' the Gannet, Sula alba, should be \vritten

Solent Goose, i.e., a channel goose.'" Hereon an editorial note

remarks that this last statement appears to have been a suggestion of

Yarrell's, and that it seems at least as possible that the "Solent"

took its name from the bird.
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nest is a shallow depression, either on the ground itself or

on a pile of turf, grass, and seaweed—which last is often

conveyed from a great distance. The single egg it contains

has a white shell of the same chalky character as a Cor-

morant's (vo\. vi, p. 407). The young are hatched blind and

Gannet, or Solan Goose.

naked, but the slate-coloured skin with which their body is

covered is soon clothed with white down, replaced in due

time by true feathers of the dark colour already mentioned.

The mature plumage is believed not to be attained for

some three years. Towards the end of summer the majority

of Gannets, boih old and young, leave the neighbourhood

of their breeding-place, and, betaking themselves to the open

sea, follow the shoals of herrings and other fishes (the

presence of 'which they are most useful in indicating to

fishermen) to a great distance from land. Their prey is

almost invariably captured by plunging upon it from a

hftight, and a company of Gannets fishing presents a curious

and interesting spectacle. Flying in a line, each bird, when
it comes over the shoal, closes its wings and dashes per-

pendicularly into the waves, whence it emerges after a few

seconds, and, shaking the water from its feathers, mounts in

a wide curve, and orderly takes its place in the rear of the

string, to repeat its headlong plunge so soon as it again

finds itself above its prey.^

* The large number of Gannets, and the vast quantity of fish they
take, has been frequently animadverted upon, but the computations
on this last point ate perhaps fallacious. It seems to be certain that
in former days fishes, and herrings in particular, were at least as

plentiful as now, if not more so, notwithstanding that Gannets were
more numerous. Those frequenting the Bass were reckoned by Mac-
giUivray at 20,000 in 1831, while in 1869 they were computed at

12,000, showing a decrease of two-fifths in 38 years. On Ailsa m
1869 there were supposed to be as many as on the Bass, but their

number was estimated at 10,000 in 1877 (Report on the Herring
Fisheries of Scotland, 1878, pp. ixv. and 171),—being a diminution of

one-sixth in eight years, or nearly twice as great as on the Bass.

Structurally the Gannet presents many points worthy
of note, such as its closed nostrils, its aborted tongue, and
its tnes all connected by a web—-characters which it pos-

sesses in common with most of the other members of the

group of birds {Stegaiwpodes) .to which it belongs. But
more remarkable still is the system of subcutaneous air-cells,

some of large size, pervading almost the whole surface of

the body, communicating with the lungs, and capable of

being inflated or emptied at the wiU of the bird. This

peculiarity has attracted the attention of several writers

—

Montagu, Professor Owen {Proc. Zool. Soc, 1831, p. 90),

and Macgillivray ; but a full and particular account of the

anatomy of the Gannet is still to be desired.

In the southern hemisphere the Gannet is represented by
two nearly allied but somewhat smaller forms—one, Sula
capensU, inhabiting the coast of South Africa, and the other,

S. serrator, the Australian seas. Both much resemble the

northern bird, but the former seems to have a perman-

ently black tail, and the latter a tail the four middle feathers

of which are blackish-brown with white shafts.

Apparently inseparable from the Gannets generically are

the smaller birds well known to sailors as Boobies from

the extraordinary stupidity they commonly display. They

differ, however, in having no median stripe of bare skin

down the front of the thioat; they almost invariably breed

upon trees, and are inhabitants of warmer climates. One
of them, S. cyanops, when adidt has much of the aspect of

a Gannet, but S. piscator is readily distinguishable by its

red legs, and S. leucogaster by its upper plumage and neck

of deep brown. These three are widely distributed within

the tropics, and are in some places exceedingly abundant.

The fourth, S. variegata, which seems to preserve through-

out its life the spt ited suit characteristic of the immature

S. bassana, has a much more limited range, being as yet only

known from the coast of Peru, where it is one of the birds

which contribute to the formation of guano. (a. n.)

GANS, Edward (1798-1839), a distinguished jurist,

was born at Berlin, on the 22d March 1798. His father, a

banker in Berlin, was of Jewish descent. He was educated

first at Berlin, then at Gottingen, and finally at Heidelberg,

where he met Thibaut, the celebrated lawyer, pnd Hegel, by

whom he was much attracted. He attended Hegel's lectures

at Berlin and became thoroughly imbued with the principles

of the Hegelian philosophy. In 1825 he travelled for some

months in England and France, and on his return was

named professor extraordinarius at Berlin. At this period

the historical school of jurisprudence was coming to the

front, and Gans, already, from his Hegelian tendencies,

predisposed to treat law historically, applied the method to

one special branch of legal relations—the right of succession.

His great work, Erhrecht in weltgeschichtlkhen EntivicMiing

(4 vols. 1825, 1825, 1829, and 1835), is still of permanent

value, not only on account of its extensive survey of facts,

but through the admirable manner in which the general

theory of the slow evolution of legal relations is presented.

In 1830, and again in 1835, Gans visited Paris, and formed

an intimate acquaintance with the knot of brilliant writers

and lecturers. Cousin, Villemain, Michelet, and Quinet, who

then made Paris the centre of literary culture and criticism.

The liberality of his views, especially on political matters,

drew upon Gans the displeasure of the Prussian Government,

and in 1835 his course of lectures on the history of the

last fifty years, afterwards published (Vorlesungen iiber ('.

Geschickte d. letzten fiinfzig Jahre), was prohibited. He

died at Berlin in 1839. In addition to the works above

mentioned, there may be noted the treatise on the right of

^osma%ioxi{UeberdieGrundlagedesBedtzes, 1829), aportion

of a systematic work on the Roman civil law {System der

Romischen Civil-rechts, 1827), and a collection of his

miscellaneous writings {Vermischte Schrlffen, 1832). Gans
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edited the Philosophle da- Geschichle in Hegel's WerJce, and
contributed an admirable preface.

See on the life and works of Gaus, Rcvus de Deux Mondes, Dec.
1839.

GANSBACHER, Johann Baptist (1778-1844), a

musical composer of repute, was born in 1778 at Sterzing

ju Tyrol. His father, a sclioolmaster and teacher of music,

undertook his son's early education, which the boy con-

tinued under various masters till 1802, when he became
the pupil of the celebrated Abbate Vogler. To his con-

nexion with this artist and with his fellow pupils, more
perhaps than to his own merits, Gansbacher's permanent
place in the history of music is due ; for it was during his

second stay with Vogler, then (1810) living at Darmstadt,
that he became acquainted with Weber and Meyerbeer, who
had also been attracted by the abbate's reputation, and the

close friendship which sprang up among the three young
musicians, and was dissolved by death only, has become
celebrated in the history of their art. But although
Giinsbacher owes the greater part of his reputation to this

circumstance, he was himself by no means without merit.

He creditably filled the responsible and diflScult post of

director of the music at St Stephen's Cathedral, Vienna,
from 1823 till his death (July 13, 1844) ; and his composi-

tions betray the musician of high gift and accomplishment.

They consist chiefly of church music, not less than 17

masses, besides litanies, motets, offertories, &c., being

amongst the number. He also wrote several sonatas, a

symphony, and one or two minor compositions of a dramatic
kind.

GANYMEDE (Greek, Tavv/xj/STj!, Latin, Ganymedes)
affords a typical example of the manner in which myth-
making continued as a living process through the whole of

Greek history. In the thought of the primitive Indo-

Germanic race, occupied with the simplest cares of living,

a very frequent subject was naturally the rain ; and their

thought has been preserved to us in the form of mythology.
As the rain descends to earth it is the chief blessing to

men, while in the clouds it gladdens the dwellers there.

Hence arises the idea of a drink for the gods—the soma of

the Hindus, the meth'of the Norsemen, and the nectar of

the Greeks—which plays ^uch an important part in the

Rig Vfda, the Edda, and the Homeric poetry. The
guardian and giver of the divine drink occurs in many
forms, sometimes as a bird, sometimes as a divine being.

Just as the eagle brings nectar to Zeus in Crete, so Odin
takes the form of an eagle tG steal the meth from Guttung
for the use of the gods. The game divinity that in heaven
distributes the drink to the gods is oa earth the genius

that presides over the due supply of water. Hence among
the Greeks Ganymede, as this genius is called, exists in

fieaven as the Aquarius of the zodiac (Hyginus, fab. 224),
while on earth he is, as Pindar (fr. 267 [110]) tells us, the

genius of the fountains of the Nile, which was par excel-

lence the life-giving and fertilizing river of the earth.

But the form under which the Ganymede myth most
commonly appears has its origin in Asia Jlinor and in

Crete. Homer (II., xx. 232) says that Ganymede was a
son of Tros, and that the gods on account of his beauty
curried him off to heaven to dwell among the immortals
and pour out the wine for Zeus. The Little Iliad again
makes him the son of Laomedon, and says that Zeus
gave his father a golden vine in exchange for him. In
the Trojan Ganymede there is not much trace left of the

old kindly genius who distributes the blessing out of the

clouds. We may indeed, when we remember that the

Greeks admired personal beauty as almost divine (cf. Hdt.,

V. 47), be able to see in this translation the good genius

returning alive to heaven after his sojourn on earth, an idea

that occurs in the mythology of almost every race. But

now he seems rather to represent the everlafitlt|( youth anj

beauty that attend on the gods, and to be the male counter-

part of Hebe, who was worshipped in Phlius under the name
Ganymeda (Pausanias, ii. 13). More and more the myth
grows away from its earliest form, and as Greek manners

altered the darkest side of their social system attached

itself to it. Through the Ionian Greeks the Asiatic custom

of secluding women had spread to the mother country

and superseded the old heroic manners. The presence of

women at meal-times, customary in the time pf Homer (Od.,

iv. 221), was now discontinued. Beautiful young male
slaves waited at banquets, and the feeling grew that the gods

also observed this custom. Ganymede was now conceived,

as the favourite of Zeus. So early as the Hymn to Aphrodite,

Zeus himself carries oft" Ganymede on account of his beauty

;

and Theoguis (about 500 B.C.) speaks of the love of Zeus
for Ganymede as a well-known tale. In Ciete especially,

where the love of boys was systematized and legalized, and
from which the habit spread over the whole of Greece, does

the myth find nourishment and growth. On the one hand,

Zeus was represented to have himself, in the form of an

eagle, carried off Ganymede ; on the other hand, it was
said that Minos, the primitive ruler and lawgiver of Crete,

had been the ravisher of Ganymede. In this way it was

attempted to give dignity and antiquity to a borrowed

and loathsome custom. The rapidity with which the habit

spread all over Greece makes the mytliical embodiment
of it fill an important place in the painting, sculpture,

and literature of Greece in its decline. Thus it comes that

the name which once denoted the good genius that gives

the best gifts to mau was adopted in the vulgar Latin

under the form Catamitus to signify the most degraded of

men (on this subject v. Bottiger, Kunst-Mythol., ii. 35, 61).

It is significant that in Greek art not one very early re-

presentation of tho myth occurs (Overbeek, Kvnst-Mt/tho-

logie, p. 515); Dut in the middle and later periods it

becomes a favourite subject. Two moments especially are

represented—(1) Ganymede carried off by the eagle, where
the eagle is sometimes Zeus's messenger, but at other times

obviously Zeus himself, as is shown by the sensual passion

apparent in both figures (Jahn, Archeeolog. Beitrdge, p.

20), and (2) Ganymede feeding or caressing the eagle.

Besides Preller's and Jacobi's elaborate works, see Kuhn, Berath
kun/l dcs Fcucrs ; Brann, Haturgcsch. dcr Soge ; Hartung, Religion
u. Mylh. der Griecheu ; Schwartz, Ursprung der Myth.; and on
the derivation of the name see Kuhu's Zcitsch. , ii. and v_

GAP (the ancient Vapinncm), a town of France, capita!

of an arrondissement and also of the department of Hautes
Alpes, is situated on the right bank of the Luye, 46 miles

S.E. of Grenoble. It stands in a wide valley about 2400
feet above sea-level, and is surrounded by an amphitheatre

of hills, over which tower the snow-covered mountains of the

Alps. In the vicinity are fine walnut avenues and vine-

yards, but the town, with the exception of a few modern
houses, is badly built and has a somewhat miserable appear-

ance. The chief public buildings are the Gothic cathedral,

containing the tomb of the celebrated Constable de Lesdi-

guiferes, the court-house, the town-hall, the bishop's palace,

the barracks, and the theatre. In 1866 a statue in black

marble was erected in front of the barracks to Baron de
Ladoucette, a former prefect of the Hautes Alps. Gap is

the seat of a court of primary jurisdiction, and has a com-
munal college, a diocesan seminary, a public library, and a

museum of antiquities, natural history, botany, and geology.

The manufactures comprise woollen, liuen, and silk goods,

leather, and dressed skins. In the vicinity are some marble
quarries, which were known to the Romans. The town
became the seat of a bishopric in the 4 th century, and its

bishops were for a long period styled princes and counts of

Gap. In former times it suffered greatly from the devasta-
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tious of the Ijombards and Moors, from the plague, and

from earthquakes ; and in 1692 it was almost buraed to the

ground by Duke Victor Amadeus of Savoy. The population

in 1876 was 7219.

GARAT, Dominique Joseph (1749-1833), was born

at Bayonne, 8th September 1749. After receiving a good

education under the direction of a relation who was a curtS,

he came to Paris, where he obtained introductions to the

most distinguished writers of the time, and became a con-

tributor to the Encydopedk Mcthodique and the Mercure

de France. He gained considerable reputation by an dloge

on L'Hopital iu 1778, and was afterwards three times

crowned by the Academy for c'loges on Suger, Montausier,

and Fontenelle. In 1785 he was named professor of

history at the Athenaeum, where his lectures enjoyed an

equal popularity with those of Laharpe on literature.

Being chosen a deputy to the states-general in 1789, he

rendered important service to the popular cause by his

narrative of the proceedings of the Assembly contributed to

the Journal de Pari,';. Possessing strongly optimist views,

a mild and irresolute character, and indefiiiite and change-

able convictions, he played a somewhat undignified part in

the great political events of the, time, and became a pliant

tool in carrying out the designs of others. He succeeded

Danton as miaister of justice in 1792, and in this capacity

liad entrusted to liim what he called the commhsion affreuse

of communicating to Louis XVI. his sentence of death. In

1793 he became minister of the interior, and during the

Reign oi Terror he was imprisoned, but he received his liberty

after the revolution of the 9th Thermidor, and was named
minister of public instruction. In 1798 he was appointed

ambassador to Naples, and in the following year he became
a member of the Council of the Ancients. After the revolu-

tion of the 18th Brumaire, he was chosen a senator by
Napoleon and created a count. During the Hundred Days
be was a member of the chamber of representatives, and
strongly opposed the recall of the Bourbons. In 1803 he
\\-as chosen a'member of the Institute of France, but after the

restoration of Louis XVIII. his name was, in 1816, deleted

from the list of members. After the revolution of 1830 he
was named a member of the new Academy of Moral and
Political Science. He died at Ustaritz near Bayonne,
April 25, 1853. His writings are characterized by elegance,

grace, and variety of style, and by the highest kii;d of

rhetorical eloquence ; but his grasp of his subject is super-

ficial, and as his criticisms have no root in fixed and philo-

sophical principles they are not uufrequently whimsical and
inconsistent. He must not be confounded with his elder

brother Dominique (1735-1799), who was also a deputy to

the states-general. '

The works of Gaiat include, besides those already mentioned,
Considerations sur la Revolution fran^aise, Paris, 1792 ; Mimoircs
sur Id Rh'olution, ou Exposi dc ma cmidiiitc, 1795 ; Mimoires sur
la vie dc M. Siiard, sur scs icrils, et-sur le XVIII'"^ siiclc, 1820

;

eloges oa Joubert, KJeber, and Desaix ; several notices of distin-

guished persons ; and a large number of articles in periodicals.

GARAT, Pierre-Jean^ (1764-1823), one of the most
famous singers of his time, nephew of the former, was bom
at Ustaritz, 25th April 1764. Gifted with a voice of ex-

ceptional timbre and compass, he devoted himself, from an
early age, to the cultivation of his musical talents. On
account of his manifesting a distaste for the legal profession,

for which his father wished him to study, he was deprived
of his allowance, but he obtained through the patronage of a
friend the office of secretary to Comte d'Artois, and was
afterwards engaged to give musical lessons to the queen of

France. After the Revolution he became a professional

singer, and on account of a song which he had composed in

reference to the misfortunes of the royal family he was
thrown into prison. On regaining his liberty he went to

Hamburg, where he at once achieved extraordinary success

;

and by his subsequent appearances m Paris, and his visit*

to Italy, Spain, Germany, and Russia, he made for himself

a reputation as a singer unequalled by any other of his own
time. He was a keen partisan of the composer Gluck in

opposition to Handel. On the institution of the Conserva-

toire de Musique, he became its professor of singing. He
is also the composer of a number of songs, many of which
have considerable merit. He died 1st March 1823.
GARAY, Janos (1812-1853), Hungarian poet and

author, was bora 10th October 1812, at Szegszi^rd, in the

county of Tolna.- From 1823 to 1828 he studied at

Fiinfkirchen, and subsequently, in 1829, at the university

of Pesth. Here, having become acquainted with the

works of the best German authors, he devoted himself to

literary pursuits, and in 1834 brought out an heroic poem,
in hexameters, under the title Csatdf. After this he issued

in quick succession various historical dramas, among which
the most successful were Arbocz, Orszdgh Ilona, and Bdihori

Erzsebet,—^the first two published at Pesth in 1837, and the

last in 1840. From 1833 to 1836 Garay was, moreover,

associated with the literary journal Regelii (Taleteller), and

in 1837 assisted in the editorship of the periodical Rajzo-

tatok (Sketches). At the beginning of 1838 he removed to

Presburg, where he was for some time engaged in editing

the political journal Eirnoh (Herald). He returned to Pesth

in 1839, when he was elected, a corresponding member of

the Hungarian Academy of Sciences. In 1842 he was

admitted into the Kisfaludy Society, of which he became

second secretary. Garay enriched Hungarian literature

with numerous lyrical poems, ballads, and tales. The
first collection of tis poems was published at Pesth in

1843 ; and his prose tales appeared in 1845, under the title

of ToUrajzok (Sketches with the Pen), His historical ballads

and legends, styled Arpddok, Pesth, 1847 (2d ed. 1848),

showed him to be a master in the art, of ballad writing.

Some of his lyrical poems also are excellent, as, for example,

Balaioni Kagylbk (Shells from the Balaton Lake), Pesth,

1848. His legend Bosnydk Zsbfia, Pesth, 1847, as also his

poetical romance Frangepdn Kristofne (Christopher Frange-

pan's Wife), Pesth, 1846, gained the prize of the Kisfaludy

Society. His last and most famous work was an historical

poem in 12 cantos, with the title Stent Ldszl'o (Saint Ladis-

laus), Eger, 1852 (2d ed. Pesth, 1853, 3d ed. 1863). In 1 848

Garay was nominated professor of Hungarian language and

literature to the university of Pesth, but in the following year

he resigned that post. In 1850 he became enfeebled in

health, and at length unfit for further literary efforts.

After about four years' illness, he died on the 5th Novem-

ber 1853, in great want, in the forty- second year of his

age. A collective edition of his poems was published at

Pesth the year after his death by F. Ney (2d ed, 1860), and

several of his poems have been translated by Kertbeny.

See Oaray J&nos osszes kdlUvilnyd, 2d ed., Pesth, 3860 ; and

Dichtungcn van Johann Garay, 2d ed., Yienna, 1856.

GARBO, Raffaellino del (1466-1524), a Florentine

painter. His real name was Raffaello Capponi ; Del Garbo

was a nickname, bestowed upon him seemingly from the

graceful nicety (garbo) of his earlier works. He was a

scholar of Filippino Lippi, with whom he remained till

1490, if not later. He showed great facility in design, and

excited hopes which the completed body of his works fell

short ofi He married and had a large family ; embarrass-

ments and a haphazard manner of work ensued ; and finally

he lapsed into a very, dejected and penurious condition.

Three of his best tempera pictures are in the Berlin Gallery ;

one of the Madonna standing with her Infant between two

musician-angels, is particularly attractive. We may also

name the oil-painting of the Resurrection done for the

church of Monte Oliveto, Florence, now in the academy of

the same city, ordinarily reputed to be Raffaellino's master-
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i)iece : tlie ceiling .of the Caraffa ChaperTn the church of

the Minerva, Rome; and a Coronation of the Virgin in

the Louvre, which is a production of much merit, though

with somewhat over-studied grace. Angelo AUori was his

pupil.

GAR^AO, Pedro Antonio Correa (1724-1772),

Portuguese lyric and dramatic poet, was born in the neigh-

bourhood of Lisbon on the 24th of April 1724. Almost

nothing of bis biography is known except that he lived a

life of quiet domesticity and learned leisure, in a rural

retreat at Fonte-Santa near the capital, till about his thirty-

sixth year, when he was imprisoned on an obscure charge

which is believed to have arisen out of some expressions in

his writings that had given offence to a despotic Government.

After languishing in confinement for eighteen months, he

was released by death on the 10th of November 1772. His

works, which include sonnets, odes, satires, and epistles,

as well as dramatic pieces, were published for the first time

in a collected form in 1778 (Obras poeticas de F. A. C.

Gari^ao), and are regarded by the Portuguese as having

marked a period of revival in their national literature.

While, however, in an age of great degeneracy he succeeded

in exhibiting purity and refinement of taste, he cannot be

said to have given any indications of an original or power-

ful genius. His dramas are confessedly imitations from

foreign models ; while his odes, epistles, and satires, which

have earned for him the title (shared by Ferreira) of " the

Portuguese Horace," at once reveal the source of their

inspiration. His endeavour, moreover, occasionally to ap-

proach the classic style more nearly by substituting quantity

for rhyme can hardly be regarded as very successful.

GARCIA, Mangel (1775-1832), or, in full, Manoel

Garcia del Popolo Vicente, was born in 1775 at Seville. He
began artistic life as chorister at the cathedral of SevUle, and

simultaneously studied music under the best masters of his

native city. At the age of seventeen he made his debut on

the stage at Cadiz, in an operetta of his own composition.

Soon afterwards he appeared at Madrid in his twofold

capacity of singer and composer. His reputation being

thus established, he proceeded to Paris, where he appeared

for the first time, in 1808, in Paer's opera Griselda. Here

also he was received with great applause, his style of sing-

ing being esperiially appreciated. This he further im-

proved by careful study of the Italian method in Italy itself,

where he continued his successes. His opera, The Caliph

ofBagdad, was favourably received at Naples in 1812,

but his chief successes were again due to his perfection

as a vocalist. In 1824 he went to London, and thence

proceeded to America (1825) with a company of excellent

artists, amongst whom were his son Manoel and his

daughter Maria, better known under her subsequent name
of Malibran. He extended his artistic tour as far as Mexico,

and was on the point of returning to Europe in order to

retire from public life, when he was robbed of his well-

earned wealth by brigands on his way to Vera Cruz.

Settled again in Paris he soon retired from the stage, and
devoted himself exclusively to teaching. He died in 1832.

His method of teaching was unsurpassed, and some of the

most celebrated singers of the early part of. the century

were amongst his pupils. He also wrote an excellent book
on the art of singing called Melodo di canto. Amongst
his pupils were his children (already mentioned), who, as

well as his daughter Paulina, worthily continued his name
in the musical world.

GARCILASO DE LA VEGA (1503-1536), soldier and
poet, was born at Toledo in 1503. His father, Garcilaso

(Garcias Laso or Garcilasso) de la Vega, was counsellor of

state to Ferdinand and Isabella, and for some time their

ambassador at the court of Rome ; by his mother he was
descended from the illustrious house of Guzman. At the

age of seventeen he received a military appointment as a
" contino " or guardsman to Charles V., and in that capacity

took part in the war against the insurgent comuneros. having
been present at the battle of Olias near Toledo, where he
received a wound in the face. Ho afterwards served in the

north of Italy, and gained great distinction by his bravery,

particularly at the battle of Pavia in 1525. His marriage
with a lady of the household of Queen Eleanor, which took
place in the following year, suspended only for a very short

time his activity in mihtary and diplomatic employments

;

he took part in the repulse of the Turks from Vienna in

1529, was present at the splendid ceremonfal connected
with the coronation of the emperor at Bologna in 1530,
and was charged with a secret mission to Paris in autumn
of the same year. In 1531 he accompanied the duke of

Alva to Vienna, where, for having been in some way privy

to the clandestine marriage of his nephew to one of the

ladies of the court, he was imprisoned for some months on
an island in the Danube. It was during this captivity that

he composed the fine "cancion" commencing "Con unmanso
ruido de agua corriente y clara." Released and restored

to favour in June 1532, he at once went to Naples on the

staff of Don Pedro de Toledo, the newly-appointed viceroy,

by whom he was twice sent on public business of importance

to Barcelona, in 1533 and in 1634. After having accom-
panied the emperor on his Tunis expedition in 1535, where
he fought bravely and received two severe wounds, he was
employed as a confidential agent at Milan and Genoa in

negotiations connected with the proposed invasion of Pro-

vence, and afterwards joined the expedition itself when it

took the field. Being with Charles in the neighbourhood
of Frejus during the retreat from Marseilles, Garcilaso de

la Vega was ordered to silence a small fort at the village of

Muy, which had been harassing the movements of the army.

In the successful discharge of this duty he received a wound
on the head which, twenty-one days afterwards, at Nice,

proved fatal (October 14, 1536). His literary remains, few
in number, but destined to exert a powerful influence on
the subsequent development of the poetry and general

literature of his native country, were committed to the

charge of his friend Boscan, who was preparing them for

publication along with his own when death overtook him ia

1540. The volume ultimately appeared at Barcelona ia

1543, and has often been reprinted. GarcUaso's share ia

it consists principally of three, eglogas or pastorals, whick
the Spaniards regard as among the finest works of the kind
in their language, and which for sweetnessof versification and
delicacy of expression take a high rank in modern European
literature. In addition to the pastorals, there are thirty-

seven sonnets, five canciones, two elegies, and an epistle in

versi sciolti, in all of which the influence of Boscan is plainly

felt, as well as that of the Italian models whom both poets

avowedly imitated, Petrarch, Bembo, Ariosto, and Sannaaaro.

The poems rapidly gained a wide popularity ; and within

a century of their appearance they had been edited and
commented on as classics by Sanchez, Herrera, and Tamayo
de Vargas. " Imitated by Lope de Vega in eery possible

way, praised more and cited .oftener than any other poet by
the genius of Cervantes, Garcilaso de la Vega has come
down to us enjoying a general national admiration snch as

is given to hardly any other Spanish poet, and to none that

lived before his time " (Ticknor). An English translation of

his works was publ.shed by Wiffen in 1823.

GARCILASO INCA DE LA VEGA (1540-1616),

historian of ancient Peru, was born atCuzco in 1540. His

father was a cadet of the illustrious family of La Vega, who
had gone to Peru in the suite of Pedro de Alvaredo, soon

after the conquests of Pizarro ; his mother was of the

Peruvian blood-royal, a circumstance of which he was not

a little proud, as giving a right to the title which he clsimed
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by invariably subscribing himself "Inca." In 1560 he
removed to Spain, and, having entered the military service,

was engaged in t'ae wars against the Moors and Turks.

Disappointed in the inadequate recognition of his services by
the crown, he retired while still a young man into private

life at Cordova, where he gave himself to literature, and
produced the learned historical work by which he is now
known, the Comentarios Reales que tratan del Origen de los

Fncas, reyes quefaeron del Peru, de su Idolatria, Leyes, itc. ;

coil la Hisforia general de Peru. The first part was pub-

lished in 1609, and the second within a few months of his

death, which occurred in 1616. His thorough acquaintance

with the language and traditions of his maternal ancestors

gave his work an altogether peculiar value. It is, accord-

ingly, the source from which all subsequent writers on the

subject have most largely, drawn, and still continues to be

the chief original aluthority upon ancient Peru. An inac-

curate English translation was published by Sir Paul Rycaut

in 1688. There is also a French translation,' which was
published in 1727.

GARD, a department ia the south of France, consisting

of part of the old province of Languedoc, is bounded N. by

the departments of Lozfere and Ardeche, E. by the Rhone,

which separates it from Vaucluse and Bouches-du-Rhone, S.

by H^rault and the Mediterranean, and W. by Aveyron.

It lies between 43° 27' 25" and 44° 27' 20" N. lat., and
between 3° 15' 39" and 4° 50' 44" E. long! The western

and northern districts of the department are occupied by

the range of the CMvennes, which on the frontier of LozJre

attain a height of 5120 feet. The w.hole of this region is

celebrated for its fruitful valleys, its gorges, its beautiful

streams, its vines, and its chestnut, mulberry, and other

fruit trees, with which the mountains are often clothed to

their suinmits. From the CiSvennes the land gradually

declines to the Rhone and Mediterranean. The southern

portion, which extends to the sea, and was probably at one

time covered by it, is a low plain with numerous lakes and

marshes. Besides the Rhone, which bounds the department

on the E., and the Ardfeche, the lower portion of which

forms part of its boundary on the N., the principal rivers

are the C^ze, Gard, Vidourle, and H^rault. The most

northern of these is the Cfeze, which rises in the CMvennes,

and after a course of about 50 miles in an E.S.E. direction

falls into the Rhone below Bagnols. The Gard, or Gardon,

from wljich the department takes its name, is also an-

affluent of the Rhone, and rising in the C6vennes from

several sources, traverses the centre of the department, having

a length of about 60 miles. In the upper part of its course

it flows through a succession of deep mountain gorges, and

from the melting of the snows on the CMvennes is subject

to inundations, which often cause great damage. Its waters

not unfrequently rise 18 or 20 feet in a few hours, and its

bed is sometimes increased in width to nearly a mile. The
Vidourle flows in a S.S.E. direction from its source near

Le Vigan, and after a course of about 50 miles falls into the

sea. Below Sommiferes it forms the western boundary of

the department. The H^rault has its source and part of its

course in this department. The Canal de Beaucaire e.xtends

from the Rhone at the town of that name to Aigues Mortes,

which communicates with the Mediterranean by means of

the Grand-Roubine canal. The climate is generally very

mild but is rather changeable, and cold and violent storms

of wind are not uncommon. The department is rich in

minerals, which constitute one of the chief sources of its

wealth. Iron, coal, and argentiferous lead mines are ex-

tensively worked ; and manganese, zinc, and antimony are

found. Great quantities of salt are obtained from the salt

marshes along the coast. The gypsum and other quarries

employ a considerable number of workmen. The fisheries

are verr productive. The manufactures are extensive, and

include silk, cotton, and woollen fabrics, ironware, hats,
gloves, paper, leather, earthenware, and glass. The chief
grain crops are wheat, oats, rye, and barley. Lentils, pease,
and potatoes are also grown. Gard is famed for its cattle,

its breed of small horses, and its sheep, the wool of which
is of a very fine quality. The principal truit trees are tho
olive and mulberry. The vine is extensively cultivated,
and yields excellent red and white wines. Gard is divided
into the arrondissements of Nimes, Alais, Uzfes, and Le
Vigan, with 38 cantons and 347 • communes. The chief
town is Nimes. The total area is 2256 square miles, and
the population in 1866 was 429,747, and in 1876 423,804.
GARDA, Lake of, the Italian Lago di Garda and

ancient Benacits, the largest and most eastern of the great
lakes of northern Italy. It is enclo.sed by Alpine ridges

on both sides, except towards the south, where it widens
out into the Lombard plain. The northern extremity
belongs to the Austrian district of Tyrol, while the
remainder is divided between the two old Italian pro-

vinces of Venetia and Lombardy. The length of the
lake is about 38 miles ; its width varies from 2 or 3 miles

in the north to 11 or 12 in the south ; and its area is esti-

mated at 135 square miles. The ordinary elevation of the

surface above the level of the sea is 320 feet, but this is

increased by 3 or 5 feet by the melting of the Alpine snows
at the beginning of summer. The greatest depths are about

900 or 1000 feet. At the northern extremity it receives the

waters of the Sarca, a comparatively small 'Tyrolese stream,

.and at the southeastern comer, at Peschiera, its surplus is

conveyed by the Mincio to the Po. Navigation on the one

hand is frequently rendered dangerous by sudden bursts of

storm, while on the other hand it is facilitated by the

two regular winds called the Ora or Andar and the Sever,

of which the former blows from the south from midday to

midnight, and the latter from the- north from midnight to

midday. Especially in its southern quarters, the lake is

very rich in fish, the more important species being the

salmon-trout, the carpione (Salmo puriclatus), the trout, the

sardina (Jlausa vulgaris), the eel, and the arvole. The
principal towns and villages along the Riviera or western

side of the.lake are^Desenzanq, in the south ; Salo, with

4500 inhabitants; Maderno, with 1500 inhabitants; Tos-

colano, with 2000, famous for its paper-mills, introduced

in 1386; Gargnano, with 4000 ; Limone^ and Riva, at the

northern extremity, with about 6000. Proceeding south

along the eastern side we find Torbole, Malcesine, Torri,

Garda, which gives its name to the lake, Lacize, and

Peschiera. Desenzano and Torri are the chief seats of tlie

fish trade. Steaniers ply regularly from Desenzano to Riva,

and from Riva to Peschiera. The scenery of the Garda

is not so fine as that of the Lake of Como, but it is

remarkable for the luxuriance of the vegetation, especially

on the beautiful promontory of Sirmione, which projects

from the southern shore, and still contains the ruins of the

villa once inhabited by Catullus. The lemon ripens its

fruit at several places round the lake, though the trees

require to be carefully covered, and even artificially

warmed, during the frosts. The whole number is estimated

at about 18,000, and each may produce about 1000

lemons.

The lake was well known to the Komans as Benacus {Bivaiccs),

and its storms are described by Virgil in the familiar line

—

" Fhiclibiis ei/rcmitu assiirgens, Bcnace, marino."

In several ancient inscriptions the name Benacenses occurs ;
and

some antiquaries on no more authority have supposed that there

must have been a tow-not its own name on the lake. According to

a not improbable hypothesis there was formerly a navigable cliannel

from the Adriatic to the Benacus ; and we know iK>m inscribed

stones preserved in the Museo Filarmonico of Peschiera (the

ancient Arddica) that a rich corporation of shipowners existed m
the town {Collegium navimlarioruvi Ardclicensium). _]f such »
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passage to the sea was available ia the later Roman period, it must

at least have disappeared before the end of the 15th century ; for

when in 1438 the Venetians wished to bring their vessels from the

AJi^fj to the lake they conveyed them overland from the neighbour-

hood of Mori to Torbole. This Herculean undertaking was proposed

by Blaslo de Arboribns and Nieolo Sorbolo, and it was successfully

accomplished at a cost xif 15,000 ducats. As early as 1827 a steam-

boat of 28 horse-power, the " Arciduca Ranieri," was launched on

the lake at Desenzano by a Milan company ; and in 1834 it was

superseded by another, of 18 horse-power. lu 1830 Francesco

Montagni of Kiva built a boat, the " ilanubrio," the machinery of

which was moved by 8 horses going round and round on the deck
;

but in 1839 he gave it up as unprofitable. In 1873 there were four

steamboats ou the lake in tho service of the railway company of

Upper Italy, besides -thirty-one vessels with a total tonnage of

about 400 tons, and about 500 fishing boats. The Italian Govern-

ment also maintained four gunboats at Peschiera.

See Dal Pozzo, Lago, Forteiza, e JRocca di Garda e Gardesana,

V.erona, 1678 ; Volta Serafino, Dcscrizione del Lago di Garda,

Mantua, 1828 ; Ercolani, Gitida al Lago di Garda, Milan, 1846
;

Bignami, II Lago di Garda, Milan, 1873.

GARDAIA", or Ghahdaya (in the local documents

Tagliardeit),, a town of North Africa in the Algerian Sahara,

situated on a hill in the middle of the Wadi Mezab, on the

route between Morocco and Tripoli, about 36 miles W.N.W.
of Wargla, in 32° 28' N. lat, and 4° 39' K.long., at a

height of 1755 feet above the sea-level. Gardaia is well

built of limestone, and defended by a bastioned wall pierced

jvith seven gates. There is a Jewish quarter inhabited by
about 200 families who hold a large part of the industry

of the town in their hands ; but thei principal inhabitants

are the Beni Mezab, who speak the awal domsab, a dialect

of the Berber language slightly modified by Arabic.

According to native accounts the town was founded in -952

of the Hegira. In' modern times the Turks under Raiss

Salah Bey attempted to subjugate the inhabitants, but their

invasion was successfully repulsed. Aghrem Baba Said, a

small ruined town to the west of Gardaia, is the fortified

post in which the Beni Mezab took refuge. At the time of

Duveyrier's visit in 1859, Gardaia paid a tribute of 45,000

francs to the FrencL The population is estimated at from

13,000 to 14,000.

GARDELEGEN (formerly Gaedeleben and Gaedle-
ben), the chief town of a circle in the government district of

Magdeburg, Prussian Saxony, is situated on the right bank
of the Milde, 28 miles N.N.W. of Magdeburg. The in-

habitants are employed in agriculture, linen and woollen

manufacture, button-making, calico-printing, and brewing.

The chief buildings are the hospital founded in 1285, and
the higher borough, school. The population in 1875 was
6389.

Gardelegen is a place >of great antiquity. In 633 it was destroyed
by Dervan, duke of the Wends, but it was rebuilt in 924 by King
Henry I. For a long time it was the seat of a line of margrave
princes. It remained a free town untU 1478. It suffered consider-

ably in the Thirty Years' War, and in 1775 it was burned by the
French. On the neighbouring heath Margrave Louis I. gained
in 1343 a victory over Otto the Wild of Brunswick.

GARDENING. See Horticulture.
GARDINER, a city of the United States in Kennebec

county, State of Maine, is situated at the junction of the

Kennebec and Cobosse rivers, 10 miles S. by E. of Augusta.

The water-power of the Cobosse river is much utilized for

manufactures, and the town has saw-mills, paper-mills, iron

foundries, a woollen factory, a tannery, a pottery, and
maiTufactories of sashes and blinds, and is the headquarters

of the ice-business on the Kennebec, ilt is connected with

Pittston, on the other side of the river, by a bridge 900
feet in length. The population in 1870 was 4497.

GARDINER, Colonel James (1687-1745), a Scottish

soldier, was born at Carriden in Linlithgowshire, January
10, 1687. At the age of fourteen he entered a Scottish

regiment in the Dutch service, and was afterwards present

at the battle of Ramilliee, where he was wounded. He

subsequently served in different cavalry regiments, and in

1730 was advanced to the rank of lieutenant-colonel, and
in 1743 to that of colonel. He fell at the battle of

Prestonpans, September 1, 1745. The circumstances of his

death are described iu Sir Walter Scott's Waverley. In his

early years he was distinguished for his recklessness and
profligacy, but, in 1719, a supernatural vision, as he re-

garded it, led to his conversion ; and from that time he
lived a life of great devoutness and of thorough con-

sistency with his Christian profession. His life was written

by Dr Philip Doddridge.

GARDINER, Stephen (1483-1555), bishop of Win
Chester and lord chancellor of England, was born at Bury
St Edmunds in 1483. He is believed to have been the
illegitimate son of Dr Woodville, bishop of Salisbury
brother of Elizabeth Woodville,,queen of Edward IV. 1

so, he lost his father -when he was only one year old ; but

his education seems to have been carefully provided for. He
was sent to Cambridge and studied at Trinity Hall, where
he greatly distinguished himself in the classics, especially

in Greek. He afterwards devoted himself to the canon and
civil law, in which subjects he attained so great a proficiency

that no one could dispute his pre-eminence. He received

the degree of doctor of civil law in 1520, and of canon lav

in the following year. Ere long his abilities attracted the

notice of Cardinal Wolsey, who made him his secretary, and

in this capacity he is said to have been with him at Mow-
Park in Hertfordshire, when the conclusion of the celebrated

treaty of the More brought Henry VIII. and the Frencfi

ambassadors thither. It is stated, and with great proba-

bility, that this was the occasion on which he was first in-

troduced to. the king's notice, but he does not appear to

have been actively engaged in Henry's service till three

years later. In that of Wolsey, he undoubtedly acquired

a very intimate knowledge of foreign politics, and in 1527
he and Sir Thomas More were named commissioners on the

part of England in arranging a treaty with the French
ambassadors for the support of an arm.y in Italy against

the emperor. That year he accompanied Wolsey on his

important diplomatic mission to^France, the splendour and
magnificence of which are so graphically described by
Cavendish, Among the imposing train who went with the

cardinal— including, as it did, several noblemen and privy

councillors—Gardiner alone seems to have been acquainted

with the real heart of the matter which made this embassy

a thing of such peculiar moment. Henry was then parti-

cularly anxious to cement his alliance with Francis I., and
gain his co-operation as far as possible in the object on
which he had secretly set his heart-—a divorce from

Catherine of Aragon. In the course of his progress

through France he received orders from Henry to send

back his secretary Gardiner, or, as he was called at court,

Master Stevens, for fresh instructions ; to which he was

obliged to. reply that he positively could not spare him
as he was the only instrument he had in advancing the

king's "secret matter." Next year Gardiner, though still

nominally in the service of Wolsey, was sent to Italy along

with Edward Fox, provost of King's College, Cambridge,

to promote the same business with the pope. His de-

spatches on this .occasion are still extant, and whatever we
may think of the cause on which he was engaged, they cer-

tainly give a wonderful impression of the zeal and ability

with which he discharged his functions. Here his perfect

familiarity with the canon law gave him an advantage over

all with whom he had to negotiate. Clement VIL, who
was then at Orvieto, and had just recently escaped from

captivity at St Angelo at the hands of the imperialists, did

not wish to offend the king of England, but was still more
in dread of the emperor. He only desired to temporize.

But Gardiner would not allow him to take refuge in an
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evasive policy. What was to be thought,- he said, of a

spiritual guide who either could not or would not show the

wanderer his way 1 The king and lords cf England would

be driven to think that God had taken away from the Holy

See the key of knowledge, and that pontifical laws which

were not clear to the pope himself might as well be com-

mitted to the flames.

In short, it was owing to Gardiner's vigorous advocacy

that the celebrated commission was issued to Cardinals

Wolsey and Campeggio to try the cause in England. After

obtaining it he was recalled, but early in the following year,

1529, as Campeggio delayed proceeding, he was sent once

more to Eome. This time, however, his efforts were un-

availing. The pope would make no further concessions,

and would not even promise not to revoke the cause to

Rome, as he did very shortly after. Gardiner's services,

however, were fully appreciated. He was appointed the

king's secretary. He had been already some years arch-

deacon of Taunton, and the archdeaconry of Norfolk was
added to it in March 1529; which two years later he re-

signed for that of Leicester. In 1530 he was sent to

Cambridge to procure the decision of the university as to

the unlawfulness of marriage with a deceased brother's

wife, in accordance with the new plan devised for settling

the question without the pope's intervention. In this he
succeeded, though not without a good deal of artifice, more
creditable to his ingenuity than to his virtue. In November
1531 the king rewarded him for his services with the

bishopric of Windhester, vacant by Wolsey's death. The
promotion was unexpected, and was accompanied by ex-

pressions from the king which made it still more honour-

able, a3 showing that if he had beer in some things too

subservient, it was from no'abject, self-seeking policy of his

own. Gardiner had, in fact, ere this remonstrated boldly

with his sovereign on some points, and Henry now reminded
him of the fact. " I have often squared with you,

Gardiner," he said familiarly, " but I love you never the

worse, as the bishopric I give will convince you." It must
be owned, however, that his next distinguished service was
not a very creditable one ; for he was, not exactly, as is

is often said, one of Cranmer's assessors, but, according to

Cranmer's own expression, "assistant" to him as counsel for

the king, when the archbishop, in the absence of Queen
Catherine, pronounced her marriage witb Henry null and
void on the 23d May 1533. Immediately afterwards he
was sent over to Marseilles, where an interview between the

pope and Francis I. took place in September, of which event
Henry stood in great suspicion, as Francis was ostensibly

,his most cordial ally, and had hitherto maintained the
justice t)f his cause in the matter of the divorce. Here he
intimated the appeal of Henry VIII. to a general council in

case the pope should venture to proceed to sentence against

him. He also made a like appeal in behalf of Cranmer.
Next year he and other bishops were called upon to vindi-

cate the king'o new title of " Supreme Head of the Church
of England." The result was his celebrated treatise De
Vera Obedientia, the ablest, certainly, of all the vindications
of royal supremacy. In 1535 he had an unpleasant dispute
with Cranmer about the visitation of his diocese. During
the next few years he was engaged in various embassies in

France and Germany. He was indeed so much abroad
that he had little influence upon the king's councils. But
in 1539 he was' much concerned in the drawing up and
passiiig through the House of Lords of the severe statute of

the Six Articles, which led to the resignation of Bishops
Latimer and Shaxton and the persecution of the whole
Protestant party. In 1540, on the death of Cromwell, earl

of Essex, he was elected chancellor of the university of

Cambridge. A few years later he attempted,, in concert
with others, to fasten a charge of heresy upon Archbishop

Cranmer m connexion with the Act of the Six Articles
;

and but for the personal intervention of the king he would
probably have succeeded. He was, in fact, thcugh he had
supported the royal supremacy, a thorough opponent of the

Reformation in a doctrinal point of view, and it was sus-

pected that he even repented his advocacy of the royal

supremacy. He certainly had not approved of Henry's
general treatment of the church, especially during the

ascendency of Cromwell, and he was frequently visited with
storms of royal indignation, which he schooled himself to

bear with patience. In 1544 a 'elation of his own, named
German Gardiner, whom he employed as his secretary, was
put to death for treason in reference to the king's supremacy,

and his enemies insinuated to the king that he himself was
of his secretary's way of thinking. But being warned of

his danger he sought an interview with Henry, in which he

succeeded in clearing himself of all injurious imputations.

That he was party to a design against Queen Catherine

Parr, whom the king was at.one time on the point of com-

mitting to the Tower, rests only upon the authority of Foxe,

and seems a little doubtful. It is certain, however, that his

name wae omitted at the last in Henry VIII.'s will, though

the king was believed to have intended making him one of

his executors.

Under Edward VI. Gardiner was completely ojiposed to

the policy of the dominant party both in ecclesiastical and
in civil matters. The religious changes he objected to

both on principle and on the ground of their being moved
during the king's minoiity, and he resisted Cranmer's

project of a general visitation. His remonstrances,

however, were met by his own committal to the Fleet,

and the visitation of his diocese was held during his im-

prisonment. Though soon afterwards released, it was not

long before he was called before the council, and, refusing

tc give them satisfaction on some points, was thrown into

the Tower, where he continued during the whole remainder

of the reign, a period slightly over five years. During this

time he in vain demanded his liberty, and to be called

before parliament as a peer of the realm. His bishopric

was taken from him and given to Dr Poynet, a chaplain of

Cranmer's who had not long before been made bishop of

Rochester. At the accession of Queen Mary, the duke of

Norfolk and other state prisoners of high rank were in the

Tower along with him ; but the queen, on her first entry

into London, set them all at liberty. Gardiner was restored

to his bishopric and appointed lord chancellor, and he set

the crown on the queen's head at her coronation. He also

opened her first parliament, and for some time was her

leading councillor. He was now called upon, at the age of

seventy, to undo not a little of the work in which he had

been instrumental in his earlier years,—to vindicate the

legitimacy of the queen's birth and the lawfulness of her

mother's marriage, to restore the old religion, and to

recant "what he himself had written touching the royal

supremacy. At least this, it may be presumed, was the

time when he wrote, if, as we are told, he really did write,

a PaUnodia or retractation of his book De Vera Obedientia,

which, however, does not seem to be now extant, so that

how far he had changed his sentiments we cannot very well

judge. That he should have really changed them to some

extent is not at all unnatural ; and in relation to the divorce

of Catherine of Aragon, we may well believe that it was

his earlier and not his later action that ever troubled his

conscience. Yet as to the royal supremacy, it seems that he

would have advised Queen Mary to retain it; but her own

desire was so great to give up ecclesiastical jurisdiction to

the pope that he could not press the matter. A less

agreeable task which fell to him was the negotiation of the

queen's marriage treaty with Philip, to which he shared the

general repugnance, though he could not oppose her will.
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In executing it, howeVer, he took care to taake the terms

as advantageous for Englaud as possible, and to make
express provision that the Spaniards should in nowise be
allowed to interfere in the government of the country.

After the coming of Cardinal Pole, and Ihe reconciliation

of the realm to the see of Rome, his influence suffered some
eclipse, though he still remained in high favour. How far

he was responsible for, the persecutions which afterwards

arose is a debated question. There is no doubt that he sat

in judgment on Bishop Hooper, and on several other Pro-

testants whom he condemned to the flames. But being

placed on a commission along with a number of other

bishops to administer a severe law, it does not appear that

he could very well have acted otherwise. On the bench he
is said to have used every effort to induce the accused to

make concessions and accept a pardon ; and a remarkable
instance of his clemency is recorded by the church historian

Fuller, who, notwithstanding his prejudices, acknowledges
a debt of gratitude to him for preserving one of his own
ancestors from the persecuting zeal of others. It would
seem, moreover, that vjhen he saw the results of the cruel

proceedings against heretics, he very soon got tired of tliem.

The pei"secutions raged with the greatest vehemence during
his absence at the Calais peace conferences in 1555, and
when he came back he declared he would have no further

hand in them, so that those afterwards apprehended in his

diocese were removed into that of London in order to be
adjudged to the flames. In October 1555 he again opened
parliament as lord chancellor, but towards the end of the

month he fell ill and grew rapidly "(vorse till the 12th
November, when he died abont the age of seventy-two.

Perhaps no celebrated character of that age has been the

subject of so much ill-merited abuse at the hands of popular

liistorians. That his virtue was not equal to every trial

may be admitted, but that he was anything like the morose
and narrow-minded bigot he is commonly represented there

is nothing whatever to show. He has been called ambitious,

turbulent, crafty, abject, vindictive, bloodthirsty, and a good
many other things besides, not quite in keeping with each

other; in addition to which it is roundly asserted by Bishop
Burnet that he was despised alike by Henry and by Mary,
both of whom made use of him as a tool. How sr?h a
mean and abject character submitted to remain five years

in prison rather than change his principles is not very

clearly explained ; and as to his being despised, we have

seen already that Henry VIIL, at least, did not consider

him despicable. The truth is, there is not a single divine

or statesman of that day whose. course throughout was so

thoroughly consistent. He was no friend to the Reforma-

tion, it is true, but he was at least a conscientious oppoiient

In doctrine he adhered to the old faith from first to last,

while as a question of church polity, the only matter for

consideration with him was whether the new laws and
ordinances were constitutionally justifiable.

His merits as a theologian it is unnecessary to discuss;

it is as a statesman and a lawyer that he stands conspicuous.

But his learning even in divinity was far from commdnplace.

The manual set forth in 1543 by royal and parliamentary

authority, entitled A necessary Doctrine and Erudition for
any Christian Man, was chiefly from his pen ; and at a

later date he -was the author of various tracts in defence of

the Real Presence against Cranmer, some of which, being

written in prison, were published abroad under a feigned

name. Controversial writings also passed between him and
Bucer, with whom he had several interviews in Germany,
when he wds there as Henry VIII.'s ambassador.

He was a friend of learning in every form, and took great

interest especially in promoting the study of Greek at

I Cambridge. He was, however, opposed to the new method

of pronouncing the language introduced by Sir John Cheke,

and wrote letters to him and Sir Thomas Smith upon the

subject, in which, according to Ascham, his opponents

showed themselves the better critics, but he the superioi

genius. In his own household he loved to take in young
university men of promise ; and many whom he thus

encouraged became distinguished in after life as bishops,

ambassadors, and secretaries of state. His house, indeed,

was spoken of by Leland as the seat of eloquence and the

special abode of the muses.

He lies buried in his own cathedral at Winchester, where

his effigy is still to be seen. (j. GA.)

GAKE-FOWLi (Icelandic, Geirfugl ; Gaelic, Gearbkul),

the Anglicized form of the Hebridean name of a large

sea-bird, formerly a visitor to certain remote Scottish islands,

^the Great Auk of most English book-writers, and the

AL-a impennis of Linnseus. Of this remarkable creature

mention has been already made at some length (Birds, vol.

iiL pp. 73 i, 735), but since the species has a mournful

Gare-Fowl, or Great Auk.

history and several egregious misconceptions prevail con

cerning it, a few more details may not be unacceptable,

particularly as many of them have been hitherto confined

to works not easily accessible to the general reader, and the

presumed extinction of the bird gives it especial interest.

In size it was hardly less than a tame Goose, and in appear-

ance it much resembled its smaller and surviving relative

the Razor-bill {AIca torda) ; but the glossy black of its head

was varied by a' large patch of white occupying nearly all

the space between the eye and the bill, in place of the Razor-

bill's thin white line, while the bill itself bore eight or more

deep transverse grooves instead .of the smaller number and

the ivory-like mark possessed by the species last named.

Otherwise the coloration was simOar in both, and there is

satisfactory evidence that the Gare-fowl's winter-plumage

differed from that of the breeding-season just as is ordinarily

' The name first appears, and in this form, in the Account of Hirla

[St Kilda] and Rona, etc., by the Lord Register, Sir George M'Kenzie,

of Tarbat, printed by Pinkerton in his Collection of Voyages mid

Travels (iii. p. 730), and then in Sibbald's Scotia Ilhisirata (1684^^

Martin soon after, in his Voyage to St Kilda, spelt it "Gairfowi."

Prof. Owen has adopted the form " Garfowl,"' without, as would

seem, any precedent authority.
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,tie case ia other members of the family Alcid^ to which
it belongs. The most striking characteristic of the Gare-

fowl, however, was the comparatively abortive condition of

its wings, the distal portions of which, though the bird was
just about twice the linear dimensions of the Razor-oill, were
aimosfc exactly of tt; same size as in that species—proving,

if more direct evidence were wanting, its inability to fly.

The most prevalent misconception concerning the Gare-

fowl is one which has been repeated so often, and in books

of such generally good repute and wide dispersal, that a

Buccessful refutation seems almost hopeless. This is the

notion that it was a bird possessing a very high northern

range, and consequently to be looked for by Arctic explorers.

How this error arose would take too long to tell, but the

fact remains indisputable that, setting aside general asser-

tions resting on no evidence worthy of attention, there is

but a single record deserving any credit at all of a single

example of the species having been observed within the

Arctic Circle, and this, according to Prof. Rtinhardt, who
has the best means of ascertaining the truth, is open to

grave doubt.^ It is clear that the older ornithologists let

their imaginatign get the better of their knowedge or their

judgment, and their statements have been blindly repeated^

by most of their successors. . Another error which, if not

EO widely spread, is at least as serious, since Prof. Owen
(Emycl. Brit., ed. 8, xvii. p. 176 ; Pulaeontology, p. 400)

hus unhappily given it .countenance, is that this bird "has
not been specially hunted down like the dodo and dinornis,

but by degrees has become more scarce." Now, if any
reliance can be placed upon the testimony of former

observers, the first part of this statement is absolutely

untrue. Of the Dodo all we know is that it flourished in

Mauritius, its only abode, at the time the island was dis-

covered, and that some 200 years later it had ceased to

exist—the mode of its extmction being opon to conjecture,

and a strong suspicion existing that though indirectly

due to man's acts it was accomplished by his thoughtless

agents {Phil. Trans., 1869, p. 354). The extinction of the

Dinornis lies beyond the range of recorded history. Sup-

posing it even to have taken place at the very latest period

as yet suggested—and there is much to be urged in favour

of such a supposition—little but oral tradition remains to

tell us ht)w its extirpation was effected. That it existed

after New Zealand was inhabited by man is indeed certain,

and there is nothing extraordinary in the proved fact that

the early settlers (of whatever race they were) killed and
ate Moas. But evidence that the whole population of those

birds was done to death by man, however likely it may
seem, is wholly, wanting. The contrary is the case with the

Gare-fowl. In Iceland there is the testimony of a score of

witnesses, taken down from their lips by one of the most
careful naturalists who ever lived, the late John WoUey,
that the latest survivors of the species were caught and
killed by expeditions expressly organized with the view of

supplying the demands of caterers to the various museums
of Europe. In like manner the fact is incontestable that

its breeding-stations in the western part of the Atlantic

were for three centuries regularly visited and devastated

with the combined objects of furnishing food or bait to the

fishermen from very early days, and its final extinction,

according to Sir Richard Bonnycastle (Newfoundland in

1842, i p. 232) was owing to "the ruthless trade in its

Bggs and skin." No doubt that one of the chief stations of

this species in Icelandic waters disappeared, as has been
before said (Birds, loc. cit.), tlirough volcanic action

—

" A land, of old upheaven from the abyss
By fii'e, to sink into the abyss again"

—

' Th« specimen is in the Mu.'eum of Copenhagen; the doubt lies as

lo the locality where it vras obtainetl, whether at Disco, which is

within, or at the Fiskerna.?, which is without, the Arctic Circle.

and that the destruction of the old Geirfuglask^r drove
some at least of the birds which frequented it to a rock

nearer the mainland, where they were exposed to danger
from which they had in their former abode been compara-
tively free; yet on this rock (Eldey = fire-island)they were
" specially hunted down" whenever opportunity offered, until

the stock there was wholly extirpated in 1844, and whether
any remain elsewhere must be deemed most doubtful,

A third misapprehension is that entertained by Mr Gould
who, in his Birds of Great Britain, says that "formerly this

bird was plentiful in all the northern parts of the British

Islands, particularly the Orkneys and the Hebrides. At
the commencement of the present century, however, its fate

appears to have been sealed; for though it doubtless existed,

and probably bred, up to the year 1830, its numbers
annually diminished until they became so few that the

species could not hold its own."
Now of the Orkneys, we know that Low, who died in

1795, says in his posthumously-published i^auHaOrcacfensts
that he could not find it was ever seen there; and or

Bullock's visit in 1812 he was told, says Montagu (Orn

Diet. App.), that one male only had made its appearance for

a long time. This bird he saw and unsuccessfully hunted,

but it was killed soon after his departure, while its mate
had been killed just before his arrival, and none have been

seen there since. As to the Hebrides, St Kilda is the only

locality recorded for it, and the last example known to have

begn obtained there, or in its neighbourhood, was that given

to Fleming (^rf«i6. Phil. Journ., x. p. 96) in 1821 or 1822,

having been some time before captured by Mr Maclellan of

Glass. That the Gare-fowl was not plentiful in either

group of islands is sufficiently obvious, as also is the impos-

sibility of its continuing to breed "up to the year 1830."

But mistakes like these are not confined to British

authors. As on the death of an ancient hero myths
gathered round his memory as quickly as clouds round the

setting sun, so have stories, probable as well as impossible,

accumulated over the true history of this species, and it

behoves the conscientious naturalist to exercise more than

common caution in sifting the truth from the large mass ol

error. Americans have asserted that the specimen which

belonged to Audubon (now at Vassar College) was obtained

by him on the banks of Newfoundland, though there is

Macgillivray's distinct statement {Brit. Birds, v. p. 359)

that Audubon procured it in London. The account given

by Degland {Orn. Eitrop., iL p. 529) in 1849, and repeated

in the last edition of his work by M. Gerbe, of its extinction

in Orkney, is so manifestly absurd that it deserves to lie

quoted in full :
—" II se trouvait en assez grand nombre il y

a une quinzaine d'ann^es aux Orcades ; raais le ministre

presbyt^rien dans le Mainhnd, en offrant une forte prime

aux personnes qui lui apportaient cet oiseau, a ^te cause de

sa destruction sur ces iles." The same author claims the

species as a visitor to the shores of France on the testimony

of Hardy (Anmiaire Normand, 1841, p. 298), which he

grievously misquotes both in his own work and in another

place {Naumannia, 1855, p. 423), thereby misleading an

anonymous English writer {Nat. Hist. Reo., 1865, p. 475)

and numerous German readers.

Since the former notice of this species in the general

article Bieds (ut supra), the only important contribution to

our knowledge of it that has appeared is a paper by Mr
John Milne, published in The Field newspaper, and since

reprinted for private circulation. This gentleman visited

Funk Island, one of the former resorts of the Gare-fowl, oi

"Penguin," as it was there called, in the Ne^wfoundland

seas, a place where bones had before been obtained by

Stuvitz, and natural mummies so lately as 1863 and 1864.

Landing on this rock at the risk of his life, he brought off

a rich cargo of its remains, belonging to no fewer than fifty
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birds, somo of them in size exceeding any that had before

been known. His collection has since been dispersed, most

of the specimens finding their way into various public

museums in this country.

A literature by no means inconsiderable has grown up respecting

the Gars-fowl. Negleoting works of general bearing, few of which
are without many inaccuracies, the following treatises may be
especially mentioned:—J., J. S. Steenstrup, " Et Bidrag til Geir-

fuglens Naturhistorie og sserligt til Kundskaben «m dens tidligere

Udbredningskreds," Naturh. Foren. Vidensk. Medddcher [Copen-
hagen], 1855, p_33; E. Charlton, "On the Great Auk," Traw.
Tyiumle Nat. FieldClab, iv. p. Ill; " Absti-act of Mr J. WoUey's
Researches in Iceland respecting the Gare-fowl," Ihis, 1861, p. 374;
"W. Preyer, " Ueber PlaiUua impenms," Journ. fur Orn., 1802, pp.
110, 337 ; K. E. von Baer, " Ueber das Aussterben der Thierarten in

physiologischer iind nicht physiologischer Hinsicht," Bull, dc

VAcad. Imp. de St PUcrsh,, vi p. 513 ; R. Owen, "Description of

the Skeleton of the Great Auk," Trans. Zool. Soc, v. p. 317 ;
" The

Gare-.|bwl and its Historians, Nat. Hist. Rev., v. p. 467 ; J. H.
Gurney, juh., "On the Great Auk," Zoologist, 2d ser. pp, 1442,
1639 ; H. ReeKs, "Great Auk in Newfoundland," &c., op. cit., p.

1854; V. Fatio, "Sur I'Alca impennis," Bull. Soc. Orn. Suisse,

ii. pp. 1, 80, 147 ; "On existing Remains of the Gare-fowl," Ibis,

1870, p. 256; J. Milne, "Relics of the Great Auk," Field, 27
March, 3 and 10 April 1875. Lastly, reference cannot be omitted
to the happy exercise of poetic fancy with which the late Prof.

Kingsley was enabled to introduce the chief facts of the- Garefowl's
extinction, (derived from one of the above-named papers) into his

charming Water Babies. (A. N.

)

GARESSIO, Garesso, or Gaeezzo, in Latin Gare.vium,

a town of Italy about 18 miles S.E. of Mondovi, iu the

valley of ther Tararo. The Roman remains which are dis-

covered from time to time bear witness to its high antiquity

;

during the Middle Ages it was the seat of a marquisate,

which in 1509 was sold to the Spinola family, and its

double walls gave it some importance as a defensible posi-

tion. Besides a castle, it possesses three old monastic
buildings, one of which, the Carthusian convent of Casotto,

is an edifice of much magnificence. Population in 1870
nearly 7000.

GAR-FISn is the name given to a genus of fishes

(Belone) found in nearly all the temperate and tropical

seas, and readily recognized by their long, slender, com-
pressed and silvery body, and by their jaws being pro-

duced into a long, pointed, bony, and sharply-toothed beak.

About fifty species are known from different parts of the

globe, some attaining to a length of 4 or 5 feet. One
species is common on the British coasts, and is well known
by the names of "long-nose," "green-bone," &c. The last

name is given to those fishes on account of the peculiar

green colour of their bones, which deters many people from
eating them, although their flesh is well flavoured and
perfectly wholesome. The Skipper {Scomberesox) and Half-

beak (Jlemirhampliiis), in which the lower jaw only is

prolonged, are fishes nearly akin to the gar-pikes. See
Ichthyology.
GARGANEY i (North-Italian, Garganello), or Summer-

Teal, the Anas querquedula and A. circia of Linnaeus (who
made, as did Willughby and Ray, two species out of one),

and the type of Stephens's genus Querquedula. This bird

is one of the smallest of the Anatid<e, and has gained its

common English name from being almost exclusively a
summer-visitant to this country, where nowadays it only
regularly resorts to breed in some of the East-Norfolk waters
called Broads, though possibly at one time found at the
same season throughout the great Fen-district. About the

same size as the common Teal (A. crecm), the male is

readily distinguished therefrom by its peculiarly-coloured

head, the sides of which are nutmeg-brown, closely freckled

' The word was introduced by Willughby from Gesner {Orn.; lib.

iii. p. 127), but, though generally adopted by authors, .seems never to

have become other than a book-name in English, tlie bird being in-

variably known in the parts of this island where it i» indigenous as
"Summer-Teal."

with short whitish streaks, while a conspicuous white curved

line descends backwards from the eyes. The upper wing-

coverts are bluish-grey, the scapulars black with a white

shaft-stripe, and the wing-spot (specuhtm) greyish-green

bordered above and below by white. The female closely

resembles the hen Teil, but possesses nearly the same wing-

spot as her mate. In Ireland or Scotland the Garganey is

very rare,, and though it is recorded from Iceland, more
satisfactory evidence of its occurrence there is needed. It

has not a high northern range, and its appearance in Norway
and Sweden is casual. Though it breeds in many parts of

Europe, in none can it be said to be common ; but it ranges

far to the eastward in Asia—even to Formosa, according

to Swinhoe—and yearly visits India in winter. Those
that breed in Norfolk arrive somewhat late in spring and
make their nests in the vast reed-beds which border the

Broads—a situation rarely or never chosen by the Teal.

The labyrinth or bony enlargement of the trachea in the

male Garganey differs in form from that described in an;f

other Drake, being more oval aud placed nearly in the

median line of the windpipe, instead of on one side, as is

usually the case.

GARHWAL, a district of British India, in the Kumion
division, under the jurisdiction of the lieutenant-governor

of the North-Western Provinces, situated between 29° 16'

15" and 31° 5' 30" N. lat., and 78° 18' 45" aud 80° 8' E.

long, and bounded on the N. by Chinese Tibet, on the E.

by KumAon district, on the S. by Bijnor district, and on
the W. by Independent Garhwdl or Tehri. .Garhwdl dis-

trict consists almost entirely of rugged mountain ranges

running in all directions, and separated by narrow valley;i;,

which may' almost be described as gorges or ravines. The
only level portion of the district consists • of a narrow strip

of waterless forest, between the southern slopes of the hills

and the fertile plains of Rohilkhand. The highest moun-
tains are in the north of the district, the principal peali£

being Nandd Devi (25,661 feet), Kamet (25,413), Ircoul

(23,382), Dunagiri (23,181), Badrinath (22,901), and

Kedarnath (22,853). The Alaknanda, one of the main

sources of the Ganges, receives with its affluents the whole

drainage of the district. The river is regarded as oi

peculiar sanctity, and is annually resorted to by thousands

of devout Hindus. At DeoprayAg the AlaknandA joins

the BhAgirathl, and thenceforward the united streams bear

the name of the Ganges. Navigation is impracticable in

all the rivers, owing to the velocity of their currents, and

the existence of shoals and rapids. Cultivation is princi-

pally confined to the immediate vicinity of the rivers, which

are employed for purposes of irrigation ; but out of a total

estimated area of 5500 square miles in 1872, only 209

were returned as under cultivation. Agriculture, however,

is carried on with great skill and industry, by terracing

out the hill sides. Wheat, rice, and mandud are the staple

crops, the surplus produce being exported to Tibet. Tea

planting is also carried on under European supervision.

The census of 1872 disclosed a population in the Garhwal dis-

trict of 310,288 (115,745 males and 154,537 females), distributed

among 3944 villages and 67,293 houses. The Hindus numbered
308,398, or no less than 99-3 per cent, of the population, the

Mahometans 1799, and Christians 85. The two great Hindu
temples of Badrinath and Kedarnath, which lie hidden among the

recesses of the snowy range, attract large numbers of pilgrims,

who considerably add to the prosperity of the district. IJo place

iu Garhwal contains as many as 500O inhabitants. Sn'nagar is

the largest town, but the administrative headquarters is at Pauni.

Trade is principally carried on with Tibet, by way of the Maua
and Niti passes, sheep and goats being used as beasts of burden.

The chief exports are grain, gur, cloth, and tobacco ; the imports

salt, borax, wool, gold, and precious stones. Good hill roads, fitim

10 to 12 feet in width, intersect the district in every direction, the

total length being about 1000 miles. The land revenue in 1875

amounted to £9555. Only a small force of regular police is

stationed at headquarters, and there is little crime of any kind.
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Wncation has made greater progress among these mountain valleys

than in the plain districts beneath them. In 1875 73 schools

afforded education to 3609 pupils.

Garhvval originally consisted of 62 petty chiertainships, each

•chief with his own independent fortress {yark). Between 400 and
500 years ago, one of these chiefs, Ajai Pal, ruler of Chandpur,
reduced all the minor principalities under his own sway, and
founded the Garhwal kingdom. He and his ancestors ruled over

Garhwal and the adjacent state of Tehri, in an uninterrupted line

till 1803, when the Gurkhas invaded Kumaon and Garhwal driving

Prithiman Sdh, the Garhwal chief, into the plains. For twelve

je-nrs the Giiikhds ruled the country with a rod of iron, until a

series of encroachments by them on British territory, led to the

war with Nepal in 1814. At the termination of the campaign,
Gaihwal and Kumaon were converted into British districts, while

the Tehri principality was restored to Pridhiman Sab, whose
grandson still holds it. Since the annexation, Garhwal has rapidly

advanced in material prosperity. Cultivation has rapidly increased,

and the spread of tea-culture has opened the country to British

capital and enterprise, which are converting this long harassed tract

into an important and wealthy district

GARLIC (Greek, a-KopoZov ; Latin, Allium ; Italian,

Aglio; French, Ail ; German, Knoblaucli), Allium sativum,

Linn., a bulbous perennial plant of the tribe Hyacinthinece

of the natural order Liliaceas, indigenous apparently to the

south of Europe and to the East, having entire, obscurely

keeled leaves, a deciduous spathe, a bulbiferous globose

umbel, and vphitish flovrers, with exsert pistil and stamens.

The bulb, which is the only part eaten, has membranous
scales, in the axils of which are 10 or 12 cloves, or smaller

bulbs. From these new bulbs can be procured by planting

•out in February or March. The bulbs are best preserved

hung in a dry place. If of fair size, twenty of them weigh

about 1 K). To prevent the plant from running to leaf,

Pliny {Nat. Hist., xix. 34) advises to bend the stalk down-

ward, and cover with earth ; seeding, he observes, may be

prevented by twisting the stalk. Garlic is cultivated in

the same manner as the Shallot (q. v.). It is stated to

have been grown in England before the year 1548. The
percentage composition of the bulbs is given by Mr E.

Solly (7Va?^s. Hort. iSoc. Lond., new ser., iii.'p. 60) as

-water 84"09, organic matter 13'38, and inorganic matter

r53,—that of the leaves being water 87 '14, organic matter
11 '27, and inorganic matter 1'59. The bulb has a strong

and charactcistic odour, and an acrid taste, and yields an

offensively smelling oil, essence of garlic, identical with

allylic sulphide (03115)28 (see Hofmannand Cahours,

Jourii. C/iem. Soc, x. p. 320). This, when garlic has

been eaten, is evolved by the excretory organs, the activity

of which it promotes. From the earliest times garlic

has been ussd as an article of diet. It formed part of

the food of the Israelites in Egypt (Numb. xL 5), and of

the labourers employed by Cheops in the construction of

Ills pyramid, and is still grown in Egypt, tvhere, however,

the Syrian is the kind most esteemed (see Rawlinson's

Jferodofus, ii. 125). It was largely consumed by the

ancient Greek and Roman soldiers, sailors, and rural classes

(<•/. Virg., JScl., iL 11), and, as Pliny tells us {Ns H., xix.

32), by the African peasantry. Galen eulogizes it as the

rustic's theriac (see F. Adams's Paulus .^gineta, p. 99),

and Alexander Neckam, a writer of the 12th century (see

Wright's edition of his works, p. 473, 1863), recommendJs it

as a palliative of the heat of the sun in field labour. " The
people in places where the simoon is frequent," says

Elphinstone (An Account of tlie Kingdom of Caubzd, p.

140, 1815), "eat garlic, and rub their lips and noses

with it, when they go out in the heat of the summer,
to prevent their suffering by the simoon." " dura
messorum ilia," exclaims Horace (Epod., iii.), as he re-

cords his detestation of the popular esculent, to smell of

which was accounted a sign of vulgarity {cf. Shakespeare,
CorioL, iv. 6, and Meas. for Meas., iiL 2). In England
garlic is seldom used except as a seasoning, but in the

aoothem countries of Europe it is a common ingredient in

10—6

dishes, and is largely consumed by the agricultural popn-
lation. Garlic was placed by the ancient Greeks on the piles
of stones at cross-roads, as a supper for Hecate (Theophras-
tus. Characters, Aeio-tSai/iovt'os) ; and according to Pliny
garlic and onions were invocated as deities by the Egyptians
at the taking of oaths. The inhabitants of Pelusium in
Lower Egypt, who worshipped the onion, are said to have
held both it and garlic in aversion as food. Garlic possesses
stimulant and stomachic properties, and was of old, as still

sometimes now, employed as a medicinal remedy. Pliny
(N. H., XX. 23) gives an exceedingly long list of complaints
in which it was considered beneficial Dr Sydenham valued
it as an application in confluent smallpox, and, says CuUen
{Mat. Med., iL p. 174, 1789), found some dropsies cured
by it alone. The volatile oU has proved efficacious in in-

digestion, and in some stages of bronchitis, especially in the
acute form of the disease in infante, also in chronic colds,
and as a rubefacient and nervine tonic ; and poultices of the
pounded pulp are recommended for the convulsions and
suffocative catarrh of infants (Wood, Treat, on Therapeutics^

p. 451, 1874). With lemon-juice garlic has also been re-

sorted to for the cure of diphtheria {Brit, and For. Med.-
Chir. Reo., 1860, i. p. 281). The wild " Crow.Garlic" and
" Field Garlic " of Britain are the Linnean species Allium
vineale and A. oleraceum respectively.

See Phillips, Hist, cf Culinary Vegetables, vol. ii.; Pereira,

Materia Medica, vol. ii. pt. i.; M'Intosh, The Book of the Garden,
vol. ii., 1855, p. 29.

GARNET (German, Granat; French, Grenal), a mineral

the name of which is derived from the Latin granatum, the

pomegranate, or, as Lydgate calls it, " garnet appille " (see

Halliwell, Diet, L p. 392), on account of the resemblance of

its granular varieties to the seeds of that fruit. Several

sorts of garnets, with other stones, seem to have been' in-

cluded under the terms aj/^pa^and carhunculus, employed by
Theophrastus and Pliny. Garnet occurs in crystals, mostly

dodecahedral or trapezohedral, very rarely octahedral,* uf

the isometric, regular, or cubical system, also in pebbles and
grains (as in alluvial deposits), and massive, with a granular

or coarse lamellar structure. It varies in diaphaneity from

transparent to nearly opaque ; is red, red-brown, or black

in colour, less frequently white, yellow, pink, or green

;

has a vitreous to resinous lustre, a white streak, dodeca-

hedral cleavage, hardness of 65 to 7'5, specific gravity of

315 to 4'30,- and an uneven sub-conchoidal fracture ; and

is brittle and sometimes friable, or, in the compact crypto-

crystalline varieties, tougL Before the blowpipe it gives a

brown, green, or black (often magnetic) glass, which hydro-

chloric acid decomposes, with the separation of gelatinous

silica. Previous to melting, the mineral is but little effected

by the acid. The least fusible forms are the bme-iron

garnets. It has been shown by Professor Church that,

although unaffected by exposure to a full red heat for a

quarter of an hour, iron garnet may by fusion have its

specific gravity lowered from 4-059 to 3-204. By almost

complete fusion a specimen of aknandine garnet examined

by him had its specific gravity increased from 4-103 to

4-208. Long-continued ignition effected only a slight

increase in the density of various specimens of lime garnet

(see Joum. Chem. Soc, vol xvii. p. 388). Garnets, which

through the isomorphism of their constituents are extremely

variable in chemical composition, are silicates of the general

formula R-'gRi's- SijOi,, or 3R"0,R"'203.3Si02, in which

R" = calcium, magnesium, iron, and manganese, and R|' =

aluminium, iron, and chromium. Occasionally rarer metals

' See Max Bauer, " Ueber die selteneren Krjrstallformen des Gra-

nats," Zeitschr. der dent, geolog. Ges., Bd. xxvi., 1874, pp. 119-37,

pi. i.

» On the specific gravity of several varieties of g.arnet, see PTot

A. H. Church, Oeological Mag., new ser., vol. ii., 1875, p. 321.
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•re pressnt; yttriam, for instance, has been found in

garnets from Brevig, Norway. Three principal groups have
been recognized, called, according to their chief sesquioxide

basic components, alumina, iron, and chrome garnets, which
have the general formula R"3Al2.Si30j2, R'jFej.SijOjj, and
R"3Cr2.Si30j2, respectively. These are further classed, by
the predominaacB of one or other of their contained pro-

toxides, into numerous subordinate groups, as lime-alumiha

garnet, Ca3Al2.Si30j2, e.g., grossularite, topazolite, and
essonite ; magnesia-alumina garnet, comprising pyrope, the

typical specimens of which contain a small percentage of

chromium ; iron-alumina garnet, e.g:, almandite, common
garnet in part, and allochroite ; manganese-alumina garnet,

as spessartite and romanznvite ; limeriron garnet, which
includes andradite, melanite, or black garnet, which may
be titaniferous, as at Frascati, and pyreneite, aplome,

and common garnet in part ; lime-magnesia-Iron garnet

(CaMg)3Fe2.Si30j2, or bredbergite; and lime-chrome garnet,

or ouvarovite. Colophonite, a yellow-brown to honey-yel-

low or almost pitch-black mineral, with a resinous lustre,

commonly considered to be a lime-iron garnet, according

to Wichmann and Des-Cloiseaux must be regarded as for

the most part granular vesuvian.

Oamet is a wide-spread inin?ral, and is found in taieaceoHS,
talcose, chloritic, and hornblendic schists, and in syenitic gneiss,
syenite, granite, dolomite, and crystalline limestone ; sometimes as
pyrope, in serpentine ; also in felspar-porphyry, and in volcanic
rocks. In Cornwall -it is met with chiefly in greenstone, or in
close proximity thereto. It is an essential ingredient of the rock
eklogite. Grossularite, a greenish to grey-green garnet, is found
at Rezbanya in Hungary, and the WOui river, Siberia ; topazolite
and essonite at Massa, Piedmont, the latter also in Ceylon, Pied-
mont, and Elba; pyrope in Bohemia, and at Zbblitz in Saxony;
and almandite in Ceylon, Pegu, Brazil, and Greenland. Spessartite
is obtained at Haddam, Ct, and elsewhere ; melanite in Vesuvian
and other lavas ; aplome at Breitenbrunn and Schwarzenberg in
Saxony • the fine green garnet ouvarovite chiefly at Saranovskaja,
14 versts from Eissersk in the Urals, and at New Idria in California
and white garnet in the Urals. Numerous other localities for
eamet might be mentioned. Precious garnet, almandite- or alman-
dine (so termed, it is said, from being cut at Alabanda in Caria,
whence the appellation alabandicus employed by Pliny), essonite
or cinnamon-stone, grossularite, grossularia, or gooseberry stone,
and pyrope or Bohemian garnet are the v.arieties of the mineral
employed as gems. They are shaped by means of garnet powder
or emery on a copper wheel, and polishes on lead with tripoll
Carbuncles are almadine garnets cut en caiochon ; when of krge
size, and free from black spots, they may b,e worth as much as £20
apiece. The deep red or precious garnet often has a density close
to that of the ruby, for which stone it has been sold. The Syriam
or Pegu garnets, possibly the amethystizonlas of Pliny (Nat. Hist.,
xzxviL 25), commonly designated amethystine or oriental garnets,
vary in colour from a deep red to a violet-purple, and may occur 3
inches in diameter. They are usually c.ut with four large and
four small facets, and may fetch very high prices, a single speci-
men, of a fiery-red hue, measuring 1 inch by ^% inch, having been
sold for £40, and another, of octagonal form, for £140. Pyrope is a
dark hyacinth-red to blood-red gem, much esteemed in Austria,
Transylvania, and Turkey. Viewed by transmitted light it appears of
ayellowish-red tint, more especially at the edges. Essonite, yellow
to hyacinth-red in colour, is a softer and more fusible garnet than
the other kinds used in jewellery. It is commonly called hyacinth,
and has frequently been mistaken, as also sold, for true hyacinth or
jacinth, which is a zirconium silicate, and may be distinguished by
its density of 4-05-475, that of essonite being about 3 -60-3 66.
The garnet was much used as a jewel in ancient times. Antique
intaglios on garnet are recognized by their usually fragmentary
condition, due to their brittleness, and by a softness of colour, im-
parted to them by time, which defies imitation by even the ablest
•rtists (Oastelkni). The bust of Hadriau in the Odescalchi museum,
the Venus Genetrix in the cabinet of Abbe PuUini at Turin, and
the representation of Sirius on the celebrated Marlborough stone,
are among the finer examples of engraving in garnet. Garnet,
where abundant, has been used in the smelting of iron ores. For
polishing purposes it ia sometimes substituted for emery. The
large dull-coloured "carbuuculus of India," according to Pliny
(I.e.), nsed to be hollowed out into vessels that would hold as much
as a pint Garnet has been obtained as a furnace-product, and
otherwise artificially. What is known as "white garnet" is the
mineral leucite.

8ec Bischofi Chemical Geologn, vol. ii. chap, xxxiii., and vol I

iii. p. 348 ; C. E. Klugt, Bdb. d. Edehieinkunde, Leipsie, 1860 J

Emanuel, Diamonds and Prccums Stones, 3d ed., 1867; A. Schrauf,

Hdb. d. Edelstcinlmndc, Vienna, 1869; A. Castellani, Gc-ms, 1871;

J. D. Dana, A System of Mineralogy, fith ed., pp. 265-72, New
York, 1874; C. F. Naumann, Elemente. der Mintralogie, 10th ed., by

Dr F. Zirkel, pp. 532-5, Leipsie, 1877. On so-called garnets from

the river Bobrowska, Urals, see Church, ilimralog. Mag. ii., 1879,

p. 191. If. H. B.)

GAfeNIER, Germain (1754-1821), an able writer on

political economy, was born at Auxerre, on 8th November
1754. He was educated for the law, and obtained when
young the office of procureur at Chatelet. He acted for

some time as secretary to Mme. Adelaide, aunt of Louis

XVI., and by his fine presence and manners acquired con-

siderable reputation and power at court. On the calling of

the states-general he was named as deputy for Chatelet, and
in 17''0he appears to have been a member of the mon-
archical club in Paris. After 1792 he withdrew to the

Pays de Vaud, and did not return till 1795. In public life,

however, he seems to have been singularly fortunate. In
1797 he was on the list of candidates forthe Directory-; in

1800 he was prefect of Seine et Oise ; in 1804 he was mad&
senator; aud from 1809 to 1811 he acted as president of

the senate. After the restoration he obtained a peerage, and
on the return of Louis XVIII,, after the Hundred Days, h©
became minister of state and member of privy council He
died at Paris, 4th October 1831. Gamier was somewhat
advanced in years before he began to take any interest in

political economy ; his previous efforts in literature had been
of an altogether different kind. At court he was, when
young, noted for his facile power of verse-writing, and ho
translated Mrs Radcliffe and Mrs Montague.
Gamier is best known by his admirable translation, with notes

and introduction, of Smith's Wealth of Nations (1st ed 1805, 2d ed.

1822), aud by his Histoire de la Monnaie (2 vols., 1819), which
contains much sound and well-arranged material. His Abrigi dea

Principes de l'£con. Polit. (1796) is a very clear and instructive
manual. Of high value also is the Description gioyrapkiqtie, phy-
sique, ct politique du diparte ment de Seine-et-Oise (1822), drawn on
from his instructions. Other works are De la Propri&i (1792), an5
Ifistoire des £anques d'Escompte (1806).

GARNIER, Marie Joseph Francois (1839-1873),
usually called Francis Gamier, a French officer and esplorer,

was bom at St fitienne, July 25, 1^839, and perished by assas-

sination in Tons -king, December 7, 1873, He entered the
nayy, and after voyaging in Brazilian waters and the Pacific

he obtained a post on tlie staff of Admiral Charner, who
from 1860 to 1862 was campaigning in Cochin-China.
After some time spent in France he returned to the East,

and in 1852 he was appointed inspector of the natives in

Cochin-China, and entrusted with the administration of the

town of Cho-len orSho-len. It was at Garnier's suggestion

that the Marquis de Chasseloup-Laubat determined to send
a mission through' Laos to Tibet, but as he was not con-

sidered old enough to be put in command, the chief authority

was entrusted to Captain Doudart de Lagr^e. In the conrse

of the expedition—to quote the words of Sir Roderick
Murchisou addressed to the youthful traveller when, in

1870, he was presented with the Victoria Medal of the Royal
Geographical Society of London—from Cratieh in Cam-
bodia to Shanghai 5392 miles were traversed, and of these

3625 miles, chiefly of country unknown to European
geography, were surveyed with care, and the positions

fixed by astronomical observations, nearly the whole of

the observations being taken by Gamier himself. Volun-
teering to lead a detachment to Talifu the capital of Sultan
Suleiman, the sovereign of the Mahometan rebels in Yunnan,
he successfully carried out the more than adventurous

enterprise. When shortly afterwards Lagr^e died. Gamier
naturally assumed the command of the expedition, and he
conducted it in safety to the Yang-tze-Kiang, and thus to

the Chinese coast. On his return to France he was received

with enthusiasm. The preparation of his narrative was
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intermpted by the Franco-German war, and during the siege

of Paris he served as principal staff officer to the admiral

in command of the eighth "sector." His experiences

during the siege were published anonymously in the feuil-

leton of Le Temps, and appeared separately as Le Siege de

Paris,journal d'un officier de marine, 1871. Returning to

Cochin-China he found the political circumstances of the

country unfavourable to further exploration, and accordingly

he went to China, and in 1873 followed the upper course

of the Yangtze-Kiang to the waterfalls. He was next com-
missioned by Admiral Dupr^, governor of Coohin-China, to

Tong-king to found a French protectorate or a new colony.

On November 20, 1873, he took Hanoi, the capital of

Tong-king, and on December 7th he was slain.

The narrative of the principal expedition appeared in 1873, as

Voyage d'exploratioii en Indo-Chine effcdiU pendant Ics annics 1866,

1867, et 1868, puhlii sons la direction de il. Francis Gamier, avcc

le concours de M. Dclaporte et de MU. Joubcrt ct Thorel, 2 vols.

An account of the Yang-tze-Kiang from Garnier's pen is given in

the Bulletin de la Soo, de Giog., 1874. His Chroniqtee royalc du
Cambodje was reprinted from the Journal Asialiqxie in 1872. See
Ouan llighways, 1874, for a memoir by Colonel Yule.

GAROFALO, Benvenuto. See Tisio.

GARONNE, the ancient Garumna, a river of southern

France, which rises in the Spanish Pyrenees not far from
the massif of Maladetta, flows through the fine gorge called

tlie Val d'Aran, partly loses itself under the calcareous rocks

that form the gulf of Clddes, enters France near the Pont
du Roi, and proceeds in a general north-west direction till

it falls into the Bay of Biscay. Rafts can be sent down the

river from the Spanish frontier ; boats can pass with the

stream from the confluence of the Salat to Toulouse ; from
Toulouse downwards regular navigation with boats can be

maintained ; and seafaring vessels can sail up as far as

Castets, 32 miles above Bordeaux. At Bee d'Ambes, near

the confluence of the Dordogne, the river widens out to a

breadth of from 2 to 4 miles, and takes the name of the

Gironde. This estuary presents an almost uninterrupted

succession of islands and banks, which divide it into two
nearly equal branches, and render the navigation somewhat
diBBcult. At the mouth stands the famous tower of

Cordouan, which dates from 1584—ICIO, and ranks

as one of the fiuest lighthouses on the coast of France.

The current at Toulouse, when the water is at its lowest,

amounts to 1271 cubic feet per second, but in the

ordinary state of the river it is 5297 cubic feet. During
ordinary flood it rises about 25 feet ; but in exceptional

cases, as in 1855 and 1856, this increases to 28 or even

30 feet, and as the banks of the river are low the inunda-

tions are very extensive. The principal affluents on the

right are the Salst, the Aridge, the Tarn, the Lot, the Dropt,

and the Dordogne ; and on the left the Neste, the Bouge,

the Save, the Gimon6, the Gers, the Baise, and the Ciron.

GARONNE, Haute-, or Upper Gaeonne, is one of the

frontier departments in the south of France, being con-

tinuous with Spain along the line of the Pyrenees. To the

N. lies the department of Tarn-et-Garonne, to the E. are

those of Tarn, Aude, and Ari6ge, and to the W. those of

Gers and Hautes-Pyrdn^es. The form of the department

is very irregular. Its greatest length is 99 miles from

N.E. to S.W, and its greatest breadth about 56 miles

;

but its area only amounts to 629,000 hectares, or 2428

English square miles. The northern portion is a fertile but

mountainous stretch of country, with continual interchange

of hill and valley nowhere thrown into striking relief;

while towards the south the land rises gradually to the

Pyrenees, which there attain a height of upwards of

11,000 feet. All the streams by which the department is

wat'jred—the Neste, the Salat, the Lers, the Logue, the

Touche, &c.—belong to the system of the river from which

it takes its name, Except in the mountainous region the

climate is mild, the mean annual temperatuie being rather
highei than that of Paris. The rainfall, which aver-
ages 23 inches at Toulouse and 26 at St Gaudens, is

distributed over 125 days. The winds are often violent.

Thick forests of oak, fir, and pine exist in the mountains,
and furnish timber for shipbuilding. The arable land
(360,241 hectares, or 890,207 acres) is well adapted for the
cultivation of wheat, mpize, and other grain crops ; and
the produce of cereals is generally much more than is

required for the local consumption. Oats, buckwheat,
barley, flax, colza, and potatoes are all grown ; fruit is

plentiful, and about 54,000 hectares, or 133,441 acres, are

occupied by vineyards, though the wine is only of medium
quality. As pasture land is abujdant, a good deal of atten-

tion is given to the rearing of cattle and sheep ; and owf.ng

to the mountainous character of the southern region asses and
mules are favourite beasts of burden, and may be estimated

at 24,000 in number. Iron,lead, copper, and coal are among
the mineral productions, as well as marble, both white and
variegated, granite, freestone, lime, and slate. The mauu-
factures are various though not individually extensive, and
include iron and copper utensils, earthenware, woollen,

cotton, and linen goods, leather, paper, watches, mathe-

matical instruments, &c. Railway communication is fur-

nished by the line from Bordeaux to Cette which passes by
Toulouse, and there sends off branch lines leading to Albi,

Auch, Foix, St Giron, and Bagnferes de Luchon. The Canal

du Midi traverses the department for 32 miles. There are

four arrondissements—Toulouse, Villefranche, Muret, and
St Gaudens, subdivided into 39 cantons and 685 com-

munes. The chief town, Toulouse, contained 120,208

in 1875 ; but there is no other town of even fiOOO inhabi-

tants in the department, the largest being St Gaudens
with 4087. The population of Haute-Garonne in 1801
was 405,574, including the arrondissement of Castel-

sarrasin with 60,545 inhabitants, which was detached iu

1806; in 1851 it was 481,610, and in 1875, 477,730.

GARRICK, David (1716-1799), the greatest actor of his

age, and the most successful of English theatrical managers,

was descended from a good French Protestant family of Bor-

deaux which had settled in England on the revocation of the

edic; of Nantes. His father, Captain Peter Garrick, was on

a recruiting expedition when his celebwted son was born at

Hereford on February 19, 1716-17. The captain usually

resided at Lichfield on half pay, but, in order to benefit his

large family, he accepted an offer to proceed on service to

Gibraltar, in place of a brother oflicer who was desirous of

returning to England This kept him many years absent

from home, and the letters written to him by " little Davy,"

acqnainting him with the doings at Lichfield, are highly

interesting memorials of the future Roscius. In his nine-

teenth year, after receiving a good education at the grammar

school of Ijichfield, David was sent to the establishment at

Edial, opened in June or July 1736 by Samuel Johnson,'

his senior by seven years. The Edial academy was shut in

about six months, and on the 2d of March 1736-7 master

and pupil, Johnson and Garrick, left Lichfield for London,

the one to commence the study of the law, and the other to

try his tragedy of Irene—Johnson, as he afterwards said,

"with twopence halfpenny in his pocket," and Garrick

"with three-halfpence in his." Seven days afterwards,

however, Garrick was entered of Lincoln's Inn, but after

remaining for a few months in London, he resided for

some time with Mr Colson, a distinguished teacher at

Rochester afterwards Lucasian (
professor at Cambridge).

Captain Garrick, who had returned from Gibraltar,

died about a month after his son's arrival in London.

Soon afterwards a rich uncle, a wine merchant at Lisbon,

in his will left David a sum of £1000, and he and his

brother entered into partnership as wine merchants in
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Loudon and Lichfield. The concern was not prosperous

—

though Foote's assertion that he had known Garrick with

three quarts of vinegar in the cellar calling himself a wine

merchant need not be taken literally—and before the end

of 1741 he had spent nearly half of his £1000. His

passion for the stage completely engrossed him ; he tried

his hand both at dramatic criticism and at dramatic

authorship, and made his first appearance on the stage

late in 17 iO-1, iiuognito, as harlequin at Goodman's Fields,

where Woodward, being ill, allowed him to take his place

during a few scenes. When the manager of the same
theatre, Giffard, took a party of players to Ipswich, Garrick

accompanied them, and there made his first essay as an

actor under the name of Lyddal, in the part of the black

Aboan (in Southerne's Oroonoko). His success on the pro-

vincial boards determined his future career. On the 19th

of October 1741 he made his appearance at Goodman's
Fields in the character of Richard III., and gained the most
enthusiastic applause. His staid and sedate brother,- and
his sisters at Lichfield, were scandalized at this derogation

from the provincial dignity of the family ; and Garrick,

greatly distressed at the shock they had received by the

intelligence (which, however, he expected), hastened to give

np his interest in the wine company. Each night added to

his popularity on the stage. He was received by the best

company in town. While his Richard was still calling forth

general admiration, he won new applause in Lear and Pierre,

as well as in several comic characters (including that of

Bayes). Glover (" Leonidas") attended every performance

;

Lyttelton, Pitt, and several other members of parliament

had shown him the greatest civility. From'December 2d
he appeared in his own name. Pope went to see him thrice

during his first performances, and pronounced that " that

young .man never had his equal as an actor, and he will

never have a rival." Before next spring he had supped with
" the great Mr Murray, counsellor," and hoped to do so with

Mr Pope through Murray's introduction, while he was dining

with Halifax, Sandwich, and Chesterfield. ''There are a
dozen dukes of a night at Goodman's Fields," writes Horace
Walpole. The Lying Valet being at this time brought out

with success, the honours of dramatic author were added
to those of the stage. His fortune was now .made, and
while the managers of Covent Garden and Drury Lane
resorted to the law to make GiflFard close his little theatre,

Garrick was engaged by Fleetwood for Drury Lane for the

season of 1742. In the meantime, having very advantage-

ous terms offered him for performing in Dublin during part

of the summer, he went over to that city, where he found
the same homage paid to his merit which he had received

from his own countrymen. From September 1742 to

April 1745 he continued at Drury Lane, after which he
again went over to Ireland, and remained there the whole
season, as joint-manager with Sheridan, in the direction and
profits of the theatre-royal in Smock Alley. From Dublin
he returned to England, and fulfilled a short engagement
in 1746-7 with Rich at Covent Garden. This was his last

series of performances as a hired actor ; for in the close of

that season Fleetwood's patent for the management of

Drury Lane expired, and Garrick, in conjunction with Lacy,
purchased the property of the theatre, together with the

renovation of the patent, and in the winter of 1747 opened
it with a strong company of actors, the prologue for the

occasion being writtun by his old preceptor Johnson.
For a time, at least, " the drama's patrons " were content

with the higher entertainment furnished them ; in the end
Garrick had to " please " them, like most other managers,
by gratifying their love of show. Garrick was surrounded
by many players of eminence ; and he had the art, as he
was told by Miss Clive, "of contradicting the proverb that
one cannot make bricks without straw, bj doing what ia

infinitely more difficult, making actors and actresses without
genius." The naturalness of his own acting was its great

charm. As Churchill says in the Rosciad, which remains
the chief literary monument of Garrick's pre-eminence
among his fellows, he who is "pleased with Nature, must
be pleased with thee." -Booth, Quin, and the old tragedians

were remarkable for a style of stately declamation, sonorous,

and often graceful and impressive, but wanting the versa-

tility and rapid changes of passion that, when exhibited by
Garrick, at once captivated the audieuce. " It seemed,"
said Richard Cumberland, "as if a whole century had
been stepped over in the passage of a single scene ; old

things were done away, and a new order at once brought
forward, bright and luminous, and clearly destined to dispel

the barbarisms of a tasteless age, too long superstitiously

devoted to the illusions of imposing declamation." Garrick's

French descent and his education may have contributed t«

give him the vivacity of manner and versatility of concep-

tion which distinguished him as an actor ; and nature had
given him an eye, if not a stature, to command, and a

mimic power of wonderful variety. The list of his charao
ters in tragedy, comedy, and farce is large, and would be
extraordinary for a modern actor of high rank ; it includes

not less than seventeen Shakespearean parts. As a
manager, though he committed some grievous blunders, he
did good service to the theatre and signally advanced the

popularity of Shakespeare's plays, of which not less than

twenty-four were produced at Drury Lane under his man-
agement. Many of these were not pure Shakespeare ; but
not every generation has the same notions of the way in

which he is best honoured. He purified the stage of much
of its grossness, and introduced a relative correctness of

costume and decoration unknown before.

After, about the year 1745, escaping from the chains of

an unreturned passion for the beautiful but reckless actress

"Peg" WofHngton, Garrick had, in 1749, married Made-
moiselle Violette (Eva Maria Veigal), a German lady who
had attracted the admiration of the court of Vienna as a

dancer, and was patronized in England by the countess of

Burlington. This lady Garrick called "the best of women
and wives," and he lived most happily with her in his villa

at Hampton (acquired by him in 1754, and adorned by the

famous Shakespeare temple), whither he was glad to escape

from his house in Southampton Street. Their union was
childless, and Mrs Garrick survived her husband, living in

great respect until 1822. Having sold the moiety of his

theatre for £35,000, Garrick took leave of the stage by

playing a round of his favourite characters—Hamlet, Lear,

Richard, Lusignan, and Kitely, as the graver ; Archer, Abel

Drugger, Sir John Brute, Benedick, Leon, and Don Felix,

as those of a lighter cast. He ended the series with

Don Felix (in The Wonder) on June 10, 1776. But he

was not long to enjoy his opulent and well-earned repose,

for he died in Lsndon on the 20th of January 1779. He
was buried in WestministerAbbey with imposing solemnities,

and amidst an unexampled concourse of people of all ranks.

Johnson, whose various and not always consistent criticisms

on Garrick are scattered through the pages of BosweU,

spoke warmly of the elegance and sprightliness of his friend's

conversation, as well as of his liberality and kindness ol

heart ; and his death, which came upon him unexpectedly,

" eclipsed," Johnson said, " the gaiety of nations, and im-

poverished the public stock of harmless pleasure." But the

most accurate and discriminating character of Garrick,

slightly tinged with satire, is that drawn by Goldsmith in

his poem of Retaliation. As a literary man Garrick was

very happy in his epigrams and slight occasional poems.

He had the good taste to recognize, and the spirit to make
public his recognition of, the excellence of Gray's Odes at a

time when they were either ridiculed or neglected. His
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dramatic pieces {The Lying Valet, Leike, Tlie Guardian,
Miss in her Teens, Irish Widow, (fee), and his alterations

and adaptation of old plays, which together £11 four volumes,
evinced his knowledge of stage effect and his appreciation
of lively dialogue and action ; but he cannot be said to

have added one new or original character to the drama. He
was joint author with Colman of Tlie Clandestine Marriage,
in which he is said to have written his famous part of

Lord Ogleby. The excellent farce, High Life below Stairs,

appears to have been wrongly attributed to Garrick, and to

be by Townley, a clergyman. As a matter of course he
wrote many prologues and epilogues.

Garrick's correspondence (published, with a short memoir by
Boaden, in 2 vols. 4to), and the notices of him in the memoirs of
Hannah More and Madame D'Arblay, and above all in Boswell's Life
0^ Johnson, bear testimony to his general worth, and to his many
fascinating qualities as a friend and companion. The earlier
biographies of Garrick are by Arthur Murphy (2 vols. 1801) and
by the bookseller Tom Davies (2 vols., 4th ed., 1805), the
latter a work of some merit, but occasionally inaccurate and con-
fttsed as to dates. Mr Percy Fitzgerald's Life (2 vols. 1868) is
full and spirited. A charming essay on Garrick appeared in the
Quarterly Review, July 1868. (R. CA.—A. W. W.)

GARRISON.
WILLIAM LLOYD GARRISON, whose name is inevita-

bly identified with the struggles which led up to the

abolition of slavery in the United States, was bom in Newbury-
port, Mass., December 10, 1805. Every surrounding of his

youth contributed to the development of sturdy and sterl-

ing qualities of character. His birthplace had been the scene

of heroic deeds, and had echoed to the voices of religious

martyrs. His father was a sea-captain of great bravery and
ability, and his mother belonged to the persecuted sect of Bap-

tists, so that he took in the ideas of courage in personal danger

and hate of oppression almost with his earliest food. It was a

period so near the Revolutions in America and France that

love of liberty and patriotism still moved the best minds to

consideration of the questions of the day which were con-

cerned in problems of the government and rights of the

people. It is not strange, then, that with the Declaration of

Independence ringing in his ears, with his heroic and ascetic

ancestry and his superior mental endowments, he should see

the injustice of slavery, and early array him.self against such

an institution, and be enabled to speak with a voice of thunder

in the cause of those in bondage.

But, like many another leader, he had to come up through

the ranks. Long hours of the day, while still a child in years

and strength, he sat with great thoughts indefinitely forming

in his brain, but trying conscientiously to learn the trade of

shoemaker, to which his mother had apprenticed him. Tliis

was so distasteful to him that he next tried cabinet making,

and then the art of printing, a trade that fascinated him at

first, and afterwards allbrded him the means of supplying the

lack of college education. As he picked up the small pieces

of lead he learned to spell, to form sentences of his own, and

the power of words to convince and convict. The papei's on

which he worked as a printer contained many anonymous
articles written in the composing stick of William Lloyd Gar-

rison. He had his own views, even theuj on all the political

and ethical questions of the day, and expressed them in

articles for his own paper, " The Newburyport Herald," and for

varioiLs papers published in Boston. After mastering the

printer's trade he lamiched his little boat—" The Free Press "

—

in his native town; but, probably because its tone was too high

it was not patronized, and the ambitious young enthusiast had

to abandon both his paper and his town and seek a wider field

in Boston with "The National Philanthropist." This was the

fint paper ever established to teach the evils of intemperance

and preach the new gospel of total abstinence. He was but
twenty-five years of age at the time, and the custom of serving
wine on the table was followed in the best of houses, so that
he mast have had, even so young, a finely developed taste foi
the martyrdom of espousing unpopular causes. That he was
to be a radical in all the ideas he ever advanced was forecast
in the motto he chose for his paper—" Moderate drinking is

the down-hill road to drunkenness."

The political situation at this time, 182S, seemed to young
IVIr. Garrison to demand the election of John Quincy Adams
as President, and, ^vith the ardor already characteristic of him,
he bent all his energies to this purpose. Going to Benning-
ton, Vt., be started a campaign paper supporting Mr. Adams,
but did not neglect his "total abstinence" evangelizing, and
found room in his large heart and brain for still another idea-
no less a one than the emancipation of the slave. The col-

umns of the little " Journal of the Times," under Garrison's
editorship, and Benjamin Lund/s "Genius of Universal Eman-
cipation," published in Baltimore, were the only mediums for

the dissemination of these ideas in the country. But the mes-
sage sent out by them was uncompromising, and caused no
little discussion among public men. Already it was whispered
around that this Garrison was an uncomfortable man to have
about; that he threatened to upset things, and confused pre-

conceived ideas.

It was inevitable that Garrison and Benjamin Lundy should

come together, and that an ideal partnership should be formed.

Mr. Lundy was a Quaker, simple-minded, full of zeal and un-
selfish devotion, and with a serene conviction that he was
following the guidance of the Spirit. He travelled, lectured

and edited his little sheet, which appeared but once a month,

and carried the light of liberty into the very capitol and con-

fused and confounded the law-makers, who held slaves in the

very seat of liberty. After the inauguration of Adams, ilr.

Garrison went to Baltimore, assiuned the editorsliip of "The
Genius of Universal Emancipation," and immediately began to

issue the paper weekly. He also changed its tone, making it

radical and aggressive. He demanded immediate emancipa-

tion of all slaves, and would accept no compromise. He
preached that if slavery was wrong, it was fundamentally

wrong, and should be abolished at once. Mr. Lundy's teach-

ing looked to the gradual freeing of the slaves; he believing

that to be the only way to accomplish the result to the injiu'y

of no one concerned. But Mr. Garrison, from the first moment
of conviction, had got at the root of the matter: the system was

wrong, and the very laws of the Creator demanded that it

should be righted— not some other time, but now. So the

paper appeared expressing both the radical views of Mr. Gar-

rison and the conservative ones of Mr. Lundy, each signing his

own articles. Garrisons forcible ai-guments and unqualified

demands made an instant impression, and created some alarm.

Almost under the windows of Mr. Garrison's office was the

great slave market of Baltimore, and his utterances in the pa-

per struck blows directly on the auctioneer's block, and were a

menace to the commercial prosperity of the city.

As an immediate result Mr. Garrison was exceedingly un-

popular, and was feared and hated at the same time. The
converts that had been made by Mr. Lundy's mild doctrine

were timid, and were frightened into withdrawal of their sup-

port of the paper by the aggressive policy of this new agitator.

Even the most ardent and faithful adherents of the abolition

idea were not ready to admit the feasibility of immediate

emancipation, and considered Garrison's iJtraism the rankest

nonsense and folly, believing he would defeat his own object by

his radical doctrines.

But that Mr. Garrison was right in his estimate of the amount

of public sentiment that slumbered, and needed only to b<

awakened by his clarion voice was amply proven. Within a

few montlis abolition was discussed from one end of the land

to the other. This audacious man had to be stopped, and op-



86 GARRISON
portunity was found in a libel suit, instituted by Mr. Francis

Todd, a domestic slave trader, whom Garrison had denunciated.

He was found guilty, and, being unable to pay his fine, was

sent to jail abandoned by his half-hearted adherents.

In the South exultation was open, and in the North he was

considered a fanatic. But during his imprisonment, and be-

cause of it, he gained the friendship of John G. Whittier and
other men who afterwards became noted abolitionists. On his

release from prison the partnership between himself and Mr.
Lundy was dissolved by mutual consent, and with the warmest
admiration on both sides that strengthened into a lifelong

friendship. After a course of lectures throughout northern
cities, in all of which he was coldly received except by the free

colored people and a few individuals, mostly quakers, he de-
cided to begin the publication of a new paper, to be called

"The Liberator," in Boston. This threatened the cotton traffic,

and arrayed the commercial intere.sts and consequently the
press, and, in most instances, the pulpit against him.
That "The Liberator" was feared by the slaveholder is proved

by the efforts made to suppress it. In Georgeto»vn, D. C, it

was made a penal oflense to receive a copy of the seditious pa-
per from the post office, and vigilance committees were formed
in various localities to detect and prosecute people who distrib-

uted it. In the North public sentiment was apathetic, though
the converts made were men who were capable of carrying on
the crusade in case Garrison's voice were hushed.

In 1831 Mr. Garrison was instrumental in forming the New
England Anti-slavery Society, composed of twelve members.
After an unsuccessful attempt to establish a college for colored
people in New Haven, Conn., Mr. Garrison, in the spring of

1833, went to England to secure the co-operation of English
abolitionists, of which Wilberforce was the most distinguLshed

member. VVhen he returned he organized the National Anti-
slavery Society, the movement having gro^vn sufficiently strong

to warrant such a proceeding. This society convened in Phila-
delphia in December, 1833, and had delegates from eleven
diUerent States. John G. Whittier, Garrison and the Rev.
Samuel J. May were the most distinguished men present, or
rather the ones who afterwards becnme so. A constitution

drafted by Garrison was adopted by unamimous vote and
signed by all the delegates, sixty-two in number. It was a
document filled with strong conviction and high and definite

purpose fully stated, and was one calculated to make all thought-
ful people consider the subject without predjudice; yet such
was the violence of opposition to the abolition movement that

it was received with abuse and ridicule. But tlie next year,

1834, was made memorable by the freeing of 800,000 slaves in

the British West Indies. The American press and pulpit pre-

dicted the direst results from this proceeding, but the joy of
the abolitionists was unbounded when the great event was ac-

complished without bloodshed, and nearly a million blacks

made the equals in rights with white men. Necessarily this

occurrence brought new recruits to the ranks of the anti-slavery

party, notably from among the students of Lane University,

Cincinnati, of which Dr. Lyman Beecher was the head. But
the eminent preacher, although practically converted to

abolition, failed to sustain his pupils in their open espousal of
such an unpopular cause.

The history of William Lloyd Garrison is the history of the

struggle to free the slaves, and from the time lie published
"The Genius of Universal Emancipation" until the Emanci-
pation Proclamation was signed, the events of his life followed

the progress of public sentiment and were inextricably boimd
npin it.

With 1835 began the pro-slavery mobs. In the same year
the Southern press grew aggressive and threatening. The lives

of Abolitionists were in danger, and Garrison was attacked in

Boston, and was confined in prison over night to save him from
the violence of a " respectable mob." This event and the out-

rages that followed culminating in the Alton tragedy, made
many powerful friends for the Abolitionists.

The division in the American Anti-slavery Society was occa-

sioned by the appointment of a woman on the business com-
mittee. This was led by Mr. Lewis Tappan. Its effect was to

cripple the society by having the forces divided. The press,

too, took advantage of it to heap obloquy on the head of Mr.
Garrison. The worst effect on Mr. Garrison personally was
the alienation from him of men with whom he had worked for

years in harmony, particularly Mr. Arthur Tappan, who had
secured his release from prison in Baltimore. Another friend,

Mr. Rogers, editor of the " Herald ofFreedom," fell away from
him about the same time for a personal diflerence ; but these
troubles and obstacles only drove him on more relentlessly, for

abolition had clarified his soul for the one purpose for which
he existed. He refused to affiliate with the Liberty party, a
political body which grew out of the discussions that were cur-

rent. His policy was non-resistance and aimed at converting
the great body of existing parties on a moral ground. He
fought strenuously against the Anti-slavery Society's usii^
their growing strength for political preferment. For this also

he alienated many who were at one with him on every other
point. It seemed as if he were almost as much alone as Lo the
beginning, and was destined to remain to the end the single
voice Ufted up against the individual sin of owning slaves, un-
trammeled by any other consideration. It was by the moral
sentiment of the country that he hoped to eliminate slavery,

and to this idea, he and the small band who clung to him re-

mained faithful throughout the conflicting agitations which
followed. They allied themselves to no political party, yet
out tjt them grew first the Liberty party, then the Free Soil and
lastly the Republican, which absorbed all these ideas into a
triumphant culmination of the common cause. Garrison
and those who remained with him in this moral agitation were
always at the head and front—the color bearers of the move-
ment, and the target for scorn and vituperation. But moral
sentiment was growing rapidly.

In 1844 Garrison took a stride forward in attacking the Con-
stitution of the L'nited States for its authorizing the slave
traffic. This created great consternation at the time, but the
North was growing accustomed to bombardments of aU sorts

from (iarrison, directed against the institution of slavery, and
was being gradually prepared for the struggle of '61.

The secession of the Southern States and formation of the
Confederacy changed his views on the subject of freedom by
violence. He saw that the purpose of disunion was the per-

petuity of slavery, and that only by war could such a calamity
be averted. To him and his teachings is due the fact that the
North realized this and that the moral sentiment was ready, in

the emergency, to rise and meet the occasion.

With the agitations of the fifties, which culminated in the
Civil War, Mr. Garrison had but little actively to do. His
voice had ever been lifted against violence, and he preached at

the individual sinner, awakening approval of the system at a
time when the war with Mexico, the admission of California,

the free-soil movement in Kansas and the operations of the

Fugitive Slave law were stirring animosities to the point of

bloodshed. The moral sentiment had been roused to resistance

against the encroachments of slave territory. He saw the effects

of " Uncle Tom's Cabin " and the Dred Scott Decision, and
John Brown's Raid, the compromises to avert war and one
year before the beginning of the struggle, saw Abraham Lin-
coln inaugurated by a party pledged to protect the owners of
slaves in the rights of property. But he never deviated one
iota from his precepts and practices. He was still hoping for

the extermination of slavery by creating such a moral sentiment

that it could not exist longer.

After the war began by the attack on Fort Sumter, he
changed his views and saw that bloodshed had been forced by
the South and urged the North to fight, though he himself

never took up arms. He could not do so consistently, and
forever deplored the necessity for our terrible internecine

strife.

William Lloyd Garrison seemed to have been bom for a
public life. His work for the good of mankind overshadows
his private character. But that he fulfilled his domestic duties

with equal faithfulness is well kno^vn. In his early manhood
he married Miss Helen Benson, daughter of George Benson, of

Brooklyn, Connecticut. She was a noble woman and sacrificed

ease ind comfort to help her hu'^twnd in n cau--e with which she

thoroughly sympathized. He lived in Boston until 1864, and
then removed to a more retired life in Roxbury, Massachusetts.

After a stormy life he enjoyed the fruits of peace with his wife

and children, surrounded by loving friends and solaced for all

his hardships by the approval of a nation which delighted to

honor him.

There were seven children in this household, five reaching

maturity. The eldest was named George Thompson, in honor
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of the great English emancipator, who wa.s mobbed with Mr. Gar-
rition while trying to lecture in Boston on the unpopular cause.

The charge that Mr. Garrison was an intidel wa.^ never thought

of in his early years, but was brought out a.s a last resort by the

enemies of abolition, who sought to throw discredit upon his

teachings. He never made any distinct statement of his re-

ligious views. He had one thing to do, which was so simple

and direct, and so in accord with divine light, that he had no
time for self-analysis or for troubling about splitting the hairs

of creeds. He was condemned for doing what every minister

in the North did during the war—pleading the cause of the

slaves on the Sabbath day. In this he atfiliated more nearly

with the Quakers, with whom he was closely associated during
many years of his life, than with other religionists. It is not

to be denied that as a body the Quakers at this time were far in

advance of the orthodox churches in the recognition of the sin

of slavery, and most of Mr. Garrison's active followers were
from this sect. It is not strauge, then, that he came to be more
and more closely allied to these people in belief and practice,

though he always contended that it was not the word of God
which was at fault, but the preachers' interpretation of it, and
that any sanction of slavery came not from the Bible but from
the Devil. He had to come at last to the opinion that the

churches were falling away from their true position and he
dared not betray his own mission for a perverted church. As
he got farther from church organizations he claimed that he
grew nearer to God. He felt in spite of all church opposition

that truth and justice would eventually triumph. Still his pure
and lofty purpose did not save him from the charge of infidel-

ity and further persecutions on that account. But in spite of

this, his teachings crept finally into the churches and influenced

the utterings from the pulpits. He thus spurred up the lagging

orthodoxy of the day and brought the Christian churches into

unity with the purpfises of God.
For his views on other questions Mr. Garrison believed in

the freedom of speech and the press and in tlie fearless inquiry

into all ethical and intellectual problems. He admitted that

many men might be sincere and right in their beliefs though
•differing widely from eacli other. Necessarily many new ideas

found welcome in his heart and brain which were formulated
into a sort of eclectic creed of his own that embraced even
some of the tenets of spiritualism. He was an " infidel " be-

cause he refused to be labelled or claimed by any denomina-
tion. Before his death an eminent preacher said of him :

" It

would be a serious cliarge against Christianity to say that it is

so narrow as to exclude such men as Mr. Ctarrison."

After the close of the war Mr. Garrison was the recipient of

the greatest honors which could De bestowed upon him, but per-

haps the occasion of his visit to Charleston, where he met the

freednien for whom he had labored so long, was the cro\vning

joy of his life. "The Liberator" which had existed since 1831

was discontinued in 180.5, having served its purjiose and having
no further excuse for existence. He refused to belong to any
anti-slavery society after the war, saying that slavery was ended,

agitation was ended, and urged that the energies of sj-mpa-

thizers should be turned to the new question that had spriuig

up—education, enfranchisement and employment of the t'reed-

men. In the last number of " The Liberator" he published the

ratification of the Thirteenth Amendment forever prohibiting

slavery.

Mr. Garrison was never an orator in the rhetorical sense of
the term, but he was so much in earnest and his words were so
accurately cJiosen because of his integrity of character that he
always impressed his hearers as being an eloquent man. His
writings have a same convincing quality. In person he inspired
profoundest respect and admiration in those who met him, even
if they differed radically from the views he held. They always
thought : "Here is a man who is terribly in earnest, whose in-

tellect compels attention." His benevolence was so large that
all his life up to sixty years of age had been spent in unremun-
erative toil, so that at the close of the war for the Union, he
was a poor man. The sum of $30,000 was raised and presented
to him in 1868 as a testimonial of the value of his services to
the cause of abolition, thus making him secure of a modest com-
petence in his old age. His heart was very tender for the help-
less, especially for children and animals, and his respect for
women profound.

After the close of the war Mr. Garrison lived a quiet life,

going to England for his health in 1867, and to visit two of
his children who were in Paris. The attentions of people of
note were showered abundantly upon him. A breakfast was
given in his honor in St. James' Hall in London, at which the
most distinguished men in England were present.

The great emancipator died May 24, 1879, aged 74 years, at
Roxbury, Massachusetts, surviving his wife three years and
leaving four children living. He was buried in the cemetery
at Forest Hills.

Of his writings a book of sonnets and other poems, some of

which were written while in prison in Baltimore, appeared,
and a volume of lectures and papers on Emancipation was is-

sued in 1852. Several histories of his life have been written,

one by a lifelong friend and co-laborer and another by his

children.

Authorities.—Wm. Lloyd Garrhon, Story of His Life Told
by His Children; Men of Our Day,hy L. P. Brockett; Garri-

son and the Anti-Slavery Movemeni, by Oliver Johnson.
GARTEK, Order of the. See Knighthood.
GARTH, Sir Samuel (1670?-1719), a physician and poet

of the age of Anne, was bom of a good Yorkshire family, in

1670, it is said, but more probably at an earlier date. He was
a student of Peterhouse, Cambridge, where he resided until he
was received into the College of Physicians in 1691. In 1696
he became a prominent supporter of the new scheme of pro-

viding dispensaries for the relief of the sick poor, as a protection

against the greed of the apothecaries. This labor having ex-

posed him to the animosity of many of his own profession, and
especially of the last named body, he published in 1699 a
mock heroic poem, The Dispensary, in six cantos, which had
an instant success, passing through three editions within the

year. Garth became the leading physician of the Whigs, as

Radclifle was of the Tories. In 1714 he was knighted by George
I., and he died on the 18th of January 1718-1719. Garth was

a wealthy man, leaving estates in Warwickshire, Oxfordshire,

and Buckinghamshire. He wrote little besides his best kno\vn

work The Dispensary, and Claremont, a moral epistle in verse-

In 1717 he edited a translation of Ovid's Melamm-phosrs, him-

self supplying the fourteenth and part of the fifteenth book.

The subject of his mock heroic epic is treated in a cumbrous

style ; and even in his own day Garth was accused of Uatneas

and poverty of thought.

GAS AND GAS-LIGHTING
ALL artificial light is obtained as a result either ot com.

bustion or of incandescence ; or it might be more

accurate to classify illuminating agents as those which emit

light as a result of chemical action, and those which glow,

from the presence of a large amount of heat, without thereby

giving rise to any chemical change. The materials whence

artificial light of the nature of flame has been derived are

principally bodies rich in carbon and hydrogen. Wax,

fats, and oils, on exposure to a certain amount of heat,

undergo destructive distillation, evolving inflammable

gases; and it is really such gases that are consun3ed_ in

the burning of lamps and candles, the wicks bringing

xmall proportions of the substances into a sufficient heat.

Wood and coal also, when distilled,, give off combustible

gases : and ordinary gas-lighting only differs from lUumin^

tion by candles and lamps in the gas being stored up and

consumed at a distance from the point where it is generated.

Inflammable gas is formed in great abundance within

the earth in connexion with carbonaceous deposits, such as

coal and petroleum; and similar accumulations not unfre-

quently occur in connexion with deposits of rock-salt; the

gases from any of these sources, escaping by means of fis-

sures or seams to the open air, may be collected and burned

in suitable arrangements. Thus the "eternal fires ol

Baku, on the shores of the Caspian Sea, which have beei.

known as burning from remote ages, are due to gaseou.
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hydrocarbons issuing from and through petroleum deposits.

In the province of Szechuen in China, gas is obtained from
beds of rock-salt at a depth of 1500 or 1600 feet: being

brought to the surface, it is conveyed in bamboo tubes and
used for lighting as well as for evaporating brine ; and it is

asserted that the Chinese used this naturally evolved gas as

an illuminant long before gas-lighting was introduced among
European nations. At a salt mine in the comitat of

Marmaro in Hungary, gas is obtained at a depth of about
120 feet, aud is used for illuminating the works of the mine.

Again at Fredonia (New York State) a natural emission of

gas was discovered in a bituminous limestone, over the orifice

of which a gasholder has been erected, and thus about 1000
cubic feet of a gas composed of marsh gas and hydride of

ethyl has been made available for illumination. In the city

of Erio (Pa.) thereXare 13 gas-wells, each yielding from
10,000 to 30,000 feet per day, the gas escaping from one
of them at a pressure of 200 R per square inch. At
Bloomfield, Ontario co., New York, there is a spring which
yields daily no less than 800,000 feet of gas of an illumin-

ating power equal to 14| candles. The city of East
Liverpool (Ohio) is entirely illuminated, and to a large

extent heated, by gas-wells which exist in and around the

town. The light is of extraordinary brilliancy, and is so

abundant and free that the street lamps are never extin-

guished, and much of the manufacturing steam-power of the
town, which embraces 22 potteries, giving employment to

2000 hands, is derived from the gas. The first " well," 450
feet deep, was opened in 1859, and up to the present year

(1879) neither it nor any of those tapped at later dates

show any sign of failing. In many other parts of America
similar gas-wells exist ; and several such natural jets of gas

have been observed in England.

By general consent the merit of the discovery and appli-

cation of artificial gas belongs to Great Britain, and the

name most honourably connected with the beginning and
early stages of gas-lighting is that of a Scotchman—Robert
Murdoch. But previous to llurdoch's time there occur

numerous suggestive observations and experiments as to

inflammable air and its sources. In the Philosophical

Transactions of the Royal Society for 1667 the existence

of a "burning spring "in the coaj district of Wigan is

noticed by Thomas Shirley, who traced its origin to the

underlying coaL
.

In the same Transactiotis for 1739 is

printed a letter addressed to the Hon. Robert Boyle, who
died in 1691, in which the Rev. John Clayton details a
series of experiments he made in distilling coal in a retort,

showing, not only that he had observed the inflammable

gases evolved, but that ha collected and stored them for

some time in bladders. Jn Dr Stephen Hales's work on
Vegetable Sialicks, published in 1726, more precise state-

ments are made as to the distillation of coal, he having

obtained from 158 grains of Newcastle coal 180 inches of

inflammable air. In 1787 Lord Dundonald, in working a

patented process for obtaining coal-tar, experimented with

the gas evolved in the process, and occasionally used it for

lighting up the hall of Culross Abbey. None of these

observations, however, led to distinct practical results; and
it was not till the year 1792 that Robert Murdoch, then

residing at Redruth in Cornwall, began the investigations

into the properties of gases given off by various substances

which eventuated in the establishment of coal-gas as an
illuminating agent In 1 797 he publicly showed the system
he had matured, and in 1798, being then employed in the

famous Soho (Birmingham) workshop of Boulton & Watt, he
fitted up an apparatus for the manufacture of gas in that

establishment, with which it was partly lighted. Thereafter
the apparatus was extended, and the gas manufactured by
it was introduced to other neighbouring workshops and
factories. Among others who helped most materially to

develop the infant art In England were Dr Henry of
Manchester, and Mr Clegg, who, succeeding Mr Murdoch
at Boulton & Watt's, introduced many improvements in

gas manufacture, and ultimately became the most skilful

and famous gas engineer in the United Kingdom.
In 1801 M. Lebon introduced gas distilled f;om wood

into his own house in Paris, and the success of his experi-

ment attracted so much notice and comment as to give
rise to an impression that he is entitled to the credit of the
invention. Lebon's experiment came under the notice of
Mr F. A. Winsor, who took up the subject with a zeal and
unwearying patience which led to a recognition of the
advantages of the system, and the breaking down of th»
powerful prejudice which existed in England against the
innovation. In 1803, through Winsor's efi'orts, the
Lyceum Theatre was lighted with gas ; but it was not
till 1810 that ha succeeded in forming a public company
for manufacturing gas, and in obtaining an Act of Par-

liament for the Gas-Light and Coke Company. In 1813
Westminster Bridge was first lighted with gas, and in

the following year the streets of Westminster were thas
illuminated, and in 1816 grxs became common in London.
So rapid was the progress of this new mode of illuminatioa

that in the course of a few years after its introduction it

was adopted by all the principal towns in the kingdom, for

lighting streets as well as shops and public edifices. In
private houses it found its way more slowly, partly from an
apprehension of danger attending its use, and partly from
the annoyance which was experienced in many cases

through the careless and imperfect manner in wMch the

service oipes were at first fitted up.

SouKCEs OF Gas.

Artificial gas is now distilled from a variety of substances,

among which are coal, shale, lignite, petroleum, turf, wood,
resins, oils, and fats ; and it is also prepared by carburetting

or impregnating with volatile hydrocarbons other non-

luminiferous gases. Of the very numerous systems of gas-

making which have been proposed since the early part of

the century, none can compete for general purposes with the

ordinary coal-gas process, when a supply of the raw material

can be obtained at a moderate expensa
CoaUGas.—Coals, varying greatly as they do in chemical

constitution, diff"er also, as might be expected, as widely in

their value and applicability for the manufacture of gas.

Taking the leading varieties of coal to be included under
anthracite, bituminous coal, and lignite or brown coal, we
find that it is the class bituminous coal alone that yields-

varieties really serviceable for gas-making. Anthracite may
be regarded as a natural coke from which the volatile con-

stituenta have been already driven '
off, and the more

antliracitic any coal is, the less is it capAle of yielding gas.

Lignite also is rarely used for distillation, owing to the large

proportion of oxygen and the amount of water in its com-
position. Of the bituminous coals again, it is only the

caking or pitch coals, and the cannel or parrot coals, that

are in practice used in gas-works. These' «lso vary within

very»wide limits in their gas-making value, not only from
the great difference among them in yield of gas, but alsoiin

the illuminating value of the gas they evolve. As a rule

the coals which peld the largest percentage produce

also the most highly illuminating qualities of gas. The
cannel coals, which are specially recognized as " gas-coal,"'

are most abundantly developed in Scotland and in Lanca-

shire, and the fact of the unequalled qualities of Scotch

cannel and of the allied substance, bituminous shale, for gas-

making, has had the effect of rendering illumination by gas

much more general aud satisfactory in Scotland than in any
other country It is only a very imperfect Taluation of any
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gaa-coal that can be made from chemical analysis, the really

sutisfactory test being actual experiment According to H.
Fleck, the coal most available for gas-making should contain

to every 100 parts of carbon 6 parts of hydrogen, of which
4 parts are available- for forming hydrocarbon compounds.
It is desirable that coal used for distillation in gas retorts

should be as far as possible free from sulphur, that in the

case of coking coal the amount of ash should be small, and
the proportion of oxygen should also be low, since that ele-

ment abstracts hydrogen to form injurious watery vapour.

The amount of ash present, however, in the best forms of

Scotch cannel is large ; and consequently the resulting coke,

if the residue can be so called, is of comparatively little value.

Unless coal can be stored in sheds which protect it from the

weather, it ought to be used as soon as possible after being

raised, rain and sunshine being detrimental to its gas-mak-

ing qualities. The following table exhibits the chemical

analysis and gas-yielding properties of a few of the principal

and typical examples of coal for gas-making :

—

Composition of Coals used in Gas-Making.

Variety of Coal.
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The average compositica of the gas supplied to London

is, on the authority of the late Dr Letheby, tlins stated :

—

Hydrogen
Light carburetted hydrogen
Condensible hydrocarbons...

Carbonic oxide

Carbonic acid .'

Aqueous vapour
Oxygen
Nitrogen

OrJina
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TLe cylindrical form of retort a (fig. 2) was long in favour

on account of its great durability, but it is not so well fitted

for rapid de- ^^#—=5^^ ^s=
composition //l-s^^ /^ i

of the coal

as the ellip-

tical b, or ^'S- 2-

the flat-bottomed or D-shaped retorts d, which are now
principally in use. Eetorts are also made of a rectangular

section with the corners rounded and the roof arched.

Elliptical retorts are varied into what are called ear-shaped

or kidney-shaped c, and it is not unusual to set retorts of

different forms in the same bench, for the convenience of

filling up the haunches of the arch which encloses them.

The length of single retorts varies from 6 to 9 feet, but they

are now in some cases made 19J feet in length and 12J
inches in internal diameter, these bemg charged from both
ends.

Every retort is furnished with a separate mouthpiece,
usually of cast iron, with a socket b (fig. 3) for receiving the
stand-pipe orascen-

sion-pipe, and there

is a movable lid

attached to the

mouth, together

with an ear-box

cast on each side of

the retort for re-

ceiving the ears

which support the

lid. Fig. 3 shows

a form of mouth-
piece attached to

the retort a, and
also the method of ^'S- 3.

screwing the lid to the mouthpiece. That part of the lid

which comes in contact with the edge of the mouthpiece

has applied to it a lute of lime mortar and fire clay, and

when the lid is screwed up, a portion of this lute oozes out

round the edges and forms a gas-tight joint.

Except for small works, where the manufacture is int:r-

mittent, and where, consequently, the retort heat has to be

got up frequently, iron retorts are now little used. Clay

retorts, which at present are in most general use, wear out

quickly ; they very frequently crack so seriously on the first

application of heat that they must be removed from the

bench before being used at all, And in scarcely any case

are they in action perfectly free from cracks. Numerous

attempts have been made to introduce retorts built of brick ;

but the difficulty of making and keeping the joinls air-

tight has proved a serious obstacle to their use. In the

FiQ. 4.—Hislop's Erick Eetort..

brick retort made of Glenboig Star fire-clay, according to

the plan of Mr James Hislop, it is claimed that the

difficulty is surmounted, and that both the retort and its

setting present great advantage and economy. These

brick retorts (fig. 4) are Q-shaped, 9 feet long and with

diameters of 22 and 13i inches, set four in an oven to one

tmarched furnace, as in u^. 7. Each retort will, it is affirmed.

carbonize 500 tons cannel coal, or 2000 tons per oven of
four, without any repairs whatever. Decayed bricks may
be removed from these retorts and new ones inserted, and
when thoroughly repaired they ar^ again equal to new.
Thus the durability of each retort is so great that, they are
calculated to cost about ith of a penny per 1000 cubic
feet of gas generated, as against Id. in the case of moulded
retorts, and 7d. with iron retorts, for the same production
of gas. In the Hislop retort the arched bricks are made
plain, without groove or rebatejoints—being thus stronger,
more readily put together, and also cheaper. Carbon does
not collect so rapidly on brick retorts as en those of clay,
the bricKs bemg harder pressed and better burned. On
drat lighting brick retorts, a charge of coke, breeze, and tar
mixed makes them perfectly gas-tight.

Eetort Setting.—A furnace or bed of retorts is composed
of a group or settmg, heated by a separate fire. The
furnace is lined with the most refractory fire-bricks, and
while the whole brickwork is made of such strength and
solidity as ensures the safety of the retorts, the internal

construction is so planned that the heat has the utmost
possible amount of direct play on the retorts. The number
of retorts to one furnace varies from 1 to 15, from 4 to

7 being the number most commonly adopted; and these are

variously arranged to bring them all as close to the furnace
heat BB practicable. In some retort-houses the furnaces are

built in two stages or stories, from the upper of which the

retofts are charged and drawn, while at the lower level the

glowing coke is removed and quenched. The whole range

of furnaces constitutes the retprt bench, having a common
flue which leads to the chimney shaft by which the products

of combustion are carried away. The gas-coal for charging

the retorts is broken into fragments about 1 & in weight or

thereby. Figs. 5 (elevation) and 6 (section) illustrate the

Fig. 6!—Elevation of Hislop's Gas Eetort Pumace.

retort setting and arrangement of furnace and flues adopted

by Mr Hislop for his brick retorts, in which, by the use of

centre blocks, as seen in the open frontillustration (fig. 7),

the necessity for internal arching is avoided.

Ketort furnaces are commonly fired or heated with a

portion of the coke which forms one of the bye-products of



92 GAS
the gas manufacture ; but in works where shale and rich

cannel coals are distilled, commoa coal must be used in the

farnaces. At the Ivry Gas Works of the Compugnie

Fio. 6.—'Section of Eetort Bed on line A A of

Parisienne cC^clairage et de Chauffage par le Gaz, the

retorts are heated by gas on a method modified from the

Siemens regenerative gas furnace. Sectional illustra-

Fio. 7.—Eetort Setiing in Hislop's Furnace.

tions of a retort setting on this plan, and a description of

the various arrangements connected with the regenerators

and the controlling of the air and gas currents, will be
found in the article Furnace, vol. ix. pp. 846, 847.

Ordinarily the work of charging and drawing the
retorts is accomplished by manual labour, by means simply
of shovels for charging, and long iron rakes for drawing the

spent charge. In the larger works it is usual to charge the
retorts with a scoop semi-cylindrical in form, made a little

shorter than the retort, and of such a diameter that it can

with ease be pushed in and overturned within the retort

The scoop deposits the coal neatly over the sole of the

retort, and of course the lid is much more quickly replaced

than can be done with shovel charging. Numerous
attempts have been made to introduce purely mechanical

means of feeding retorts, hitherto with indifferent success,

—

such devices as a travelling endless sole and a rotating sole

having been tried without good effect. A. charging machine

and a drawing machine, worked by hydraulic power, have

been introduced by Mr Foulis, the engineer of the Glasgow
Corporation Gas WorTss, but after prolonged trial both in

Glasgow and in Manchester, these have not yet proved satis-

factory in action. In West's patent the charging is effected

by tho introduction of a small waggon within the retort,

which distributes the charge evenly and uniformly

Neither has it, however, met general acceptance.

The retorts are kept at a bright red heat, and for coal

with a high percentage of volatile matter a higher tempera^

ture is lequisite than is needed for coal less rich in gas. As
the retorts in one setting are necessarily subject to some-

what different amounts of heat, the charges in those nearest

the furnace fire, and consequently most highly heated, must
be drawn more frequently than the others, as otherwise the

quality of the gas would be deteriorated, and a large pro-

portion of sulphur compounds would be given off from the

overburnt coke.

In drawing a charge the lid is first slightly opened and
the escaping gas lighted, to prevent an explosion or " rap

"

that would otherwise ensue. The gas is prevented from
escaping outward by the ascension pipe dipping into the

hydraulic main as afterwards explained; but in some cases

special valves are fitted on the ascension pipe to prevent a

back rushing of the gas. A carbonaceous deposit forms on

the sides of the retorts, which requires to be periodically

removed by " scurfing " with chisels, or burning it off with

free admission of air or steam.

The Hydraulic Main,—From the retorts the gas, after

its production, ascends by means of pipes called ascension-

pipes B (figs. 5 and 6) into what is termed the condens-

ing or hydraulic main HH, which is a large pipe or long

reservoir placed in a horizontal position, and supported bj
columns in front of the brick-work which contains the re-

torts A. This part of a gas apparatus is intended to serve

a twofold purpose :—first, to condense the tar and some
ammoniacal liquor, and secondly, to allow each of the re-

torts to be charged singly without permitting the gas pro-

duced from the others, at the time that operation is going on,

to make its escape. To accomplish these objects one end
of the hydraulic main is closed by a flange ; and the other,

where it is connected with the pipes for conducting the gas

towards the tar vessel and purifying apparatus, has, crossing

it in the inside, a partition occupying the lower half of the

area of the section, by which the condensing vessel is always

kept half full of liquid matter. The stand-pipes are con-

nected by a flange with a-dip-pipe C, arising from the upper
side of the condensing main HH, and as the lower end of

it dips about 2 inches below the level of the liquid matter,

it is evident that no gas can return and escape when the

mouthpiece on the retort is removed, until it has forced the

liquid matter over the bend, a result which is easily pre-

vented by making it of a suitable lengtL The tar which
is deposited in the hydraulic main overflows at the partition,

and is carried by a pipe to the tar well.

Condensation.—The gas as it passes on from the hydraulic
main is still of a temperature from 130° to 140° Fahr., and
consequently carries with it heavy hydrocarbons, which, as
its temperature falls, would be deposited. It is therefore
a first consideration in ordinary working to have these
condensable vapours at once separated, and the object of
the condenser is to cool the gas down to a temperature
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nearly that of the surrounding atmosphere. The first con-

trivances employed for the purpose of condensation were

all constructed on the supposition that the object would be

best attained by causing the gas to travel through a great

extent of pipes surrounded by cold water, and winding

through it like the worm of a still, or ascending upwards

and downwards in a circuitous manner. An improvement

on this form of condenser, and one now in general use, is

It consists of a series of upright

pipes connected in pairs at the top Dj semicircular pipes

e, e, and terminating at the bottom in a trough X Y con-

taining water, and divided by means of partitions in such a

way that, as the gas enters the trough from one pipe, it

passes up the next pipe and down into the next partition,

and so on to the end of the condenser. The cooling power

of this air condenser, as it is called, is sometimes assisted

by allowing cold water to trickle over the outer surface of

the pipes. Annulur tubes for condensing are also used, in

which the gas is exposed to a much greater cooling surface,

and in some large works the condensers are cooled by a

current of water. In passing through the pipes the gas is

considerably reduced in temperature, and the tar and am-

moniacal liquor condense, the tar subsiding to the bottom of

the troughs, and thearamoniacal liquorfloatingon thesnrface.

In course of time the water in the trough is entirely displaced

by these two gaseous products, and as they accumulate they

pass ofiF into the tar-tank, from which either liquor can be

removed by means of a pomp adapted to the purpose. The
New York Gas Lighting Company employ a multitubular

condenser, consisting of two sets of eight boxes, each con-

taining 100 tubes 3 inches diameter by 15 feet long.

Through each set of tubes, up one and down another, the

gas travels, cooled by an external stream of water, while it

tmrecaeB the 240 feet of piping in the condenser.

The practice of condensation and separation of tarry
matter by rapid cooling is condemned by Mr Bowditch and
many eminent authorities, on the ground that thereby a
proportion of light hydrocarbons are thrown down with tlie

heavier deposit, which on another method of treatment
would form part of the permanent gas and materially enrich
its quality. A system of treating gas has accordingly
been introduced by Messrs Aitken k Young, in which the
gas, kept at a high temperature, is carried from the retorts

into an apparatus termed an analyser, which consists of an
enclosed series of trays and chambers arranged in vertical

series, in principle like a Coffey still, the lower portion

of which is artificially heated. In action the analyser
separates the heavier carbonaceous part of the tarry matter

in the lower part or chambers, and as the gas gradually

ascends from one tray or tier to another, it is at once cool-

ing and depositing increasingly lighter fluids, while it is

meeting and being subjected to the purifying action of the

light hydrocarbons already deposited. Thus on entering

the analyser it meets, at a high temperature, heavy tar

deposits, and it passes out of the apparatus cooled donn to

nearly atmospheric temperature after being in contact with

the lightest fluid hydrocarbons.

Exhaustion.—To the subsequent progress of the gas con-

siderable obstructions are interposed in connexion with its

further purification and storing in the gas-holders, and the

result of which would be that, were it not artificially pro-

pelled, there would be a pressure in the retort equal to the

amount of the resistance the gas meets with in its onward pro-

gress. The relief of this back pressure not only improves

the quality of the gas, but also increases its amount by about

10 per cent. Among the numerous methods of exhaustion

which have -been proposed since the operation was first

introduced in 1839, there are several rotary exhausters, hav-

ing more or less of a fan action, and recently an apparatus

on the principle of a Gifiard's injector has been intro-

duced, chiefly in Continental works. A most efiicient form

is found in the piston exhauster, a kind of pumping engine

with slide valves, which exhausts the gas in both the

upward and the downward strokes of its piston. The action of

the exhauster is controlled by a governor, which passes back

a proportion of the gas when the apparatus is working too

fast for the rate of production in the retorts ; and " pass

by" valves are arranged to carry the gas onward without

passing through the exhauster should it cease to work from

accident or any other cause.

Purification.—The operations embraced under this head

have for their object the removal from the gas of am-

monia, sulphuretted hydrogen, and carbonic acid as the

main impurities, with smaller proportions of other sulphuric

and of cy^ogen compounds.

The agencies adopted are partly mechanical and partly

chemical, the separation of the ammonia being first efi'ected

in the " scrubber," from which the gas passes on to complete

its purification in the " purifiers.' ''n early times the purify-

ing was performed in a single operation by the use of milk

of lime in the wet purifier, a form of apparatus still in us»

where wet purifying i.s permissible.

The Wet.Purifier.—This apparatus was supplied with a

cream of lima and water, but, although it was a most

efBcient purifying agent, the ammonia now of so much value

was lost by its use, and the " blue billy," as the saturated

liquid holding the impurities was termed, created an intol-

erable nuisance, and could be in no harmless way got rid

of. Except in small works, wet purifying is not now
practised.

The Scrubber.—The object sought in an ordinary

scrubber is to cause a large amount of gas to come in con-

tact with the smallest possible quantity of water, so as at

once to diaaolve opt ammoniacal gases, which are exceedingly
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soluble ia water, to obtain a strong amrooniacal liquor from

iiiQ licraDDer, and at the same time, as far as ^jiisible, to

Fig. 9.—Hislop's Scrubber—Sectional Elevation,

prevent the heavy hydrocarbons from being acted on,—they

being also soluble in wuier. The ordinary form of scrubber

Fig. 10.—Hislop's Scrabber—Plan,

consists of a tower or hollow column, vertically divided into

4wo, and filled with coke, &e. The gas passes up one siae

p.nd down the other, and from the top a constant smaU
stream of weak ammoniacal liquor trickles down. Such a
scrubber, it is stated, is 8ubi(H>t to clogging by deposits of

tar, and equally efficient work is done without that draw-,

back by an apparatus in which perforated iron plates occupy
the place of the coke, and in the Livesey scrubber layers

uf thiu deal boards are employed. These boards are set in

tiers perpendicularly, slightly crossing each other, with
about J of an inch between each tier. Anderson's washer
is a form of scrubber recently introduced, in which the

interior is occupied with a series of rotating whalebone
brushes, which dip into troughs of ammoniacal liquor, and
in their revolution meet and agitate the gas in its passage

upwards through the tower or column. The scrubber

shown in section and plan in figs. 9 and 10 is a form

introduced by Mr James Hislop. It contains 10 tiers of

trays of cast iron, perforated with J-inch holes at a distance

of 2 inches from centre to centre. The gas passes upwards
through these, meeting in its course a shower of ammoniacal
liquor pumped up and distributed by the rose arrange-

ment shown in fig. 9. The bottom part of the scrubber,

to the height of the first course of plates, is filled with

liquor, which is repumped till it reaches the strength dfi-

sired for the manufacturer- of ammonia sulphate.

The Purijurs.—The ordinary lime purifier, by which
sulphuretted-hydrogen and carbonic acid are abstracted

from the gas, consists of a large rectangular vessel seen in

section in fig. 1 1. Internally it is occupied with ranges

P:o. 11,—Bection of Lime Purifier.

of wooaen trays or sieves A, made in the form of grids ol

|-inch wood, with about half an mch between the bars,

These are covered with slightly moistened slaked limi

B to the depth of about 6 inches, and from three to six

tiara of such sieves are ranged in each purifier. The gas

enters at the bottom by a tube C, the mouth or inlet being

protected from lime falling into it by a cover D, and it

forces its way upward through all the trays till, reaching the

lid or cover E, it descends by an internal pocket F to tha

exit tube G, which leads to the next purifier. The edges

of the lid dip into an external water seal or lute H
whereby the gas Is prevented Irom escaping. The purifiers

are generally arranged in sets of four, three being in use,

through which the gas passes in succession while the fourth

is being renewed ; and to control the course of the ga»

current among the purifiers, the following ingenious arrange,

meut of centre valves and pipes was devised by Mr MalaQ
(fig. 12).

It has a cover fitting within it in such a way as to communicata
with the pipe a and either of the four inlet pipes, and also to com-
municate between' one of the outlet pipes and the pipe h, which
carrio-! off the purified gas. The inlet pipes,' ft, d, /, admit the gits

from the central case to the bottom of the purifiers; and th" nutlet

pipes, c, e, g, return the gas from the purifiers back to the case,

after it has pas-spd up through the layers of lime, and descended at

the back of a partition plate in each purifier to the outlet pipes at

the bi;ttom. a is the main inlet pipe for conveying the gas from

*h<i ocrubber or the condenser, anci h is the main outlet pipe for

conveying the gas to the gasholder. The central cylinder contains

water to the depth of 10 inches, and the ten pipes nse up through

the bottom to the height of 1 2 inches, so that the mouth ol each is
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? Inches afeove the surface of the water. The cover whk-li fits into

the cylinder is 4 feet 3 inches m diameter, and is divided iito five

parts, the first of which, 1, fits over the inlet pipe a, and over

either of the inlet pipes leading to the purifiers. The partitions 2,

Fig. 12.

3, and 5 fit each over an inlet and an outlet pipe, while one pn-ti-

tion, 4, fits over one outlet pip* fr im une puriuei, aud over the

pipe h, which leads to the gas-holder. In fig. 12 the anaugement
IS such as to open a communication between the -inlet pipe a and
the puiifier A. Now supposing the gas to have passed from 'the

scrubber into the centre of the cylinder, its only means ui escape

is to pass down the pipe h into the purifier A, where it ascends
through the layers of lime, and passing over the top of a dividing
plate, descends aud escapes from the bottom of the purifier by the
pipe c back to the cylinder. Here its only means of escape is by
the pipe d, which conducts it to the puiifier B„ in which it as>;ends

and descends as before, returning by the pipe e to the cylinder,

whence it proceeds by the pipe/ into the purifier C, then along the
pipe g, which is shut off fiom communication with any pipe except
n, by which it is conveyed away to the gas-holder. By this

arrangement the three purifiers ABC are being worked, wliile a
fourth purifier D is being emptied and recharged with lime.

When it is found, on testing the gas, that the lime is unfit for its

office, the purifier A is thrown out of work, and D is brought in.

The frame is then shifted so as to bring the triangular division 1

over rf, by which means BCD will be the working purifiers, and
A will be thrown out of use. In this way, by shif^Cing the frame
round its centre over each ef the four outlet pipes, any three of the
purifiers can be brought into action.

The "oxide" method of purifying the gas, originally

introduced by M. Laming, and shortly afterwards patented

by Mr Hills, is now largely used in ordinary gas-works. It

is based upon the property of the hydrated oxide of iron to

decompose sulphuretted hydrogen, a'portion of the sulphur
forming a sulphide with the iron. Quicklime is also used
to separate carbonic acid, and the oxide of iron is mixed
with sawdust qr cinders (breeze) for the purpose of increas-

ing the surfaces of contact, and this mixture is placed in the

purifiers. WTien a sufficient quantity of gas has passed

through it, the purifiers are opened, and the mixture is

exposed to the air, under which new condition it combines
with oxygen, aud again becomes fitted for use in the puri-

fiers. The chemical changes which occur in these opera-

tions are thus stated. The mixture of hydrated oxide of

iron, <t&, absorbs sulphuretted hydrogen, forming ferrous

sulphide and water, and liberating sulphur, thus :

—

Fe203-H3H3S = 2FeS-J-S-f SHjO. The ferrous sulphide,

by exposure to the air, absorbs oxygen, and its sulphur is

separated in an uncombined form, 2FeS -»• 30 = FcjOj -f 2S
The mixed material can be again employed in the purifica-

tion of the gas, and the process may bo repeated until the
accumulation of sulphur mechanically mipairs the absorbent
powers of the mixture. The sulphocyanogen which accom-
panies the gas IS retained by the oxide of iron, and
gradually accumulates m the mixtnre. For t^e spparaUon
of the carbonic acid, which is unaffected by this treatment,
the gas next passes on to a dry lime purifier.

The gas is now ready for use, and it is passed on
through the station meter to register the amount made and
stored in the gas-holders. At this stage it may be interest-

ing to compare the composition of the gas as it exLsts at

different stages of the manufacture, as these show the result

of the successive purifying processes. Taking 1000 cubie

feet, the figures are

—
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in oraer to supply the required pressure, and their rise and

fall are regulated by means of guide-rods i i round the tank.

For economy of space holders in which different segments
" telescope " over each other are now much employed.

This form of holder consists of two or even three separate

parts,— the upper having the form of the common gas-

holder, and the other being open at the top as well as the

bottom. They are connected by the recurved upper edge of

the lower fitting into a channel which runs round the bottom

of the upper, whereby the entire structure is rendered air-

tight at the line of junction. Holders of great capacity

are now erected in connexion with large works. The
Imperial Company in London possesses two, at Bromley
and Hackney, telescopic in form,—the outer segment
measuring 200 feet in diameter by 35 feet deep, and the

inner 197 feet by 35. These holders are each capable of

storing 2 million cubic feet of gas, which at sp. gr. 480
would weigh 73 tons. A. still larger holder is at the

Fulham station of the Gas Light Company, it being 223
feet in diameter and rising 66 feet, with a capacity equal

to 3 million cubic feet.

The Governor.—An efficient control of the pressure of the

gas, along its whole course from the gas-holder to the point

of consumption, is an object of great importance for the

avoiding of leakage, for equal distribution, and for supply-

ing the burners at that pressure which yields the largest

illtmiinating effect. Uncontrolled pressure may supply

certain levels in a proper manner, but will leave low-

lying districts" insufficiently supplied, while the pressure

in high districts will be excessive. The variations from
simple difference of level may be very great. Thus, with

a pressure of 1 '7 inch at the Leith works, the gas would be
delivered in some parts of Edinburgh at a pressure of 4 '5

inches. The varying consumption from dusk onwards also

greatly affects unregulated pressure. To control and correct

these and other irregularities and disturbances governors

are now used,—at the works or station for delivering the

gas to the mains, in districts to correct variations owing
to level, and beyond the consumers' meters for controlling

house supply; while in certain forms of burners a regulat-

ing apparatus is also inserted. The principle on which

all governors are based consists in causing the gas by its

own pressure to act on soma form of sensitive surface

which opens or closes a valve or aperture iu proportion to

the variations of pressure exerted on it. Fig. 14 is a dia-

grammatic section of the common form of station governor.

The course of the gas is indicated by arrows, d being the inlet

and e the outl^ pipe ; o is a valve of conical form fitted to the seat

t and raised or depressed by the weight/
working % a cord over a pulley ; bb is

the bell or holder,—a cylindrical vessel

of sheet iron which rises and falls in
the exterior vessel cut, in which water is

contained to the level. represented. The
gas, entering at d, passes through the
valve, fills the upper part of the inverted
vessel bb, which it thus partially raises,

and escapes by e. If the pressure from
the holder be unduly increased or di-

minished, the buoyancy of bb will be in-

creased or diminished in like proportion,

and the valve being by this means more
or less closed, the quantity of gas escap-

ing at e will be unaltered. And not
only will the governor accommodate
itself to the varying pressure of the
holder, but also to the varying quantities __^
of gas required to escape at e for the
supply of the burners. Thus, if it were
necessary that less gas should passthrough
e, in consequence of the extinction of a
portion of the lights, the increased pressure thus produced at the
colder would raise the governor, and partially shut the valve,
leaving just sufficient aperture for the requisite supply of gas.

Numerous improvements have been mode on the ordinory

Fio. 14.—Section of

Governor.

Station governor. In the form invented and manufactured
by D. Bruce Peebles, the beU or holder is enclosed in a
gas-tight case or chamber, and a small portion of the inlet

gas flows in and out of this chamber above the holder.

The pressure of this small quantity of gas is regulated by
passing it through a small separate governor; and, acting on
the outer surface of the holder, this, in a very delicate and
sensitive manner, performs the duty of weights in the older

forms of governor. An arrangement similar in principle is

applied to the district governor by Bruce Peebles, the
minimum day pressure being secured by means of a stopcock
or screw-valve on the apparatus, and the maximum night
pressure is controlled by a small subsidiary governor. The
principle of the small governor, which thus plays an im-
portant part in regulating large flows of gas, will be ex-

plained under consumers' governors, the apparatus being
shown in section in fig. 18 below.

Supply Pipes.—The street main and service pipes are

tubes of malleable or of cast iron, the gauge of which
must be arranged according to the quantity of gas to be
supplied, the length it has to travel, and the pressure under
which it is carried forward. Practical gas-engineers possess

elaborated tables of data for the regulation of the size of

their various supply pipes. Notwithstauding the utmost
care and accuracy in the laying and fitting of street

mains, leakage at joints is a constant source of annoyance.

Under the most favourable conditions there is a discrepancy

of from 7 to 8 per cent, between the gas made and the

amount accounted for by consumption, and the greater part

of that loss is due to leakage in street pipes. To convey

the gas from the main pipes and distribute it in houses,

pipes of lead or of block tin are generally used.

Consumers'Meters.—Of these there are twoforms in actual

use, the " wet " and the " dry." The former, the invention

of Mr Clegg, is represented' in the two sections (figs. 15 and

16), where cc represents the outside case, having tho fo-*^
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»f wafer impairs their measuring power, which ma'y also

be aflfected by the meter being lifted off the leveL The
freezing of the water also frequently occasions trouble, and

the action of the water on the gas passing through it by
dissolving out part of the valuable illuminating hydrocar-

bons on the one hand, and diffusing watery vapour through

it on the other, doubly affects its illuminating power.

The dry meter is free from the defects just mentioned, but
does not pass the gas with such steadiness as the wet meter.

The ordinary dry meter consists of an oblong box enclos-

ing two measuring cylinders, with leather sides which con-

tract aiifl expand as they are being emptied and filled, on

the principle of ordinary bellows. The pressure of the

gas entering this meter is sufficient to keep it in operation,

and by a system of valves the one cylinder is in process of

filling as the other is being emptied through the service

pipe. The chambers communicate by means of lever arms
with a crank which turns a train of wheels in connexion

with the indicator dials on the face of the machine.

Consumers' Governor.—In order to consume gas in a

perfectly uniform and economical manner, it is essential

that the pressnre at the burners should be always in-

variably the same. That pressure is liable, however, to

variation from a number of causes, such as fluctuation in

the number of lights in use, either in the house or in the

neighbourhood, or the application or withdrawal of pressure

at the works' governor. And as all good burners are fitted

with regard to a fixed standard quality and pressure of gas

to be consumed, if this is not maintained the conditions

of maximum illuminating power are lost. A consumers'

governor secures uniformity of pressure at all the burners

supplied by the pipe On which it is placed. The prin-

ciple of the governor is identical with that of the station

governor already described, increased pressure in both

cases causing the orifice through which the gas escapes to

be contracted. . The mechanical arrangements by which
this contraction of orifice is effected are various. In
some instances they are in direct contact with the separate

burners, while other governors are applied to the supply

pipes of a whole establishment. They are separable into

pressure governors, which, like the station governors, give a

constant or uniform pressure under all variations of con-

sumption, and volumetric governors which pass a constant

volume or amount" of gas under rll variations of pressure.

Of pressure governors the forms devised by Sugg and Bruce
Peebles are in extensive nse, tbe latter especially being much
applied to street lamps. In Sugg'^ consumers' governor (fig, 17)

Fio. 17.—Sugg's Consumers' Governor,

the gas enters at the inlet, and, following the course indicated by
the arrows, passes tlirough the regulating plate of the governor into

the gas-holder, and thence, by the opening provided for it, it

reaches the outlet. The gas-holder has suspended from a disc in

the crown a half-ball valve, which closes or opens the opening in

the regulating plate ac the gas-holder rises or falls. A weight placed

on the top of the holder fixes the pressnre required to raise it As
a consequence, if the pressure of the gas on the inlet is greater than

that required to lift the holder, then the latter rises, carrying the

half-baU valve with it, tiU such time as the opening left between

the sides of the valve of the regulating plate is sufficient to allow

the passage of the necessary quantity of gas to balance the holder.
On the other hand, if the pressure at the inlet falls below that
required to lift the holder, the full opening of theregulating plate
aUows all the gas there is to pass through the governor to the
burners. WTiere a very perfect contioi is desirable, the parts of
the governor are made in duplicate, and a double control is thus
established. With certain structural diflerences the action of the
Bruce Peebles governor (fig. 18) is the same. • The gas enters at 1,

Fig. 18.—Consumers' Governor (Poeblei).

and passes oat at 2 into the pipe leading to the burners. To adjust
the governor the brass cap 3 is unscrewed, and the weights 4 taken
off or put on until the desired pressure, of say fi-tenths, at the
burners is obtained, when the brass cap is again screwed to its
place. The weights now keep the valve 6
open so long as 5-tenths pressure is not ex-
ceeded in the main ; but any variations in
the main above that pressure act at once on
the diaphragm 6, and partly close or open
the valve, thus msCintacining tmder all cir-

cumstances a steady outlet pressure.

Of volumetric governors the best known is

Giroud's glycerin rheometer, which consists
of a closed cylindrical casing containing a
very light metal dome or ball dipping into

a circular channel filled with glycerin. In
the upper part of the dome is a small orifice

through which the gas passes, and on its top
is fiied a conical valve which works in a seat

at the top of the casing. ' As the pressure

from the supply side rises or falls, the bell

responsively moves up or down, opening or

closing by the conical valve the orifice by
which the gas passes outward ; and so deli-

cately is this compensation "adjusted that the
gas passed is the same in amount however
different the ' pressure. Bruce Peebles has
invented a simple and inexpensive form of

volumetric governor (fig. 19), in which the

use of glycerin is dispensed with. It consists

of a conical dome resting on a needle-pointed

stud, the cone having an orifice at C, and
there is besides a variable consumption
channel at the side ABA, which can be Fio. 19.—Volumetric

controlled by the external screw. As soon Governor (Peebles),

as the stopcock is opened the gas fills the interior of the cone,

and momentaiily closes the valve; but, finding its way by the

vertical passage, or through the" -hole 0, in the cone, it reaches

the chamoer above the cone. The cone is therefore now surrounded

by gas at the same pressure, and, having nothing to support it,

falls, and lets gas pass to the btuner. But this only takes place to

an extent that allows a diffenential pressure to be established suffi-

cient to support the cone, which is then equilibriated between two

pressures ; and the difference between these two pressures remains

constant, however mnch the initial pressure of tfie gas may vary,

unless, of course, it gets so low as not to be able to raise the

cone,

Burners.—The question of the arrangements by which

the maximum illuminating power may be developed in

the consumption of gas, being one which principally affects

individual consumers, has not received the atteiltion which

their importance merits. As a rule, gas-fitters are ignorant

of the principles involved in the economical nse of gas,

and are often -prejudiced by the assertions of certain

inventors; and thus it happens that, owing to defective

fittings, unregulated pressure, and imperfect burners, an

enormous loss of illuminating power is suffered. In their

report to the Board of Trade in 1869, the referees under the

City of London Gas Act state, ol a large number of burners

examined by them, that
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"The diversity as to illnmii/ating power was surprisingly great,

and surh as will appear incredible to any one who has not ascer-
tained the facts by careful experiment. They also found the kinds
of burners in common use are extremely defective, thereby entailing
upon the public a heavy pecuniary loss, as well as other dis-
advantages. In order to examine this important matter more fully,
the referees, with the ready pcrnMssicn of the proprietors, inspected
several large establishments in the city, where, owing to the preval-
ence of night work, an unusually large amount of gas was consumed.
The inspection in every case confirmed the apprclicnsions which the
referees had formed from their examination of tlie burners which
they had procured from the leading gas-fitting establishments. In
the offices of two of the leading daily newspapers (establishments
which consume more gas than any other), they found that the
turners principally in use gave only 65 per cent, of light compared
with the Sugg-Lctheby burner, or with Lcjoni's .AJberi dutch
burner, and yet the price of the last-named burner is almost identical
with that of the very bad burners employed in these offices. Tested
by the Bengel burner, or by Sugg^s new burner, the amount of
light given by these imperfect burners is only between 47 and 49
per cent, of what is obtainable from the gas."

In a communication to the Philosophical Society ofGlasgow
in 1874 Dr Walla.«, the official gas examiner of that city,

dealing with the ftfh cannel gas of a minimum illuminating

power of 25 candles there supplied, estimated that there is

in ordinary consumption a loss of 40 per cent, of illuminat-

ing power which, under favourable circumstances, might
be obtained, and thjit in practice, while not more than 16-

candle power is procured, from 20 to 23-candle illumination

ought to be readily obtainable.

This universal wasteful misuse of gas is not merely a
question of economy, although the aggregate pecuniary
loss must be very great. It affects in no small degree the

health and comfort of the consumers of gaa ; the products

of combustion of the purist gas vitiate the atmosphere,
and overheat the apartments in which it is burned.

Moreover, the light from gas properly burned is much
steadier and purer, and less trying to the eyesight, than
that wastefully consumed.

The principal circumstances which demand attention in

the fitting of burners are the average pressure and illumin-

ating power of the gas to be consumed. How pressure

may be controlled has already been shown in connexion with
governors. The quality or illuminating power of gas has

a most important bearing on the nature of burners proper

for use, so that a clear distinction must be drawn between
common coal-gas and canncl-gas, the burners for the one

kind being quite unsuited for the other variety. Tho
maximum amount of light is obtained from any gas just at

that point where the flame is on the verge of smoking, and
the conditions under which 14-candle gas would be per-

fectly consumed would, with 26 or 30-candle gas, produce

a large amount of smoke. Indeed, the richer gas is, the

greater is the difficulty in developing its full illuminating

power, and at all times it must be burned in a much thinner

sheet or stream than is proper in the case of poor gas,

which requires less access of air for its complete lumini-

ferous combustion. The opening or slit in burners used for

common gas is therefore much larger than in those devoted

to the consumption of cannel-gao.

There are two principal kinds of burners in use—Argand
and flat-flame burners. The Argand burner in its usual form

is useful only for common or low illuminating power gas, and

it has, in the hands of various inventors, especially by Mr
William Sugg of London, been so improved that for amount
and steadiness of light it leaves little further improvement

to be hoped for. The common Argind consists of an annular

tube with a circle of small holes pierced in the end of the

ring. It thus produces a circular or tubular flame, which

requires to be protected with a glass chimney, by which the

admission of air is regulated. The burner made by Sugg

in 1869, known as the Sugg-Letheby, or Sugg's No. 1, is

the standard burner adopted for tho United Kingdom in

Acts of Parliament. and the same standard has been

aaopted in the United States, in Canada, and in various
European states. At the time it was made, the Sugg No.
1 was esteemed the best known burner, but since thai time
Mr Sugg has perfected his London Argand, whereby with
London gas results equal to about 2 candles better than
the standard are obtained. Fig. 20 is a sectional view ot
Sugg's London Argand with the latest improvements.

At the point at which the gas' enters is a brass nose-piece A,
screwed to fit the usual three-eighth thread, intended by the maiu-
facturers of aU kinds of gas
fittings to receive the burner.
This is drilled through its

length, and slightly trumpeted
at tho top so as to fit the cone-
shaped piece of metal projecting
from the roof of the inlet cham-
ber B. The outside of the upper
portion of 'the nose-piece A is

screwed to fit the inside of the
inlet chamber B, and thus, by
an adjustment of this screw by
means of paper washers put on
the shoulder at AB, it is possible

to enlarge or decrease the area of

the passage through which the
gas has to pass in order to Ctipply

three tubes (two of which, C and
D, only are shown in the draw-

,

ing), by which it is further con-

ducted to the combustion cham-
ber E. This chamber is made
of steatite, a material which is

capable of resisting the corroding
action of heat or damp, and is a
good non-conductor oi heat. It

is pierced with a number of holes,

Eo arranged as regards size and »,u nA c • t j • j
number that the quantity of

Fl3. 20.-Sugg s London Argand.

gas the burner is required to
iiumer.

consume shall pass out at an inajipreciable or the least possible

pressure. This is in order that the oxygen of the atmosphere,

slowly ascending through the centre opening F, the annulos
formed by the edge of the air cone G, and the outside of the com-
bustion chamber E, shall combine with the burning gas by natural

affinity oaly, leaving the nitrogen to pass freely out at the top of

the flame. H is one of the three springs which are intended to

keep the chimney glass cteady in its place. JJ are two of three
stubs or rests for a screen, globe, or moon ; and K Is a peg to
steady the current of air which passes up the centre opening F.

"With the view of competing in illuminating power with

the electric light, Mr Sugg has recently devised a modified

form of Argand burner calculated to yield a large illuminat-

ing power by increased but still economical consumption of

gas. These burners are made of two or more concentric

Argand rings, the outer being of large diameter, and in

operation they give out a large solid, white, steady flame.

With London gas, a two-ring burner conSViming 19 feet

per hour yields 80-candle lights 3-ring burners which
consume 23 feet give 100 candles; 4-ring burners fed

with 45 feet of gas gave an illumination equal -to 200
candles.

As regular pressure is essential for the proper use of these

burners, a self-acting governor is frequently fitted to them.

The pressure at which the best results are obtained with

London gas is about '7 inch. In a series of experiment^

with Argand burners made by Mr John Pattinson of

Ncwcast!e-on-Tyne the following results were obtained:— '

Burner.
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Flat-flame burners, or burners which spread their flame

ID a broad thin sheet, are of two principal kinds known
respectively as "fishtail" (fig. 2-1) and " batwing" (fig.

22) burners. The fishtail or union burner has two orifices

drilled in its surface,

which are inclined to-

wards each other at

an angle of 90°, so

that the issuing cur-

rents impinge and
spread the flame in

a broad sheet. The
gas in the batwing

issues from a narrow

slit cut right across

the surface. In the ^'°3. 21, 22.—Flat-flama Burners,

best forms of all kinds of burners now in use steatite or

adamas (pottery) tops are employed. In Sugg's Christiania

burner th^slit is circular, and the light issues in two thin

sheets which coalesce in their upper luminiferous part, pro-

ducing a most beneficial result when common gas is con-

sumed. The common metal and steatite-tipped burners in

use permit the current of gas to strike against their orifices

without any control or regulation, but in the numerous
patented forms of both fishtail and batwing jets certain

mechanical obstructions, or small governors, are inserted,

which break or retard th8 current. Screws, wire gauze,

calico, cotton wool, iron filings, and constriction of the

lower part of the burner are all devices in use. Of all these

«ne of the simplest and most effective is the plan on which
the Bronner burner is constructed, which is simply to have
the opening at the lower part of the burner smaller than

the upper orifice. For different qualities and pressures of

gas the Bronner burner presents a great variety of combina-
tions by having several distinct sizes of lower constriction

which can be adjusted to a large number of tip orifices.

Thus, with six distinct openings at each end, 36 .combina-

tions can be made. As Argand burners are not suited for

measuring the illuminating power of rich cannel-gas, flat

flame-burners have to be employed ; and in the Act of

Parliament under which the Glasgow Corporation supplies

gas, it is provided that "all the gas supplied by the corpora-

tion shall be at least of such quality as to produce from a

union jet burner, capable of consuming 5 cubic feet of gas

per hour under a pressure equal to a column of water •& of

an inch in height, a light equal in intensity to the light

])roduced by 25 sperm candles of 6 in the pound, burniug

1^0 grains per hour,"

Dr Wallace, in a commnnication on tlie " Economical Combus-
tion of Coal-Gas" {Proc. Phil. Soc. Glasgow, vol. ix.), tabulates an
extensive series of experiments made with flat-flame burners of

various sizes with about 28-canJle gas at different degrees of pressure.

The general result of these experiments show^, that, to obtain the

highest luminiferous eff'ect with burners of small aperture, a low
pressure of gas (not more than, '5 inch) must be maintained, although,

as the size of the jet increases within certain limits, the pressure

may be increased with favourable results. With 9 sizes of Bray's

regulator fishti.iI (a burner having an obstruction consisting of a

double fold of cotton cloth) Dr Wallace obtained the following'

results, calculated to 5 cubic feet per hour :

—
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Comparisons of the quftUty of gas are also made by the

jet photometer, an apparatus which depends on the prin-

ciple that gas of uniform quality burned at invariable

pressure, through a small orifice, yields a flame of uniform

height
'

If the flame is to be maintained at a uniform height

the pressure in the pipes must increase as the quality of

the gas decreases. The jet photometer forms a ready and

convenient means of ascertaining any variations in the

quality of gas supply ; but it is not available for purposes

of comparison.

Analysis of gas does not yield so satisfactory evidence

of its illuminating value as photometric comparisons, but

various methods of ascertaining the proportion of lumini-

ferous defines contained in any gas are occasionally prac-

tised. The absorption of the heavy hydrocarbons by

chlorine or by bromine, and Dr Fyfe's durability test, are

of theoretical rather than practical importance.

liesidual Products.—Under this term are embraced coke,

ammoniacal liquor, and gas-tar, all of which are S'jurces of

income in the gas manufacture. Indeed the value of these

products has increased so rapidly of late years, and they

now form the basis of manufactures of such consequence,

that the residual products can scarcely be regarded as of

secondary importance, and they will certainly play no amaU
part in determining the future maintenance of gas-lighting

in the face of other competing systems. The change in the

valuation of ammonia and tar liquors is well illustrated by
the circumstance that, during the year 1878, the corpora-

tion of Bradford was offered £10,000 per annum for thfise

products, which about eight years previously had been

disposed of for a yearly payment of £800.
Coke is a substance which varies much in value, according

to local circumstances, and the nature of the coal distilled.

When shale is used, there remains in the retorts an ashy

residue which is absolutely worthless ; and the coke t)f

cannel coal is also comparatively of little value, owing to

the amount of ash it yields. Indeed, in Scotch works
where ashy cannel alone is distilled, the retorts have to be
partly fired with 'common coaL The coke obtained fcom
the distillation of caking coal, on the other hand. Is of

high value, and after a supply is set aside for heating the

retorts there generally remains from 65 to 85 per cent, of

the whole amount to be disposed of by sale.

Ammoniacal liquor is more abundantly produced by the

distillation of cannel than by common coal, fcom 18 to 22 D)

of* ammonia, as sulphate, being obtained from each ton

of cannel distilled,- as against about 16 fc /^.erived from

ordinary coal. . Gas liquor is now almost the sole source

of ammonia, which, among other purposes, is very largely

tunployed as an agricultural fertilizer

Tar liquor 3rields by destructive distillation a wide range

of products possessing a great and increasing industrial

value. The cannel coals, and other varieties rich in volatile

matter, are also the kinds which yield the largest propor*

tion of tar. In the distillation of coal-tar, after some am-
moniacal and watery vapours have been given off, tbere is

distilled over a proportion of highly volatile fluid hydros

carbons which consist principally of benzol ; and afterwards

a large amount of a light oil, known as coal naphtha (also

a mixture of various hydrocarbons), is obtained. At this

point the residue in the retort is called artificial asphalt,

and as such is a commercial article ; but if the heat b forced,

and the distilktion <;ontinned, a large amount of •' heavy "

or " dead oils "
is' obtained, and the mass left in the still is

" hard pitch." The heavy oils are a mixture of naphthalin,

phenol ^carbolic acid), cresol (cresylic acid), and anthracene,

ifec. The benzol obtained in the first stage of the distilla-

tjoQ is the basis of aniline and iX& various dyes ; naphtha
is used as a solvent, and for lighting and other purposes

;

c^r^fiUc ^cid, in addition to its employment as an anti-

septic, is the basis of many valuable dyes; anthracene
forms the source of the now most important dye, artificial

alizarin; and most of the substances have other applica-

tions of minor importance.

The relative position and value of the various products
of the gas manufacture is exhibited by the following con-

densed statement of the position and operations of the
various London gas companies during the year 1875 :

—

Total capital of the companies £12,616,009
Capital called up 11,006,58*
Total gas rental 2,606,818
Cost of coal 1,466,407
Receipts for coke and breeze 492,92r

for tar - 162,151

,, for ammonia 111,951

Gas produced ..'. .-. 14,888,133 thousand feet.

Gas sold 13,622,639 „
Coal carbonized (4 per cent, cannel) 1,605,000 tons.

Coke produced, 34 bushels per ton 1,417,654 chaldrona.
Coke used as fuel in retorts, 31 percent., 440,685 „
Coke sold, 69 .per cent 976,969 „
Average yield of gas per ton of coal 9,892 cubic feet.

Gas from Soueces other than Coal

Petroleiimr(jas.—Petroleum being a substance obtained

in great abundance, notably in America, is used, not only

directly as an illuminating agent, but also for the production

of gas ; and as an enricher of common coal-gas it is applied

at several works in New York and Brooklyn. Its prepara-

tion is effected by distilling it first at a low temperature

into a rich vapour, which, when passed into highly heated

retorts, is converted into permanent gas of an illuminating

power about five times greater than common gas,- and which
is, moreover, absolutely free from ammonia, sulphur com-
pounds, and' carbonic acid. On account of its great rich-

ness, petroleum-gas must be consumed in special burnersi

of very fine aperture, at a rate varying from 5 to 2 feet' per

hour.

Oil-Gas.—In the early stages of gas manuracture many
attempts were made to substitute gas distilled from inferior

oils for coal-gas. The oil was distilled by allowing it to

percolate into highly heated retorts, in which a quantity of

coke or a like porous solid was placed, and the distillate

was a richly luminiferous gas free icom hurtful impurities.

Although oil in this form yields a convenient and powerful

illuminant, its direct combustion is much more economical

;

and as all oils and fats are highly valuable for many
purposes besides illumination, they cannot compete with

gas coal as a source of gas. Nevertheless the New York
Gas Light Company manufactured oil-gas exclusively from
1824 till 1828, and sold their product at $10 per 1000 feet.

The distillation of suint from wool washing, and of re-

covered spent soap, are examples of. the application of

oleaginous substances for gas-making.

Resin-Gas.—In its treatment and results resin, as a
source of gas, is very similar to oil. It yields a pure gas

of great illuminating power, and for twenty years (1828—48)
it was supplied in New York at $7 per 1000 feet. Previous

to the civil war of 1861-65 it was a good deal used on

the European continent.

Wood-Gas.—The original experiments of Lebon, it will

be remembered, were made with wood-gas, but he failed to

obtain from his product an illuminating power that wonld
compare with that of coal-gas. Lebon'a failure was in later

years shown to arise from distilling at a temperature which
gave off chiefly carbonic acid with non-luminous carbonic

oxide and light carburetted hydrogen, leaving in the retort

a tar which the application of a higher heat would have
resolved into highly luminiferous gases and vapours.

Pettenkofer, who pointed out the fact, devised a system of

wood gas making in which the products of the low-heat
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distillatiou were Tolatilized by passing through a range of

red-hot pipes ; but now it is found that ordinary retorts,

properly heated and fed with small charges, answer perfectly

well for the operation. Wood-gas, owing to its high specific

gravity and the proportion of carbonic oxide it contains,

must be burned at considerable pressure, in specially con-

structed burners with a large orifice. It is largely used in

Germany, Switzerland, and Russia, where wood is more

easily obtained than coal. It was used at Philadelphia gas-

worlcs in 185G, where it was affirmed to be cheaper and of

greater luminosity than coal-gas.

Peal-Gas is evolved under circumstances the same as

oncur in connexion with the wood-gas manufacture, but the

amount of moisture contained in peat is a serious obstacle

to its successful use in this as in most other directions.

Earnest and persistent efforts have been made to use peat

as a source of gas, but these have met but little commercial

success. To a limited extent it is used in various German
factories which happen to be situated in the immediate

neighbourhood of extensive peat deposits;

Carburetted Gas.— Under this head may be embraced all

the methods for impregnating gaseous bodies with vapours

iof fluid or solid hydrocarbons. The objects aimed at in

the carburetting processes are—(1) to increase the illuminat-

ing power of ordinary coal-gas
; (2) to render non-luminous

combustible gases, such as water-gas, luminiferous ; and

(3) 80 to load non-combustible gases with hydrocarbon

vapour as to make the combination at once luminiferous and
a supporter of combustion. The plans which have been

proposed, and the patents which have been secured for

processes of carburetting, coming under one or other of

these heads, have been almost endless ; and while the

greater part of them have failed to obtain commercial suc-

cess, they are sufficient to indicate that there is still a pos-

sibility of doing much to increase the effect and cheapen

the cost of production of gas. Further, although for ex-

tensive use none of the gas-making plans can conapete with

coal-gas manufacture, some of them are of much value for

private establishments, country houses, factories, and similar

places, where connexion with coal-gas works cannot be

obtained.

The carburetting of common coal-gas with the vapour of

benzol obtained by the distillation of gas-tar was originally

suggested by Lowe as early as 1832, and subsequently by
the late Charles Mansfield, who showed that by passing gas

over sponge saturated wtth benzol a very great addition

was made to the illuminating power; and he introduced an

apparatus by which common gas could thus be benzolized

at a point very near the burner. The facts, however, that

benzol is a highly inflammable liquid, that the benzolized

gas varied in richness owing to the gas taking up much
more benzol when the carburetter was newly charged than

it did afterwards, and consequently that it often produced a

smoky flame, and that sulphur compounds accumulated in the

carburetter, as well as the trouble connected with charging

the apparatus,- all combined to prevent the extensive intro-

duction of the process. In later times the value of benzol

for aniline manufacture and other purposes would have been

a serious bar to its use. Mr Bowditch introduced the use

of a heavier hydrocarbon—a mixture of naphthalin with

cymol—which he called carbolin, and which possesses the

advantage of giving off no inflammable vapour at ordinary

tempewtures, and is, moreover, a substance for which no

commercial demand exists. The carburetting appliauce had
to be placed in immediate proximity to the burners, and
either heated by them direct, or by a small subsidiary jet,

as the vapour of naphthalin solidifies on a very small fall of

temperature and chokes np pipes. Carburetting by means
of a solid block of naphthalin introduced into a gas-tight

box, and partly volatilized by a strip of copper passing from

the burner flame into the box, has recently been proposed,
and is now being carried into effect with every prospect

of great increase of illuminating power, and consequent
economy, by the A.lbo-Carbon Light Company.

The efforts to introduce carburetted water-gas have been
numerous and persistent ; and the sanguine statements
of the various inventors have led to the loss of much
capital through experiments undertaken on a great scale

which have always resulted unfavourably. The whole of

the proposed processes depended on the decomposition of

water by passing it over highly-heated surfaces in pre-

sence of glowing charcoal, whereby free hydrogen, carbonic

oxide, and carbonic acid gases are produced, the carbonic

acid being eliminated by a subsequent process of purifi-

cation. The combustible gas so obtained was in earlier

experiments charged with luminiferous hydrocarbons by
being passed into a retort in which coal, resin, or oil

was being distilled, as in Selligue's and other processes;

or, as in White's hydrocarbon process, both steam and coal

were treated together in a special form of retort. Since

the introduction of American petroleum, however, most

methods of carburetting water-gas have been by impregnat-

ing it with the vapour of gasolin, the highly volatile

portion of petroleum which comes over first in its distilla-

tion for the preparation of "kerosene" lamp oil. Water-gas

has been proposed, not only as an illuminating, agent, but

at least as much as a source of heat; but the heat expended

in the decomposition of water is much greater than can in

practice be given out by the resulting gases.

Several of the processes introduced for rendering ordinary

atmospheric air at once combustible and luminiferous, by

saturating it with the vapour of gasolin, have been so satis-

factory that this air-gas is now largely used both in America

and Europe for lighting mansions, churches, factories, and

small rural districts. The general principle of the air-

machines will be understood from the following description

of the "sun auto-pneumatic" apparatus (Hearson's patent),

which is in extensive use throughout Great Britain.

Hearson's machine iS cylindrical in form (Eg. 23), and is

F;o. 23.—Sun Aato-Pneumatic Apparatus.

surmounted by two turrets. Internally the cylinder is

divided into two compartments by a transverse portion, one

being occupied by a rotary blower, an apparatus similar in

construction to the drum of a water-meter, and the other

by an elevator or dipper wheel, the function of which is to

raise gasolin into the blower chamber, where the gasolin

must be maintained at a constant level. The blower and
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the elevator mechanism are set in operation by being

mounted on a spindle which passes through and outside

the cylinder, and is turned either by a weight attached

to a length of steel wire or, where convenient, by hydraulic

power. The turrets contain (1) a gas-holder which sup-

plies gas while the machine is being wound up, should any
light be then burning, and (2) a governor to regulate the

pressure of the issuing gas. The apparatus works only

when gas is being burned, and moves in proportion to the

demand on it up to its limit of production. There is

therefore no necessity for storing, as indeed would be im-

practicable with this form of carburetted gas. The function

of the blower is not only, by its revolution, to press forward

the gas into the supply pipes, but also to carburet the air

by exposing continually renewed thin films of the liquids

to its influence oi the moist metallic surfaces. The revcilu-

tion of the blovrer, moreover, maintains an unceasing

Agitation in the ga:olin, vaporizes the liquid in an equal

and uniform manner, and keeps the entire volume at

the same temperature throughout. The quantity of

gasolin operated on being comparatively large, the tempera-

ture of the liquid decreases only slowly, and is in ordmary
conditions suflSciently recouped from the external air to

keep it in good working order throughout any length of

time.

M. Tessie da Motay, who fur many years advocated a

modified system of limelight, latterly abandoned that

system in favour of a form of carburetted gas. His system

necessitates two sets of pipes and a special form of burner,

—

one pipe supplying ordmary coal-gas or highly carburetted

hydrogen, and the other leading in a supply of oxygen,

whereby a powerful, steady, white light is maintmued at

the burner, Philipps of Cologne has also utilized oxygen

in a comparatively pure state for burning in a lamp with

a wick a mixture of heavy hydrocarbons, which in common
air would burn with a very smoky flame.

Other sources of gas, such as tar, and even faecal matters,

have been proposed ; and many modified forms of gaseous

illumination have been brought forward which, even to

name here, would occupy space out of proportion to their

importance.

The Fctthle of Coal-Gas.

The processes involved in the preparation, distribution,

and consumption of coal-gas still remain essentially the

same as when the system was first elaborated ; but in aU

details of the industry numerous improvements have been

introduced, resulting in marked economy and efficiency of

the system. In the meantime new applications of import-

ance have been found for coal-gas in connexion with heating

and cooking, and aa a motive power in gas-engines.

Further, collateral industries have been superadded to the

gas manufacture, which in themselves are of such value

and importance that, were the distillation of coal as a source

of artificial light to cease, it would certainly -continue to be

practised as a source of the raw materials of the coal-tar

colours, and of carbolic acid, &c. Were coal-gas to cease

to be made primarily and principally for artificial illumina-

tion, and to become more a heating and cooking agent, or

were it to fall into the position of being a mere collateral

product of the manufacture of tar, it is certain that the

manufacturing processes would be very materially modified.

Costly cannel-gas, with its high illuminating poWer, is no
better suited for a gas engine than common gas ; and for

heating purposes a much greater yield of gas might be
obtained, which, in burning, would evolve more heat than
is sought in making illuminating gas. But as matters now
stand, the fact that illumination, heat, motive power, and
dye-stnfifs are all obtained by means of the manufacture as

at present conducted is a consideration of mnch wfeigtt in

dealing with rival systems of artificial lighting.

Throughout the whole experience of gas manufacture the
efforts of inventors have been directed, not only to improve
the manufacture of coal-gas, but also to supersede its ordi-

nary processes, and to supplant it by gas yielded by other

raw matenals or by new systems of illumination. The
persistent efi'orts which have been made to improve coal-gas,

and the success which many of the p!ans exhibit in their

experimental Etage, warrant the conclusion that the pro-

cesses and results of the manufacture are still susceptibla

of much improvement. When it b considered how exceed-

ingly small is the total proportion of iUuminants in coal-gas

to the bulk of the materials dealt with, it is not difficult to
imagine tlfet modifications of processes may be devised

whereby a great increase of lighting efi'ect might be practi-

cally available, and at the same time a greater percentage

of the total heat-giving power of the coal secured for

domestic and manufacturing purposes. Notwithstanding
the confessed imperfections of the system of coal gas-mak-

ing,—the evil odours which attach to the works, the

yet more oflfensive exhalations given off from streets

through which the main-pipes are led, the^ destructive

accidents which occasionally occur from gas explosions,

and the heat and sulphurous fumes evolved during
its combustion,—not one of the numerous substitutes

which have been proposed has been able to stand in

competition against it tu any large town or city where
coal is a marketable commodity. As against the system of

electric lighting, which is now being brought into competi-

tion with it, the ultimate fate of gas may be different It

may be regarded as already demonstrated that for busy
thoroughfares—almost, it may be said, for open-air lighting

generally—and for large halls and enclosed spaces, electric

lighting will, in the near future, supersede gas. The
advantages of the electric light for such positions in bril-

liancy, penetration, and purity are so manifest that its use

must ultimately prevail, irrespective of the question of com-
parative cost, and of the fact that municipalities and wealthy

corporations have an enormous pecuniary stake in gas-

property. That the electric light \vill be equally available

for domestic illumination is, however, not yet so certain

;

and until it is demonstrated that a current may be sub^

divided practically without limit, that the supply can adapt

itself to the demand with the same ease that the pressure

of gas is regulated, and that the lights can be raised and
lowered equally with gas-lights— till these and other con-

ditions are satisfied, the disuse of gas-lighting is still oat

of sight. Should these conditions, however, be satisfied,

there can be little doubt that gas-lighting will enter on a.

period of severe competition and struggle for existence

;

and in the end the material which at one time was

regarded as a most troublesome and annoying waste

—

the gas-tar—will, in all probability, exercise a decisiva

influence on the continuance of the gas manufacture.
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GASCOIGNE, Georgk {c 1535-1577). one of the great

pioneers of Elizabethan poetry, was born about 1535—as is

i)elieved, in Westmoreland. He was the son and heir of Sir

JohnGascoigna, He studied at Cambridge, and wasadmitted
to Gray's Inn in 1555. His youth was unsteady, and his

father disinherited him In 1565 he had written his tragi-

comedy of Thi Glass of Government, not printed until 1576.
In 1566 his first published verses were prefixed to a book
called The French Littleton, and he brought out on the statue

of Gray's Inn two very remarkable dramas, Supposes,

the earliest existing English play in prose, and Jocasta, the
first attempt to naturalize the Greek tragedy. Of the
latter only the secoud, ,third, and fourth acts were from
his hand. Soon after this he married. In 1572 there

was published A Hundred sundry Flowers hound up in one
tmall Fo;i/, a pirated collection of Gascoigne's lyrics, he
having started in March of that year to serve as a volunteer

under the Prince of Orange. He was wrecked on the coast

of Holland and nearly lost his life, but obtained u captain's

commission, and acquired considerable military reputation.

An intrigue, however, with ^lady in the Hague, nearly cost

him his life. He regained his position, and fought well at

the siege of Middleburg, but was captured under the walls

of Leyden, and sent back to England after an imprisonment
of four months. In 1575 he issued an authoritative edition

of his poems under the name of Posies. In the summer of

the same year he devised a poetical entertainment for Queen
Elizabeth, then visiting Kenilworth ; this series of masques
was printed in 1576 as The Princely Pleasures. Later on
in 1675 he greeted the queen at Woodstock with his Tale

of Hemetes, and presented her on next New Year's day with
the MS. of the same poem, which ia now in the British

Museum. He completed in 1576 his two most important
works, The Complaint of Philomene, and The Steel Glass,

the first of which had occupied him since 1562 ; they were
printed in a single volume. Later on in the same year he
published A delicate Diet for dainty-mouthed Drunkards.
He fell into a decline and died at Stamford on the 7th of

October 1577. We are indebted for many particulars of

his life to a rare poem published in the same year by
George Whetstone, and entitled A Remembrance of the Well-

employed Life and Godly End of George Gascoigne, Esquire,

In his poem of The Steel Glass, in blank verse, Gascoigne

introduced the ItaUan style of satire into our literature.

He vpas a great innovator in point of metrical art, and he
prefixed to the work in question a prose essay on poetry,

which contains some very valuable suggestions. His great

claim to remembrance was well summed up in the next

generation by Thomas Nash, who remarked in his preface

to Greene's Men-aphon, that " Master Gascoigne is not to

be abridged of his deserved esteem, who first beat the path

to that perfection which our best poets aspired to since his

departure, whereto he did ascend by comparing the Italian

with the English." The works of Gascoigne were collected

in 1587, and partly republished in 1810 and 1821. The
beab modern edition of the principal poems is that edited,

with full bibliographical notes, by E. Arber in 1868.

GASCOIGNE, SiB Wiluam, was chief-justice of

England in the reign of Henry IV. Both history and
tradition testify to the fact that he was one of the great

lawyers who in times of doubt and danger have asserted

the principle that the head of the state is sybject to law,

and that the traditional practice of public officers, or the

expressed voice of the nation in parliament, and not the

will of the monarch or any part of_ the legislature, must

guide the tribunals of the country. The judge was a

descendant of an ancient Yorkshire family. The date of

his birth is uncertain, but it appears from the Year Books

that ha practised as an advocate in the reigns of Edward
IIL and Eichard IL On the banishment of Henry of

I Lancaster, Gascoigne was appointed one of his attorneys,
and soon after Henry's accession to the throne was made

,

chief-justice of the Court of King's Bench. After the
;
suppression of the rising in the north in 1405, Henry

' 'eagerly pressed thejudge to pronounce sentence upon Scrope,
the archbishop of York, and the earl marshal Thomas
Mowbray, who had been implicated in the revolt. The
judge absolutely refused to do so, asserting the ri§lit of the
prisoners to be tried by their peers. Although both were
afterwards executed, the chief-justice had no part in the
transaction. The often told tale of his committing the
Prince of Wales to prison has of course been doubted by
modern critics, out it is both picturesque and characteristic.
"Thejudge had directed the punishment of one of the prince's
riotous companions, and the prince who was present and
enraged at the sentence struck or grossly insulted tha
judge. Gascoigne immediately committed him to prison,
using firm and forcible language, which brought him to
a more reasonable mood, and secured his voluntary obedi-
ence to the sentence. The king is said to have approved
of the act, but there appears to be good ground for the
supposition that Gascoigne was removed from his post or
resigned soon after the accession of Henry V. He died in

1419, and was buried in the parish church of Harewood in

Yorkshire. Some biographies of the judge have stated that

he died in 1412, but this is clearly disproved by Foss in

his Lives of the Judges ; and although it ia clear that
Gfascoigne did not hold office long under Henry V., it is not

absolutely impossible that the scene in the fifth act of the
second part of Shakespeare's Henry IV. has some historical

basis, and that the judge's resignation was voluntary.

GASCONY, an old province in the S.W. of France,

nearly identical with the Novempopulania or Aquiiama
Tertia of the Eomans. Its original boundaries cannot be

stated with perfect accuracy, but it included what are now
the departments of Landes, Gers, and Hautes-Pyr^n^es, and
parts of those of Haute-Garonne and Ariege. Its capital

was AucL About the middle of the 6th century there was
an incursion into this region of Vascojis or Vasques from

Spain, but whether of a hostile kind or not is uncertain ;

but as the original inhabitants, in common with those of

the rest of Aquitaine were also Vasques, it is probable that

the province owes its name Gascony less to this new
incursion than to the fact that its inhabitants continued

so long to maintain their independence. In 602 they

sufi'ered defeat from the Franks and were compelled to pay

tribute, but they continued to be governed by their own
hereditary dukes, and gradually extended the limits of their

dominions to the Garonne. The province was overrun by

Charlemagne but never completely subdued, and in 872 it

formally renounced the authority of the French kings; but

through the £xtinction of the male line of hereditary dukes

of Gascony in 1054 it came into the possession of the

dukes of Guienne (or Aquitaine), with which province its

history was from that time identified (see Aquitaota and

Guiexne).
GASKELL, Elizabeth Cleghoen (1810-1865), one of

the most distinguished of England's women-novelists, was

born at Cheyne Row, Chelsea, September 29, 1810. She

was the second child of William Stevenson, of whom an

account is given in the Annual Biography and Obituary

for 1830. Mr Stevenson, who began life as classical tutor

in the Manchester Academy, and preached also at Doblane,

near that town, afterwards relinquished his ministry and

became a farmer in East Lothian ; and later, on the failure

of his farming enterprises, he kept a boarding-house for

students in Dnimmond Street, Edinburgh, where he also

became editor of the Scots Magazine, and contributed

largely to the Edinburgh Fevieio. At the time of his

daughter's birth Mr Stevenson had been appointed Keeper
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of the Records to the Treasury, and was living in Chelsea,

still a diligent contributor, to various periodicals of the day.

Mrs Stevenson, Mrs Gaskell's mother, was a Miss Holland,
of Si^ndlebridge in Cheshire, an aunt of the late Sir Henry
Holland. She- died at the birth of her daughter, who was
in a manner adopted, when she was only a month old, by
ker mother's sister, Mrs Lumb This lady had married a
wealthy Yorkshire gentleman, but a few months after her

marriage, and before the birth of her child, discovered that

her husband was insane, and fled' from liim to her old home
in the little market town of Knutsford, in Cheshire. Mrs
Lumb's own daughter having died, she transferred all her

affection to the little Elizabeth, between whom and her

there existed through life the strongest bond of affection.

During Elizabeth's childhood at Knutsford she was visited

now and then by her sailor-brother ; but while she was still

a girl he went to India, where he somewhat mysteriously,

and without any apparent motive, disappeared, and all

further trace of him was lost She was afterwards sent for

about two years to a school kept by a Miss Byerley at

Stratford-on-Avon, and on leaving school went for a time

to live with her father, who had married again. Under his

guidance she continued lier studies, reading with him in

Jdstory and literature, and working, chiefly by herself, at

Latin, Italian, and French, in all of which she was in later

life proficient. Having tenderly nursed her father in his

last illness, she returned to her aunt at his death in 1829 ;

and, with the exception of one or two visits to Newcastle,

London, and Edinburgh, she continued to live at Knutsford
till her marriage. She had at this time a reputation for

great beauty ; and even in later life her exquisitely-shaped

soft eyes retained their light, and her smile its wonderful

sweetness. Her marriage to the Rev. William Gaskell,

M.A., of Cross Street Chapel, Manchester, took place

August 30, 1832, at Knutsford church ; and during the

earlier years of her married life Mrs Gaskell lived very

quietly in Manchester, surrounded by a few intimate and
cultured friends, and devoting all her time and abilities to

the cares of a necessarily frugal household. Among these

friendships, that with Miss Catherine Winkworth and her

sisters was perhaps the longest and most cherished. From
the first, although she never visited the poor as a member
of any organized society, she sought by all means in her

power to relieve the misery which, in a town like

Manchester, sie was constantly witnessing. She gave the

most devoted help and tender sympathy to such cases of

individual distress as came under her notice. She assisted

Mr Travers Madge in his missionr.ry work amongst the

poor, and was the friend and helper of Thomas Wright, the

prison ^ihilanthropist. She also made several individual

friendships among poor people, and knew personally one or

two types of the Ciiartist working-mar;. She was specially

interested in the young working-women of Manchester, and
for some years held a weekly evening class at her own house

for talking with them and teaching them. Of Mrs Gaskell's

seven children, two were still-bom, and another, her only

son, born between the third and fourth of her four living

daughters, died at the age of ten months. The death of

this baby is said to have been the cause of Mrs Gaskell's

beginning to write, when she was urged by her husband to

do so, in order to turn her thoughts from her own grief.

She began- by writing a short paper called " An Account of

Clopton Hall," for William Howitt's Visits to Remarl-able

Places. This was followed by one or two short stories, such
as the " Sexton's Hero," for the People's Jourrial ; and then

ehe wrote Mary Barton, a Tale of Manchester Life. On
its completion, she sent it to one publisher in London who
rejected it unread, and then to Mfessrs Chapman and Hall,

who, after keeping the manuscript for a year without
acknowledgment, wrote to her accepting the novel for

publication, and ofifering the authoress ^100 for the copy-

right. The appearance of Mary Barton in 1848 caused

great excitement in Manchester, and a strong partisanship

was felt for and against its anonymous author. After its

publication Mrs GaskeU paid several visits in London,

where she made many friends, among whom we may men-

tion Dickens, Forster, Mrs Jameson, Lord Houghton, Mrs
Stowe, Ruskin, and Florence Kightingale. Her friendship

with Charlotte Bronte also dates from about this time,

when the t\^o authoresses met at the house of Sir James
and Lady Kay Shuttleworth, near Bowness, in Westmore-

land, and Mrs Gaskell received her first impressions of the

shy " little lady in a black sQk gown," who afterwards be-

came personally her dear friend,—although, from a literary

point of view, they could hardly help being rivals,—and
the story of whose life, when it was ended, Mrs Gaskell

was destined to write with such consummate care and tender

appreciation. But Mary Barton was to prove only the

first of a series of scarcely less popular publications, which

appeared either independently or in periodicals such as

Household Words. It was followed in 1850 by The Moor-
land Cottage. .Cranford and Ruth appeared in 1853

;

North and South, in 1855 ; .The Life of Charlotte Bronte, in

1857 ; Round the Sofa, in 1859; Right at Last, in 1860;
Sylvia's Lovers, in 1863 ; and Cousin Phillis and Wives atid

Daughters, in 1865.

During these years—years of increasing worldly pro-

sperity and literary distinction—Mrs Gaskell often went
abroad, chiefly to Paris and Rome, but once for a long visit

to Heidelberg, and once also to Brussels, to collect infor-

mation about Charlotte Bronte's school-days. In Paris her

genius was warmly appreciated ; and, while she was a guest

among them, Guizot, Montale'mbert, and Odillon Barrot vied

in doing her honour. Of her visits in England some of the

pleasantest were to Oxford, where she counted among her

friends Mr Jowett and Mr Stanley (dean of Westminster).

At other times, when she was busy writing one of her

novels, she would leave home with one or two of her

children, and carry her manuscript to some quiet country

place, where she could write undisturbed. When she was
at home, although she was enthusiastically interested in the

political questions of the day, and her warm, impulsive

nature made her ready at any time to give personal help

and sympathy where it seemed to be needed, Mrs Gaskell

refrained from taking active part in public movements or

social reforms, if we except, indeed, the great sewing-school

movement in Manchester at the time of the cotton famine

in 1862. Her life was thoroughly literary and domestic.

She read much : Goldsmith, Pope, Cowper, and Scott were
the favourite authors of her girlhood ; in later life she

admired Ruskin and Macaulay extremely, and delighted in

many old French memoirs of the time of Madame de S6vign^,

whose life she often planned to write. It is remembered
of her that one day, when she was reading George Eliot's

first and anonymous story Amos Barton, she looked up and
said, " I prophesy that the writer of this will be a great

writer some day." The prospect of the awful cotton famine

in Manchester in 1862 set Mrs Gaskell anxiously thinking

what could be done to relieve the coming distress, and she

decided, " without any suggestions from others, on a plan

of giving relief and employment together to the women
mill-hands, which was an exact prototype of the great

system of relief afterwards publicly adopted, namely, the

Sewing-schools." When these were formed, Mrs Gaskell

"merged her private scheme in the public one, and worked

most laboriously in the sewing-school nearest her home."

This was bub three years before her death. Still busy

writing her novel Wives and Daughters, she was staying

with her children at Holybourne, Alton, in Hampshire,

a house which she had just purchased as a surprise and
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gift tc her bnsband. when slie died suddenly of Heart
disease, about 5 o'clock on Sunday evening, November
12, 1865. Her remains were carried to the churchyard
of the Old Presbyterian Meeting-house at Knutsford,
where her childhood and girlhood had been spent, and
which she had left as a bride, three-and- thirty years before.

A memorial tablet in memory of Mrs Gaskell was erected
by her husband's congregation, in Cross Street Chapel,
Manchester—a tribute not only to her genius, and the
spirit in which it waa exercised, but to the " tenderness
and fidelity" of the wife and mother who had lived long
amongst them.

With this knowledge of the facts of Mrs Gaskell's life, it

is not difficult to trace the sources of her inspirations.

Some of her shorter tales, it is true, seem to have been
suggested merely by her readings ; and, carefully as she
coUected their materials, these are the least satisfactory of

her writings. But by far the most of what she wrote was
founded on observation and experience. Mrs Gaskell has
reproduced, with slight variations, in her novel North and
South, tbc incident in her father's youth, when he and
his friend and fellow-student, the Rev. George Wicke of

Monton, believing it wrong to be " hired teachers of re-

ligion," resigned their ministries and sought a livelihood

otherwise. Tlie beautiful story in " Mary Barton" of the
two working-men who brought the baby from London to

Manchester is a version of an anecdote about Mrs Gaskell's

own infancy, of her being taken to Knutsford, after her
mother's death, by a friend who chanced to be travelling

that way. The little county town of " Cranford"— with
its population of widows and maiden ladies, and its horror

of the masculine portion of society—is Knutsford, so long
Mrs Gaskell's home. In Cranford every character, if not

every incident, is real ; and. the pathetic little story of

Poor Peter can have been suggested only by the disap^

pearance of that sailor brother who used to visit Mrs
Gaskell in her girlhood, and whose mysterious loss also

must have interested her always afterwards in " disappear-

ances "—the title of one of her papers in Household Words.
Pleasant months spent at Morecambe Bay and Silver-

dale initiated her in the mysteries of rural and.farm life.

Her visits to France were the origin of her tales of the
Huguenots and the French refugees at the time of the
Revolution. The Edinburgh of her girlhood appears in one
or two of her stories, briefly but vividly sketched. Her
schooldays at Stratford-on-Avon ere remembered in Lois the

Witch ; and, if only in a little story like the visit to

Heppenheim, we can trace her excursions from Heidelberg
along the broad, white Bergstrasse. But it is most of all

in Mary Barton, a story of the trials and sorrows of the

poor in Manchester, whom she had had so many oppor-

tunities of observing, that Mrs Gaskell gave her personal

knowledge and experience to the world. Her severest

critic, Mr W. R Greg, admits Mrs Gaskell's knowledge of

her subject, but objects to the impression left by the novel

on the mind of the reader as inaccurate and harmful,
" Were Mary Barton," he says, '' to be only read by Man-
chester men and master manufacturers, it could scarcely

fail to be serviceable, because they might profit by its

suggestions, and would at once detect its exaggerations

and mistakes ;" but on the general public he fears its

effect will be "mischievous in the extreme." One
doubts whether a calm solution of a great economic diffi-

culty, such as that which Mrs Gaskell treats of, could

ever be given in a novel; and certainly the warm-hearted,

impulsive authoress of Mary Barton had no such aim
in view. It is probable that she wrote without any
distinct economic theories. Earnest, benevolent intentions

she no doubt had, but she was far more of an artist than
a (efonner. Had it not been so, Mary Barton would not

rank so high in the literature of fiction as it does. It
is no work of occasion, the chief interest of which departs
when the occasion itself is over. It is a thoroughly artistic
production, and for power of treatment and intense interest
of plot has seldom been surpassed. It is as the authoress of
Mary Barton that Mrs Gaskell will be remembered. Of
her other works, Ruth-^a. singularly inferior to its predeces-
sor

; but North and .South, which takes the side of the
master manufacturers, as Mary Barton did that of the men,
has been scarcely less popular with the public. Perhaps
the two best of Mrs Gaskell's productions, each in its

own way, are the exquisitely humorous Cranford and
Cousin, Phillis, which has been fitly called an idyll in prose.

Wires and Daughters, even in its uncompleted state, is

artistically almost faultless, and full of a quiet restful

beauty entirely its own. George Sand was a great admirer
of this novel, and Mrs Gaskell's family still cherish a saying
of hers about it :

—" It is a book," she once said to Lord
Houghton, " that might be put into the hands of an inno-

cent girl, while at the same time it would rivet the attention

of the most blase man of the world." Her one work which
is not a novel—her Life of Charlotte Bronte—it is difficult

to praise too highly, either as a biography proper, or as

a narrative written with the consummate skill of the

novelist Some people, indeed, have thought that Mrs
Gaskell transgressed the bonndB of the biographer in pub-
lishing 60 many details of Miss Bronte's domestic and
private life ; but the case- was a peculiar one. The char-

acter of Charlotte Bronte's writings made it advisable that

her reader, in order properly to understand her, should be
admitted to some of the hitherto hidden facts of her short,

sad life. Mrs Gaskell, knowing and esteeming Charlotte

Bronte in the character of friend, daughter, and wife, hoped
in some degree to justify to the world the morbid, unhealthy

tone which pervaded her genius ; and surely, if any hand
was to draw the curtain, none could have done it more
tenderly than that of her friend. (f. m.)

GASSENDI, Pierre (1592-1655), one of the most
eminent French philosophers, was born of poor but respect-

able parentage at Champtercier, near Digne, in Provence,

on the 22d January 1592. At a very early age he gave

indications of remarkable mental powers, and at the instance

of his uncle, the cur6 of his native village, he was sent to

the college at Digne. He made rapid progress in his

studies, showing particular aptitude for languages and
mathematics, and it is said that at the age of sixteen he was
invited to lecture on rhetoric at the college. He cannot have

retained this post for any length of time, for soon afterwards

he entered the university of Aix, to study philosophy under

Fesaye. In 1612 he was called to the college of Digne to

lecture on theology; Four years later he received the

degree of doctor of theology at Avignon, and in 1617 he

took orders as a priest. In the same year he was called to

the chair of philosophy at Aix, and seems gradually to have

withdrawn from theological study and teaching.

At Aix he lectured principally on the Aristotelian philo-

sophy, conforming as far as possible to the orthodox

methods. At the same time, however, he prosecuted his

favourite studies, physics and astronomy, and by the dis-

coveries of Galileo, Kepler, and others became more and

mora dissatisfied with the Peripatetic system. It was.

Indeed, the very period of violent revolt against the autho-

rity of Aristotle, and Gassendi shared to the full the

practical and empirical tendencies of the age. He, too,

began to draw up in form his objections to the Aristotelian

philosophy, but did not at first venture to publish them.

The portion shown to his friends Peiresc and Gautier,

however, was so vehemently approved by them that in

1624, after he had left Aix for a canonry at Grenoble, lie

printed the first part of his Exerciiationes paradoxicce
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aaversus Aristoteleos. A fragment of tbe second book was

published later (1659), but the remaining five, requisite to

complete the work, were never composed, Gassendi appar-

ently thinking that after the Disciissiones Feripateticce of

Patricius little field was left for his labours.

The Exercitationes on the whole seem to have excited

more attention than they deserved. They contain little

or nothing beyond what had been already advanced

ai^ainst Aristotle by the more vigorous of the Humanists, by

Valla and Vives, by Ramus and Bruno. The first book

expounds clearly, and with much vigour, the evil effects of

the blind acceptance of the Aristotelian dicta on physical

and philosophical study ; but, as is the case with so many
of the anti-Aristotelian works of this period, the objections

do not touch the true Aristotelian system, and in many
instances show the usual ignorance of Aristotle's own
writings. The second book, which contains the review of

Aristotle's dialectic or logic, is throughout Ramist in tone

and method.

After a short visit to Paris in 1628, Gassendi travelled

for some years in Flanders and Holland with his friend

Luillier. During this time he wrote, at the instance of

Mersenne, his examination of the mystical philosophy of

Robert Fludd {Epistolica dissertatio in qua prcecipua prin-

cipia philosophice Ro. Fluddi detegimtur, 1631), an essay on

parhelia {Epistolade Parheliis), and some valuable observa-

tions on the transit of Mercury which had been foretold by
Kepler. He returned to France in 1631, and two years

later received the appointment of provost of the cathedral

church at Digne. Some years were then spent m travelling

through Provence with the duke of Angouleme, governor of

the department. The only literary work of this period is

the Life of Feiresc, which has been frequently reprinted,

and was translated into English. In 1642 he was again

engaged by Mersenne in controversy, on this occasion

against the celebrated Descartes. His objections to the

fundamental propositions of Descartes were published in

1642 ; they appear as the fifth in the series contained in

the works of Descartes. In these objections Gasseudi's

already great tendency towards the empirical school of

speculation appears more pronounced than iu' any of his

other writings. In 1645 he was invited by the archbishop

of Lyons, brother of Cardiual Richelieu, to the chair of

mathematics in the College Royal at Paris. He accepted

this post, and lectured for many years with great success.

In addition to some controversial writings on physical

questions, there appeared during this period the first of the

works by which he is best known in the history of philo-

sophy. 'He evidently found himself more in harmony with

Epicurus than with any other philosopher of antiquity, and
had collected much information regarding the Epicurean
system. In 1647 Luillier persuaded him to publish some
of his works, which took the form of the treatbe Be Vita,

Moribus, et Doctrina Epicuri libri octo. The work was well

received, and two years later appeared his commentary on
the tenth book of Diogenes Laertius {De Vita, Moribus, et

Placitis Epicuri, seu Aiiimadversiones in X. librum Diog.
Laer.). In the same year the more important Syntagma
philosophiw Epicuri was published.

In 1648 Gassendi had been compelled from ill-health to

give up his lectures at the College Royal. He travelled for

some time in the south of France, spending nearly two
years at Toulon, the climate of which suited him. In 1653
he returned to Paris and resumed his literary work, pub-
lishing in that year his well-known and popular lives of

Copernicus and Tycho Brahe. The disease from which he
sufi'ered, lung complaint, had, however, established a firm
hold on him. His strength gradually failed, and he died
at Paris on the 24th October 1655, in the sixty-third year
of his age.

His collected works, of which the most Importanl b
the Syntagma Philosop/dcum {Opera, i. and ii.), were
published in 1655 by Montmort (6 vols, fol., Lyons).
Another edition, also in 6 folio volumes, was published by
Averanius in 1727. These volumes sufiiciently attest the

wide extent of his reading and the versatility of his powers.

The first two are occupied entirely with his Syntagma
PhUosophicum ; the third contains his critical writings on
Epicurus, Aristotle, Descartes, Fludd, and Lord Herbert,

with some occasional pieces on certain problems of physics

;

the fourth, his Instiiuiio Astronomica, and his Commentarii
de Rebus Cdeslibus ; the fifth, his commentary on the tenth

book of Diogenes Laertius, the biographies of Epicurus,

Peiresc, Tycho Brahe, Copernicus, Peurbach, and Regio-
ffiontanus, with some tracts on the value of ancient money,
on the Roman calendar, and on the theory of music, to all

which is appended a large and prolix piece entitled Notitia

Ecclesice Diniensis; the sixth volume contains his corre-

spondence. The Lives, especially those of Copernicus, Tycho,
and Peiresc, have been justly admired. That of Peiresc has

been repeatedly printed ; it has also been translated into

English. Gassendi was one of the first after the revival of

letters who treated the literature of philosophy in a lively

way. His writings of this kind, though too laudatory and
somewhat difi'use, have great merit ; fhey abound in those

anecdotal details, natural yet not obvious reflexions, and
vivacious turns of thought, which made Gibbon style him,
with some extravagance certainly, though it was true enough
up to Gassendi's time—" le meilleur philosophe des littera-

teurs, et le meilleur litterateur des philosophes."

Gassendi will always retain an honourable place in the

history of physical science. He certainly added little

original to the stock of human knowledge, but the clearness

of his exposition and the manner in which he, like his

greater contemporary, Bacoirjirged the necessity and utility

of experimental research, were of inestimable service to the

cause of science. To what extent any place can be assigned

him in the history of philosophy is more doubtful His
anti-Aristotelian writing has been already noticed. Tho
objections to Descartes—one of which at least, through

Descartes's statement of it, has become famous—have no
speculative value, and in general are the outcome of the

crudest empiricism. His labours on Epicurus have a certain

historical value, but the inherent want of consistency in the

philosophical system raised on Epicureanism is such as to

deprive it of all genuine worth. Along with strong expres-

sions of empiricism (nihil in intellectu quod nan priits fuerii

in sensu) we find him holding doctrines absolutely irrecon-

cilable with empiricism in any form. For while he mbin-

tains constantly his favourite maxim " that there is nothing

in the Intellect which has not been in the senses," and

while he contends that the imaginative faculty, "phan-

tasia," is the counterpart of sense, that, as it has to do with

material images, it is itself, like sense, material, and essen-

tially the same both in men and brutes, he at the same

time admits that the intellect, which he affirms to be im-

material and immortal—the most characteristic distinction

of humanity—attains notions and truths of which no effort

of sensation or imagination can give us the slightest ap-

prehension (Op., ii. 383). He instances the capacity of

forming " general notions ;" the very conception of uni-

versality itself (ib., 384), to which he says brutes, who

partake as truly as men in the faculty called " phantasia,"

never attain ; the notion of God, whom he says we may
imagine to be corporeal, but understand to be incorporeal

;

and lastly, the reflex action by which the mind makes its

own phenomena and operations the objects of attention.

The Syntagma PhUosophicum, in fact, ia one of the

eclectic systems which unite, or rather place in juxtaposi-

tion, irreconcilable dogmas from various schools of thought
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It is divided, according to the usual fashion of the Epicure-

ans, into logic (which, with Gassendi as with Epicurus, is

truly canonic), physics, and ethics. The logic, wliich con-

tains at least one praiseworthy portion, a sketch of the

history of the science, is divided into theory of right appre-

hension {bene imaginari), theory of right judgment (Jiene

projxmere), theory of right inference [bene colligerc), theory

of fight method (bene ordinare). The first part contains the

specially empirical positions which Gasxendi afterwards

neglects or leaves out of account. The senses, the sole

source of knowledge, are supposed to yield us immediately

cognition of individual things; phantasy (which Gassendi

takes to be material in nature) reproduces these ideas;

understanding compares these ideas, which are particular,

and frames general ideas. Nevertheless, he at the same
time admits that the senses yield knowledge—not of

things—but of qualities only, and holds that we arrive at

the idea of thing or substance by induction. He holds that

the true method of research is the analytic, rising from
lower to higher notions

;
yet he sees clearly, und admits,

that inductive reasoning, as conceived by Bacon, rests on a

general proposition not itself proved by induction. He
ought to hold, and in disputing with Descartes he did

apparently hold, that the evidence of the senses is the only

convincing evidence
;

yet he maintains, and from his

special mathematical training it was natural he should

maintain, that the evidence of reason is absolutely satis-

factory. The whole doctrine of judgment, syllogism, and
method is a mixture of Aristotelian and Ramist notions.

In the second part of the Syntagma, the physics, there

is more that deserves attention ; but here, too, appears in

the most glaring manner the inner contradiction between

Gas30udi*S"fundamental principles. While approving of the

Epicurean physics, he rejects altogether the Epicurean

negation of God and particular providence. He states the

various proofs for the existence of an immaterial, infinite,

supreme Being, asserts that this Being is the author of the

visible universe, and strongly defends the doctrine of the

foreknowledge and particular providence of God. At the

same time he holds, in opposition to Epicureanism, the

doctrine of an immaterial, rational soul, endowed with im-

mortality and capable of free determination. It is alto-

gether impossible to assent to the supposition of Lange
{Gesch. des Materialismns, 3d ed., i. 233), that all this

portion of Gassendi's system contains nothing of his own
<jpinions, but is solely introduced from motives of self-

defence. The positive exposition of atomism has much
that is attractive, but the hypothesis of the color vitalis, a

iipecies of anima mundi which is introduced as physical

oxplanation of physical phenomena, does hot seem to throw
much light on the special problems which it is invoked to

solve. Nor is his theory of the weight essential to atoms
lis being due to an inner force impelling them to motion
in any way reconcilable with his general doctrine of me-
chanical causes.

In the third part, the ethics, over and above the discussion

on freedom, which on the whole is indefinite, there is little

beyond a milder statement of the Epicurean moral code.

The final end of life is happiness, and happiness is harmony
of soul and body, tranquillitas animi et indolentia corporis.

Probably, Gassendi thinks, perfect happiness is not attain-

able in this life, but it may be in the life to come.
The Syntagma is thus an essentially unsystematic work,

and clearly exhibits the main characteristics of Gassendi's
genius. He was critical rather than constructive, widely
read and trained thoroughly both in languages and in

science, but deficient in speculative power and original force.

Even in the department of natural science he shows the
fittmo inability steadfastly to retain principles and to work
^rom them ; he wavers between the systems of Brahe and

Copernicus. Tliat his revival of Epicureanism had an im-
portant influence on the geieral thinking of the 17th
century may be admitted ; that it has any real importance
in the history of philosophy cannot be granted.

Gassendi's life is given by Sorbitre iu the first collected edition
of the works, by Bugerel, Yic de Gassendi, 1737 (2d cd., 1770), nnd
by Damiron, Memoire stir Gassendi, 1839. An nbiklgiiient of liis

philosophy was given by his friend, the celebrated travelU'V, Bernier
(Ahrigidc la rhilosophic dc Gassendi, &voh., 1678 ; 2ded., 7to1s.,
1684). The most complete surveys of his work seem to be those
of Buhle .{Geschichtc dcr ncucrn I'liilosopMc, iii., 1, 87-222),
and U.amiron {Mimnircs pour servir d Vllistoirc da rhilosophie
au ll'ne Siecle.) See also Kitter, Geschichtc dcr rhilosoj'liie, x.
543-571; Feuerbach, Gcsch. d. ncu. Phil, von Bacon Us Spinoza,
127-150. (R. AD.)

GASTEIN, a beautiful and picturesque valley in the
Austrian duchy of Salzburg, celebrated for its mineral
springs. It is a side valley of the uppet Salzach valley,

aud is about 25 miles long and IJ miles broad. It has an
elevation of between 3000 and 3500 feet. Behind it, to

the south, tower the mountains Malnltz or Nassfeld-Tauern,

7820 feet high, and the Ankogel, 10,700 feet high, and
from the right and left of these mountains two smaller

ranges run northwards forming its two side walls. The river

Ache traverses the valley, and near Wildbad-Gastein forms

two magnificent waterfalls, the upper, the Kesselfall, 200
feet, and the lower, the Barenfall, 280 feet in height ; and
near these falls another called the Schleierfall, 250 feet high,

is formed by the stream which drains the Pockhart-See. The
principal villages are Bockstein, Hof-Gastein, and Wildbad-

Gastein, and the population of the whole valley is about

3800. Hof-Gastein, with a population of about 1000,

possesses gold and silver mines which in the 16th century

yielded 1180 R) of gold aud 9500 lb of silver annually.

They are now, however, much neglected and many of the

old mines are covered by glaciers. The village contains a

military hospital, and in the open platz there is a bust of

the emperor Francis I. who, in 1828, caused a conduit of

upwards of 5 miles long to be constructed for the purpose

of conveying the mineral waters thither from Wildbad.

W^ildbad, the principal watering-place, is visited by upwards

of 3000 persons annually, and among its visitors is the pre-

sent emperor of Germany. The thermal springs, which were

known as early as the 7th century, issue from the granite

mountains, and have a temperature of 117° Fahr. They

are made use of in cases of nervous affections, general

debility, and skin diseases ; but the reason of their efficacy

is somewhat mysterious, as chemical nnalj'sis discovers

only a slight difference in the ingredients from those of

ordinary spring water. The village is formed chiefly of

wooden houses rising above one another in terraces. A
number of stone houses have, however, been built of late

;

and there are several fine villas, one of which was con-

structed by the archduke John of Austria, and has a

botanical garden.

The baths of Gastein first came into fame through a snccessful

visit paid to them by Duke Frederick of Austria in 1436. The

valley from the 11th century belonged to the dukes of Peilstem, and

on the extinction of their line in 1219 it came into possession of

Bavaria, wlience it passed iu 1297 b;^^ purchase to Salzburg. A
convention was held at WildbaJ-Gastem in Aurast 1865, between

the emperor Francis Joseph of Austria and King William of Prussia,

at which an arrangement was signed in reference to thb relations of

Austria aud Prussia to Schles\yig-Hol3teiu and Lauenburg (sea

T^he p^ri'ncipal books on Gasfefn are Keissacher, Dcr Kurort mid-

bad-Gaslein, 1865 ; Bunzel, Bad-Gastein, 1872 ;
Hbnigsberg, Gastcin,

1873 ; and A Month at Gastein, London, -n.d.

GATAKER, Thomas (1574-1654), a learned English

divine, was born in London. in 1574, and educated at

St John's College, Cambridge. From 1601 to_ 1611

he held the appointment of preacher to the society of

Lincoln's Inn, which he resigned on obtaining the rectory

of Rotherhithe. In 1642 he was chosen a member of the
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Assembly of Divines at Westminster. Tlie parts of the

Assembly's annotations upon the Bible which were executed

by' him are those on Isaiah, Jeremiah, and the Lamenta-

tions. At Westminster he disapproved of the introduction

of the Covenant, and declared himself in favour of Episco-

pacy. He was also one of the forty seven Loudon clergymen

who disapproved of the trial of Charles L He died in 1 654.

His principal works, besides some volumes of sermons, are

—On the Nature and Use of Lots, 1616, a curious treatise

which gave rise to much controversy ; Disserlatio de Stylo

Novi Testamenti, 1648; Cinniis, sive Adversaria Miscel-

lanea, in quibus Sacrce Scripturce primo, deinde aliorum

Scriptorum, locis (Uiquam multis lux redditur, 1651, to

which was afterwards subjoined Adversaria Posthuma ; and

his edition of Marcus Anionimis, which, according to

Hallam, is the "earliest edition of any classical writer pub-

lished in England with original annotations," and for the

period at which it was written possesses remarkable merit.

The best edition of his works is that published at Utrecht

in 1668.

GATCHINA, a town of Russia, in the government of St

Petersburg and duitrict of Tsarskoselo, 29 miles W. of St

Petersburg, in 59° 34' N. lat. and 30° 6' E. long. It is

situated in a flat, well-wooded> and partly marshy district,

and on the south side of the town are two lakes, distin-

guished as the White and the Black. Among its more im-

portant builings are the imperial palace, which was founded

in 1770 by Princg Orloff, and executed according to the

plans of the Italian architect Rinaldi, the four Greek

churches, the Protestant church, a foundling asylum, a

military orphanage founded in 1803 by Maria Feodorina,

a school for horticulture, a public hospital for 15Q0 patients,

founded by Paul I., an asylum for the families of twenty

blind men, and another for fifty poor peasants. In one of

the Greek churches are preserved several relics originally

brought from Rhodes to Malta by the grand-master Lille

Adam ; and the so-called priory is shown where the knights

of Malta assembled under'the mas'.ership of the emperor

Paul I. Gatchina is a junction on the railway between St

Petersburg and Warsaw, but its trade is of no great

development. Among the few industrial establishments

is a porcelain factory. The inhabitants in 1860 num-
bered 9184, of whom 2255 were members of the National

Church, 1431 Protestants, 182 Catholics, and 50 Jews.

By 1867 the total had sunk to 8337 ; but according to

the St Petersburg Calendar for 1878 it has again risen to

8890.

GATES, Horatio (1728-1806), an American general,

was born at Maldon in Essex, England, in 1728. He
entered the English army at an early age, r ad soon obtained

considerable promotion. He was severely wounded while

accompanying General Braddock in his unfortunate expedi-

tion against the French settlements on the Ohio in 1755,

and he took part in the expedition against ilartinico in

January 1762. After the peace of 1763 he purchased an

estate in Virginia, where he resided till the commencement
of the revolutionary war in 1775, when he was named
by congress adjutant-general. In 1776 he was appointed

to command the army on Lake Champlain ; but, his conduct

tliere not having been approved of, he was superseded in 'the

following spring; yet in August he was sent to oppose

General Burgoyne, whom he totally defeated on the 16th

of October, and compelled to surrender his whole army,

—

an achievement which was, however, largely due to the

previous manoeuvres of Schuyler, whom Gates superseded.

After obtaining the chief command in the southern districts,

Gates was totally defeated at Camden, in South Carolina,

by Lord Comwallis, on the 16th of August 1780. On this

account he was superseded by General Greene; but an

investigation into his conduct terminated in acquitting him

fully and honourably of all blame, on the ground that his

defeat had been unavoidable in the disorganized state <rf

the army under his command. After this he again retired

to his Virginian estate, whence he removed to New York
in 1800. On his arrival he was immediately admitted to

the freedom of the city, and then^elected a member of the

State legislature. Before his departure from Virginia he
granted emancipation to his slaves, accompanying their

manumission with a provision for those who needed assist-

ance. He died on the 10th of April 1806.

GATESHEAD, a municipal and parliamentary borough
and market-town of England, county of Durham, is situated

on the right bank of the Tyne, opposite Newcastle, of which
it practically forms a part, being united vrith it by three

bridges. The town consists .of two principal and nearly

parallel streets, from which others diverge in various direc-

tions. A great fire which occurred in 1854 was taken ad-

vantage of for the carrying out of improvements in the old

part of the town, and it is now much less crowded than for-

merly. In the suburbs there are a considerable number of

fine mansions. The parish church, recently restored, is an
ancient cruciform edifice surmounted by a lofty tower; and
several of the other churches and chapels are handsome
buildings. The

,
Wesleyan and Primitive Methodists, the

Congregationalists, Baptists, Presbyterians, and Roman
Catholics are all represented. The town possesses a fine

cemetery, a well laid out public park, a new town-hall, a
grammar school, a hospital (St Edmund's) for fifteen in-

digent persons, a reformatory, a mechanics' institute, and

a dispensary. There are large iron works (including

foundries and factories for engines, boilers, chains, and
cables), shipbuilding yards, glass manufactories, chemical,

soap, and candle works, brick and tile works, breweries and
tanneries. The town also contains the principal depot of

the North-Eastern Railway, *ith large stores and loco-

motive works. Extensive coal mines exist in the vicinity;

and at Gateshead Fell are large quarries for grindstones,

which are much esteemed and are exported to all parts of

the world.

The large numter of Eoman relics found at Gateshead would
seem to indicate that it was originally an outwork of the Eonian
station at Newcastle. The name is mentioned as early as 1080,

and in 1164 the bishop of Durham granted to its burgessos ec^ual

privileges with those of Newcastle. On the dissolution of the see

of Durham in 1552, an Act was passed for uniting the town to thf

borough of Newcastle, but on the restoration of the rights of the

bishopric it was again placed under that jurisdiction, being governed,

from 1317 to 1695, with the exception of that short intermission,

by a bailiff nominated by the bishop. From 1695 to 1826, when
it became a municipal borough, it was governed by two stewards,

elected by the inhabitants. Gateshead returns one member to

parliament. The population of the municipal borough, which in

1861 was 33,587, was 48,627 in 1871.

•GATH, one of the five chief cities of the Phib'stinea

Its site appears to have been known in the 4th century, but

the name is now lost. Eusebius (in the Onomasticon)

places it near the road from EleutheropolLs (Beit Jibrin) to

Diospolis (Ludd) about 6 Roman miles from the former.

The Roman road between these two towns is still traceable,

and its milestones remain in places. East of the road at

the required distance rises a white cliff, almost isolated, 300

feet high, and full of caves. On the top is the little mud
village of Telles-Safi (" the shining mound "), and round it

are the mounds which mark the site of the crusading castle

of Blanchegarde (Alba Custodia), built in 1144. Tell-

es-SS,fi was known by its present name as far back as the

12th century, but it appears probable that the strong site

here existing represents the ancient GatL The cliflf stands

on the south bank of the valley of Elah, and Gath appears

to have been near this valley (1 Sam. xvii. 2, 52). The

nameQath, meaning a " winepress," designates several otbec

places in Palestine.
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GATTY, Mrs Alfred (1809-1873), dangliter of tUe
Kev. Dr Scott, chaiilain to Lord JS'elson, was born at
Bnrnbam, Essex, in 1809. In 1839 Margaret Scott was
married to the Kev. Alfred Gatty, D.D., vicar of Ecclesfield

near Sheffield, sub-dean of York cathedral, and the author
of various works both secular and religious. In 1842 she
|)ublished in association with her husband a life of her
father, the Rev Dr Scott ; but her first independent work
was The Fairy Godmother and other Tales, whicb appeared
in 1851. This was followed in 1855 by the first of five

volumes of Parables from Nature, the last being published
in 1871. It is under the nam de plume of Aunt Judy, as

a pleasant and instructive writer for children, that Mrs
Gatty is most widely known. Previous to commencing
Aunt Judt/s Magazine in May 1866, she had brought out
Aunt Judy's Tales and Aunt Judy's Letters; and among the

other children's books which she subsequently published,

were Aunt Judy's Song Bookfor Children and Tlie Mother's

Look of Poetry. Besides other excellences her children's

books are specially characterized by wholesomeness of

sentiment and cheerful humour. Her miscellaneous writ-

ings include, in addition to several volumes cf tales. The
Old Folks from Home, an account of a holiday ramble iu

Ireland; The Travels and Adventures of Dr Wolff the

Missionary, in which she was assisted by her husband

;

British Sea Weeds ; 'Waifs and Strays of Natural History;

A Book of Emblems ; and The Book of Sun-Dials. She
died October 3, 1873;

GAUDEN, JoH.\ (1605-1662), the reputed author of

tlie Eikon Basilike, was born in 1605 at Mayfieldin Essex,

of which parish his father was vicar. He was educated at

Bury St Edmunds, and afterwards at St John's College,

Cambridge. He obtained about 1G30 the vicarage of

Chippenham in Cambridgeshire, and the rectory of Bright-

well in Berkshire. At the breaking out of the civil war he
was domestic chaplain to Robert Rich, secnnd earl of

Warwick, one of the parliamentary leaders, and, being

selected to preach before the House of Commons in 1640,
was presented with a silver tankard for liis discourse. In

1641 he was appointed by the parliament to the deanery
of Bocking, in Essex. He became master of the Temple
in 1659, in succession to Dr Ralph Brownrigg, bishop

of Exeter, and after the Restoration in November 1660
was appointed to the same diocese. Between 1642,

the date of his first printed work, and 1660 he published

some thirteen or more books, of which number, however,

only one appeared prior to the execution of the king. Soon
after his appointment to the see of Exeter, he privately laid

claim to the authorship of the Eikon Basilike, a work com-
monly attributed at the time to Charles I. This claim

Gauden put forth in a correspondence with the Lord
Chancellor Hyde, earl of Clarendon, and the earl of Bristol,

from 21st December 1660 to 31st March 1662. The letters

of Gauden among them have been published in Dr Mat/s
Review in 1782, and again in the Appendix to voL iii. of

the Clarendon Papers. In the year 1693 a Mr Arthur

North of London, who had married a sister of Dr Gauden's

daughter-in-law, published a series of letters which he had
found among his sister-in-law's papers, and which added
materially to the strength of the bishop's claim. They
consisted of the other side of the correspondence referred to

above, viz., a letter from Secretary Sir Edward Nicholas to

Gauden in January 1660-1, two from the bishop to Chancellor

Hyde in December 1661 and the duke of York in January

1661-2, and one from Hyde to the bishop in March 1661-2.

These letters, however, have been regarded with consider-

able suspicion by late writers on the subject, and have even

been pronounced to be forgeries by some, who have pointed

oat that the two letters written by Gauden himself to

.Clarenioa and the daks of York were found ia the bishop's

house, not among the papers of the persons to whom they
were directed. The letter also from Clarendon to Gauden,
though written nine months after his obtaining his earldom,
is signed Edward Hyde, a blundering anachronism which
points to the unskilful hand of a forger. The whole ques-
tion of the claims of Charles L and Dr Gauden was dis-
cussed at great length and with considerable ability and
ingenuity from 1824 to 1829 by Dr Christopher Words-
worth, master of Trinity College, Cambridge, on behalf of
the king, and the Rev. H. J. Todd on the side of Dr Gauden.
Fresh evidence, however, has lately turned up in the shape
of letters and papers of Charles IL and his ministerB,
written soon after the execution of the king, which go far
to invalidate if not entirely destroy the claim of Dr Gauden,
and prove that those persons to whom he most confidently
appealed in support of his pretensions were the strongest
upholders of the king's authorship at the time immediately
subsequent to the appearance of the work. In 1662, on
the death of Brian Dnppa, bishop of Winchester, Dr
Gauden applied to be translated from Exeter to that see,

but his claims were set aside in favour of George Morley,
bishop of Worcester, and the vacancy thus created was fiDed

by the bishop of Exeter. He only lived four months after

this last promotion, and dying on 20th September 1662,
was buried in Worcester Cathedral. His will is preserved
in the Prerogative Ofiice of Canterbury.

He left a widow, the daughter of Sir William Russell of

Chippenham, who after her husband's death wrote a letter

to her son John on the subject of the king's book, and
enclosed in it a narrative of the whole claim. This wa.i

published with the correspondence mentioned above by Mr
North in 1693. She also erected a monument to the

bishop's memory in Worcester Cathedral, representing hira

with the Eikon Basilike in his hand.

GAUDICHAUDBEAUPRfi, Chaeles (1789-1854), a

French botanist, was born at Angouleme, September i,

1789. He studied pharmacy first in the shop of a brother-

in-law at Cognac, and then under Professor Robiquet at

Paris, where from Desfontaines and L. C. Richard ha

acquired a knowledge of botany. In April 1810 he waa
appointed dispenser in the military marine, and from July

1811 to the end of 1814 he served ai, Antwerp. In

September 1817 he joined the corvette "Uranie," as phar-

maceutical botanist to the circumpolar expedition com-

manded by De Freycinet (see vol ix p. 777). The wreck

of the vessel' on the Falkland Isles, at the close of the year

1819, deprived him of more than half the botanical collec-

tions he had made in various parts of the world. In

1830-33 he visited Chili, Peru, and Brazil, and in 1836-

37 he acted as botanist to "La Bonite" during its circum-

navigation of the globe. His theory accounting for the

growth of plants by the supposed coalescence of elementary

"phytons" involved him, during the latter years of his life,

in much controversy with his fellow-botanists, more espe-

cially M. de Mirbel. H« died January 16, 1854.

Besides his Botanique du Voyage auiour du Mmde, exicutt

pendant les ^nTi^e* '1836-1837, 4 vols, fol., with plates, which

included several previous works, Gaudichaud-Beanpre wrote
" Lettres sur I'Organographie et la ^hysfologie," Arch, dt

Botanique, ii., 1833 ;
" Eecherches generales stir I'Organographie,"

&o. (prize essay, 1835), Mim. de VAcadimie des Sciences,^ t viii.,

and kiudred treatises, besides memoirs on the potato-blight, the

multiplication of bulbous plants, the increase in diameter of dicoty-

ledoDOUs vegetables, and other subjects ; and Rifutation de tmtei

les Ohjections contre Us nouveaiix Brincipes Bhysiologique, 1852.

See Biographie Universdlc, t. xvi., 1856.

GAUERMANN, Friedeich (1807-1862), an Austrian

painter, son of the landscape painter Jacob Gauermana

(1773-1843), was born at Wiesenbach near Guteiistein, in

Lower Austria, 20th September 1 807. It was the intention

of his father that he should devote himself to agriculture,

but the esamvle of an elder brother, who, however, .diod
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early, fostered his inclination towards art, and though he

Lad enjoyed no special instruction his first attempts at

copying nature were so successful that his father was
persuaded to permit him to choose a piofession which

seemed so much to accord with his natural bent. Under
his father's direction he began studies in landscape, and he

also diligently copied the works of the chief masters in

animal painting which were contained ia the academy and
court library of Vienna. In the summer he made art tours

in the districts of Styria, Tyrol, and Salzburg. Two animal

pieces which he exhibited at the Vienna Exhibition of 1824
were regarded as remarkable productions for his years, and
led to his receiving commissions in 1825 and 1826 from
Prince Metternich and Caraman, the French ambassador.

His reputation was greatly increased by his picture The
Storm, exhibited in 1829, and from that time his works
were much sought after and obtained correspondingly high

prices. His Field Labourer was regarded by many as the

most noteworthy picture in the Vienna exhibition of 1S64,

and his numerous animal pieces have entitled him to a place

in the first rank of painters of that class of subjects. The
peculiarity of his pictures is the representation of human
and animal figures in connexion with appropriate landscapes

and in characteristic situations so jis to manifest nature as

a living whole, and he particularly excels in depicting the

free life of animals in wild mountain scenery. Along with

great mastery of the technicalities of his art, his works

exhibit patient and keen observation, free and correct hand-

ling of details, and bold and clear colouring. He died at

Vienna, 7th July 1862. Many of his pictures have been

engraved, and after his death a selection of fifty-three of his

•works was "prepared for this purpose by the Austrian Kunst-

verein (Art Union).

GAUGE, in the mechanical arts, is the name applied

to' a great variety of instruments, of which tlie object

may be broadly stated to be the affording of in-

creased facilities' for comparing any two dimensions or

distances. Wherever it is necessary for this to be done

with a degree of accuracy unattainable by such means as

the ordinary measuring rule affords, or for the same

dimensions to be frequently measured with a maximum
of speed and certainty, there will the hand-craftsman at

once avail himself of some form of gauge. At the present

day a due appreciation of the value of gauges is of growing

importance to the mechanician, since they enable him greatly

to improve the " fit " of the several portions of his machinery,

whUst at the same time the labour expended in fitting is

materially reduced. Indeed the system of making all

similar parts *' to gauge," so that in any number of machines

they are interchangeable, is now effecting more than any

other single cause for the improvement and cheapen-

ing of mechanical substitutes for manual labour.

The gauges which come within the province of this

article differ in two main particulars, according as they

refer the measurements which can be made by them to

some definite and established standard of length, or take

cognizance only of an arbitrary or haphazard one. The

obvious advantage of being able to record, and at any time

again obtain with certainty, the thickness of a plate of metal,

or any other gauged dimension, would have led one to sup-

pose that for all except mere temporary purposes the gauges

used would invariably be of the first kind—Standard

Gauges, as we shall distinguish them. But the fact is un-

happily far otherwise, at least as regards the important

manufactures of sheetmetal and wire (which cannot be easily

measured without some form of gauge), the result being that

the thickness and diameters of these are expressed by vari-

ous complicated and irregular scries of numbers and letters,

which have no reference either to each other or to any

standard system of measurement. Of these arbitrary

series the B.W.G. or Birmingham Wire Gauge may be-

taken as the type. The largest size of which it takes:

account is known as No. 0000, after which come 000, 00,
0, and then the numerals from 1 to 36, which last is the
smallest size. It is frequently used for gauging the thick-

ness of sheet metal as well as for wire, in spite of the ex-
istence of the Birmingham Plate Gauge, which has an
equally arbitrary series of its own, consisting of the same
numbers (from 1 to 36) used in the reverse manner, the
low numbers being the small sizes. Other arbitrary wire
gauges also tend to add to the general confusion, amongst
which may be mentioned the Lancashire Gauge, which takes
an alphabet and a half, in addition to the numerals up to 80,
for expressing the sizes of steel wire which are referred to
it, but which nevertheless does not apply to "music wire,"

or " needle-wire," or sundry other special kinds of wire,

which are favoured with separate gauges of their own.
Of late years careful comparisons have more than once been
independently made with a view to ascertaining the standard

value of these incongruous systems, but the discrepancies

in the results only prove what might have been predicted,

viz., that errors have crept in, and that those which profess

to be alike differ amongst themselves, whilst there exists

ncc satisfactory means of rectifying these errors. Their

gradual and entire abolition therefore seems to be the only

chance of real improvement, and it is earnestly to be
hoped that the Standard Gauge originally suggested by
Sir J. Whitworth, which is now largely employed, may soon

entirely supersede them. In this system the sizes are

directly referred to the English imperial standard of length,

each being expressed by the number of thousandth parts

of an inch which it contains. Thus No. 36 wire means
wire •036 of an inch in diameter. Under the old systems

this might have been either No. 20, No. 62. Na 3, or

Na 18.

Examples of some of the usual forms of gauges are given

below. For wire the simplest gauge consists of a steel plate

with a series of holes drilled through it, each hole being

numbered according to the series to which the gauge re-

fers. By means of the Notched Gauge (fig. 1) sheet metal

can be gauged by a similar mode of obtaining a more or

less accurate fit. Rough gauges on the same principle are

constantly employed also in workshop practice for compar-

ing together internal or external diameters, &c. ;' B.nd

they serve the purpose well enough so long as the object ia

a mere comparison, -without taking account of the amount

of any minute difference which may exist. When a measure-

ment of such differences is required, or direct reference

to a standard system, recourse must be had to some

form of gauge provided with means for enlarging them

sufficiently to be readily recognizable. Sliding or Calliper

Gauges, such as fig. 3, fulfil this requirement by having
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tie graduated scale affixed to one of their arms and a
vernier in connexion witli ttie other. A V-gauge, which,

instead of a series of notolies round its edge, has only one

long tapering notch, by the graduations of which the

diameter of any wire that will enter it can be read off, is

simple and tolerably efficient. So also is the kindred

arrangement (fig. 5), in which a wire or plate can be.

inserted between a fixed pin and the edge of a revolving

cam with graduated face. But perhaps on the whole the

best and handiest form is the Micrometer Gauge (fig. 2),

which, by means of a micrometer screw with a divided head,

measures to the one-thousandth part of aa inch, and in

careful hands can render visible even smaller fractions.

Gauges consisting of two armsjointed together like pincers

are also used in certain trades, minute diflferences in the

width of the jaws being magnified and rendered visible on
a graduated arc at the opposite ends of the arms.

For special purposes gauges of many other forms are

employed, some of which are of much greater delicacy, but
these cannot be described here. The only others which
remain to be mentioned are those of which the Plug and
Collar Gauges (fig. 4) are the type, sets of which are now
to be found in almost all mechanical workshops where the

value of standard dimensions is recognized. Each gives,

only the one external or internal dimension for which it is

made, but it gives that with the highest attainable accuracy,

80 that by careful!)" preserving a comparatively small num-
ber of these for relerence, and using them in conjunction

with measuring machines, the most minute differences can

be measured and noted in terms of the standard, so that

exact si^es can at any future time be again obtained with-

out appreciable error. (c. P. b. s.)

GAUHATI, a town in Kdmriip district, Assam, the chief

town of the province, situated on the left or south bank
of the Brahmaputra, lat 26° 11' 18" N., long. 91° 47' 26"

K Gauhdti, which is the most populous town in the

Brahmaputra valley, was the seat of the British administra-

tion of Assam up to 1874, when the headquarters were

removed to Shillong in the Kh4si hills, 67 miles distant,

with which it is connected by an excellent cart road.

GauhAta is an important centre of river trade, and the

largest seat of commerce in Assam. A regiment of native

infantry i^ permanently cantoned there. Two much fre-

quented places of Hinda pilgrimage are situated in the

immediate vicinity, the temple of KAmAkhyA on a hill 2

miles west of the town, and the rocky island of UmdnAnda
in the mid-channel of the Brahmaputra. Population

(1872), 11,492; municipal revenue, £2727.
GAUL, the name given by the Bomans to the country

lying between the Rhine and the Pyrenees. When the

Greeks first became acquainted with the south-west of

Europe they applied to the whole of it, in a somewhat vague

sense, the term Celtice (17 KcXtiktJ), calling its inhabitants

Celts (KcXtoi). Later we find Galatia (TakaTLo) and Gallia

(PaAAt'o), with the corresponding Galati (FaXarot) and Galli

(FoAAoi), used as nearly synonymous with the earlier name.

The shorter of these two forms the Romans adopted ; and
in the opening chapter of Caesar's well-known Commentaries,

we have our first definite account of the limits of the

country and its divisions, as then understood. According

to this authority, Gaul was in his day divided among three

peoples, more or less distiijct from one another, the Aquitani,

the Gauls, who called themselves Celts, and the Belgse.

The first of these extended from the Pyrenees to the

Qarumna (Garonne) ; the second from that river to the

Sequana (Seine) and its chief tributary the Matrona (Marne),

reaching eastward presumably as far as the Rhenus (Rhine)

;

and the third from this bounding line to the mouth of the

last-named river, thus bordering on the Germans. By im-

plication Csesar recognizes a fourth division, the Frovincia,

lying to the south in the basin of the Ehodanus (Rhone),
and stretching westwards as far as Tolosa (Toulouse) in
the basin of the Garonne—a portion of Gaul that had been
subdued and made a Roman province about fifty years
before Cffisar entered on his career of conquest there. By
far the greater part of the country was a plain watered
by numerous rivers, the chief of which have aheady been
mentioned, with the exception of its great central stream,
the Liger or Ligeris (Loire). Its principal mountain ranges
were Cebenna or Gebenna (Cevennes) in the south, aod
Jura, with its continuation Vosegus or Vogesns (Vosges), iu
the east. The tribes inhabiting Gaul in Caesar's time, and
belonging to one or other of the three races distinguished
by him, were numerous. Prominent among them, and
dwelling in the division occupied by the Celts, were the
Helvetii, the Sequani, and the A\dm, in the basins of tlie

Rhodauus and its tributary the Arar (Sa6ne),'who, he says,

were reckoned the three most powerful nations in all Gaul

;

the Arverni in the mountains of Cebenna ; the Senones and
Carnutes in the basin of the Liger; the Veneti and other

Armorican tribes between the mouths of the Liger and
Sequana, The Nervii, Bellovaci, Suessiones, Remi, Morini,

Menapii, and Aduatici were Belgic tribes ; the Tarbelli

and others were Aquitani ; while the Allobroges inhabited

the north of the rrovincio, having .been conquered in

121 B.C.

The ethnological relations of Ciesar's three great Gallic

races have given rise to much discussion. Greek writers,

who, in consequence of the planting of the colony of

Massilia (Marseilles) on its southern coast at so early a

period as 600 B.C., had gained some knowledge of Gaul

before the Romans, speak of its inhabitants as Ligurians

;

and it is certain that a people of this name occupied

at one time the coast-line of Europe from the western

slopes of the maritime Alps to the Rhone. By many
these Ligurians are regarded as haying once spread them-

selves .over a much wider area, peopling extensive tracts

of Europe as well as Northern Africa. Subsequently,

another race, coming probably across the Pyrenees from

Spain, subdued south-western Gaul and ruled as far north

as the Garonne—the Basques of the two slopes of these

mountains remaining to our own day their lineal represen-

tatives. Later still, but at a date which history does not

venture to fix, one of those great waves of population that

are believed to have roUed in succession from east to west

brought into northern and central Gaul, it may be at an

interval of centuries, the two great branches of the Celtic

race, the Gadhelic or Gaelic and the Cymric—the one re-

presented in Britain by the Irish and Scottish Highlanders,

the other by the Welsh. Reading Ca3sar's brief statements

by the light thus afforded, ethnologists now generally hold

that his Aquitani were Iberians, largely intermingled with

intrusive Gauls ; that his Gauls belonged to the Gaelic

division of the Celtic race, and his Belgae to the Cymric

(both of them, however, being affected by the presence of

races whose territory they had overrun, and the latter by

the addition of a German element derived from their prox-

imity to the Rhine); and that the natives of the Frovincia

were Ligurians, with so large an intermixture of Celts as to

make the" latter the dominant race. Neither the Greek

colony of Massilia, nor those colonies sent out by it, can be

supposed to have seriously affected the Gaulish nation from

the point of view we are now discussing. It was in a

different manner, as a civilizing agency, that they made

their presence felt.
, , . „ v

Such, it would appear, was Gaul ethnologicaUy when

made a part of the Roman empire by Julius Caesar shortly

before the commencement of the Christian era; and, as has

often been remarked, such in the main it is stilL Some

recent scientifio inquirers find grounds, liowever, for con-
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eluding tliat the opinion, so prevalent not only in England
but in France itself, that the physical and mental character-

istics of the modern Frenchman are chiefly derived from the

ancient Gauls, is only in part well founded. The Gauls,

they say, like the Romans after them, were strong enough
to impose their language on a race or races they had sub-

jugated ; but in tlie attempt to absorb them they themselves

have suffered and continue to. suffer so much that the day
may yet come when the older race will all but regain ics

superiority. Slowly but surely, according to the researches

of M. Roget, Barou de Belloguet, the blue-eyed, fair-haired,

long-headed Celt has for many generations been giving place

throughout France, in a direction proceeding from south to

north, to a more ancient, dark-eyed, black-haired, round-
headed man—a similar phenomenon being also noticeable

among the Germans.
Northern Ttalj', in consequence of an intrusion of Gauls

at some early date, received from the Romans the name of

Gallia Cisalpina or Citerior, to distinguish it from Gaul
proper, called also Gallia Transalpina or Ulterior. After-

wards when the Roman element gained the upper hand,
Togata was sometimes substituted for Cisalpina ; while in

contradistinction, Gallia Braccata was applied to the Pro-

vincia from the b7rtcc(S or trousers worn by the natives, and
Gallia Comata to the rest of the country, from the inhabi-

tants wearing their hair long. The Gaulish emigrations

into Spain on the one hand, and into Britain on the other,

scarcely come under the present article ; still less can we
refer here to the inroads of that restless race into various

parts of eastern Europe and western Asia. But it may
be remarked in passing that so extensive were the con-

quests of the Gauls that, in the beginning of the third

century before our era, their empire, if much less com-
pact, was scarcely less extensive than that of Rome in her
palmiest day3.

For some time after the death of Caesar little attention

could be paid to Gaul by the ruling powers at Rome ; but
in 27 B.C. Augustus, now master of the Roman world, took
measures to Romanize it thoroughly. The old division into

four provinces was retained, and made subservient to ad-

ministrative purposes. The Proviucia, however, received

the name of Gallia Narbonnensis, from the Roman town
of Narbo (Narbonne) ; the boundaries of Aquitania were
extended to the Liger ; what remained of Ca2sar's Gauls
were constituted the province of Gallia Lugdunensis, so

named from its capital, the new settlement of Lugdunum
(Lyons) ; and the northern division was called Gallia Belgica.

This arrangement remained nearly unchanged till the 4th
century, when the four provinces were broken up into

seventeen, each with a capital and a number of other towns
of more or less importance, the names of which may be
found in the larger geographical and historical works
that treat of the period. While an integral part of the

Roman empire Gaul often plaj-ed no mean part in the con-

tests that took place for the imperial purple ; and it was
during one of these that Claudius Civilis, a Romanized
Gaul, made a gallant attempt to achieve the independence
of his country. His efforts, however, were not supported
by the mass of the people, and the movement was crushed
by Vespasian. Perhaps the most noteworthy event of those

centuries was the insurrection of the Bagaudse or peasant
banditti, in the reign of Diocletian. Ruined and driven
to despair by the exactions of the imperial treasury, men
scoured the country in marauding bands, plundering whole-
sale. Though the revolt was suppressed, the lesson it ought
to have taught Rome was unheeded, and thus the seeds of
future troubles remained in the soil. In the declining days
of the empire Gaul became a prey to the Visigoths in the
south, the Burgundians in the east, and the Franks in the
north-east. When order had arisen out of the confusion

that ensued, the country was found to have taken under a

new name a still more conspicuous place in the political

system of Europe.

What is known of the ancient religion of the Gauls will

be found under Druidism (vol. viL p. 477), and brief notices

of their institutions and customs, as well as some particulars

regarding the introduction of Christianity among them, are

given in the article France (vol. ix. p. 527).

See Dora Martin, La Religion des Gaulois, Paris, 1727, 2 vola.

4to ; Pelloutier, Hist, dcs CelUs, Paris, 1771, 2 vols. 4to ; IX
Schsepflinus, Vindicim CcUicce, Strasburg, 1754, 4to ; Amedes
Thierry, Hist, dcs Gaulois, Paris, 1S2S. 3 vols. 8vo ; Henri Martin,
Hist, de France, vol. i. , Paris, 8vo; Walckenaer, Geographic An-
cicnne historiquc ct comparie dcs Gaulcs Cisalpine et Transalpine,
Paris, 1839, 3 vols. 8vo ; Ukert, Geographic der Gricchen und
Homer, vol. ii., pt, ii., Weimar, 1S32 ; Holtzman, Kcllcn iind
Gcrmanen, Heidelberg, 1855, 8vo; Article "Gallia" (b.y G. LoDgl^
in Dr W. Smith's Dictionary of Greek and Roman Geography, voL
i., London, 1869, Svo ; Roget, Baron de Belloguet, Elhnoginit
Gauloise, Paris, 1868-1875, 4 vols. 8vo ; E. Desjardins, Geographic
historiquc et administrative dc la Gaule Romaine, Paris, 1877, 4

vols. 8to. (J. M'D.)

GAUNT, John of. See Lancaster, Duke of.

GAUR, or, more commonly, Gour, the name of a medi-
leval city in Bengal, of which the scattered relics cover a
large area in the district of Malda, commencing not for

south of the modem civil station of that name.
The name Gaur is a form of the ancient Gauda (meaning

the country " of sugar "), a term which was applied to a
large part of modern Bengal, and specifically to that part in

which these remains lie. We have the names of dynasties,

and partial lists of the kings of these dynasties, which bore

the title of Gcmreshara, lord of Gaur, or Gauda, before the

first Mahometan invasion. The last of these dynasties,

that of the Senas, or of the Vaidyas, superseded its pre

decessor, the dynasty of the Pdlas, about the middle of the

11th century. The most eminent of this dynasty, by name
Lakshmanasena, who flourished at the end of the century,

is alleged in inscriptions to have extended his conquests to

Kanauj (in the Doab), to Nepaul, and to the shores of

Orissa ; and this king is said by tradition to have founded

the royal city in Gauda which in later days reverted to a
form of this ancient name (Gaur), but which the founder

called after his own name Lakshmanavati, or as it sounded
in the popular speech Lakhnaod. The fifth from this king,

according to Lassen's (more or less imperfect) list, Laksh-

raaniya (c. 1160-1198), transferred the royal residence to

Navadvipa, hod. Nadiya (on the Hoogly river 70 miles

above Calcutta), possibly from apprehension of the rising

tide of the Mahometan power; but liere it overtook him.

Nadiya was taken about 1198-99 (the precise date is dis-

puted) by Mahommed BakhtiyAr Khilji, the general of the

slave king Kutbuddin Aibak of Delhi, who became esta-

blished as governor of Bengal, and fixed his capital at

Lakhnaoti. Here he and his captains are said to have
founded mosques, colleges, and monasteries. Lakhnaoti

continued for the most part to be the seat of the rulers who
governed Bengal and Behar, sometimes as confessed dele-

gates of the Delhi sovereigns, sometimes as practically

independent kings, during the next 140 years. From
about the year 1338, with the waning power of the Delhi

dynasties, the kingdom of Bengal acquired a substantive

independence which it retained for more than two centuries.

One of the earliest of the kings during this period, by name
Iliyds (Elias) ShAh, whose descendants reigned in Bengal

with brief interruptions for nearly 150 years, transferred

the seat of government to Pandua (c. 1350), a place about

16 miles N. by E. of Gaur, and to the neighbouring fortress

of EkdAla, a place often named in Mahometan notices of

the history of Bengal down to the ICth century. At
Pandua several kings in succession built mosques and

shrines, which still exhibit architecture of an importance
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•nnnpiral in Bengal proper. After some occasional oscilla-

tion the residence was again (c. 144G) transferred to Gaur,

by which name the city is generally know-n thenceforward,

that of Lakhnaoti disappearing from history. The 24th

and last of those whom history recognizes as independent

kings of Bengal was Mahmiid Shih (1533-4 to 1538-9). In

Lis time the city more than once changed hands, during the

struggles between the Afghan Sher ShAh and the (so-caUed)
*' Great Moghul" Humayun, son of BAber; and on one occa-

sion (1537-8), when Sher ShAh was operating against Gaur,

we first hear of the Portuguese in the inner waters of Bengal.

A. party of that nation, who had been sent with presents to

the court of Gaur, had been detained as prisoners by the

auspicious Mahmud. But in the straits arising during his

resistance t» Sher ShAh, the Frank prisoners were able to

render him good service.

Mahmud was followed by several Pathdn adventurers, who
temporarily lield the provinces of the delta with more or

les3 assertion of royal authority. One of these, Suleimdn
KirAnl (1564—5), abandoned Gaur for Tanda, a place some-

what nearer the Ganges. It is mentioned by Ralph Fitch,

the earliest of English travellers in India, who calls it

" Tanda iu the land of Gouren," standing a league from the

(Janges. Mu'nlm Khdn, Khdnkhandn, a general of Akbar's,

when reducing these provinces in 1575, was attracted by
the old site, and resolved to re-adopt it as the seat of local

go-'ernment, But a great pestilence (probably cholera)

broke out at Gaur, and swept away thousands, the general-

in-chief being himself among the victims. On his death

the deprived Pathin prince, Dddd, set up his standard

again. But he was defeated by the forces of Akbar in a

battle at Rajmahl, and taken prisoner. After him no other

assumed the style of king of Bengal. Tanda continued for

a short time to be the residence of the governors under the
" Great Moghuls," but this was transferred successively to

Eajmahl and Dacca, in repeated alternation, and finally to

Moorshedabad. Gaur cannot have been entirely deserted,

for the Nawab ShiijA-uddln, who governed Bengal 1725-

1739, built a new gate to the citadel. But in history Gaur
is no longer heard of, tiU its extensive remains attracted the

cariosity of the English,—the more readily as the northern

end of the site approaches within 4 miles of the important

factory that was known as EngUsh Bazar (among the

natives as Angrezdbdd), which is said to have been buQt of

bricks from the ruins, and which is now the nucleus of the

civil station of Malda.

The first specific notice of the city of Ganr, from actual

knowledge, is contained in • the Persian history called

Tdbaqdt-i-Nddri, which has been partially translated in

Elliot's History of India (ed. by Dowson), and is in course

of complete translation by Major H. G. Raverty. The
author, Minhdj-i-Sardj, visited Lakhnaoti in 1243, but the

only particular regarding the city that he mentions is

that. Ghiyds-uddln 'Iwaz, the fourth Mahometan ruler of

Lakhnaoti (who called himself sultan, and according to

this writer, struck coin in his own name), besides found-

ing mosques, &c., carried embanked roads across the low

country east and west of the city for a space of ten days'

journey. These works in part still exist. "Radiating

north, south, and east of the city, .... embankments are

to be traced running through the suburbs, and extending in

certain directions for 30 or 40 miles" (Ravenshaw, p. 3)

The extent of ground over which the remains of Gaur
are spread is astonishing ; and a large part of it wguld

appear to be still, as when described a century ago, covered

with dense wood or with- rank jungle of grass and reeds,

though in later years cultivation has somewhat extended

over the site. What may be called the site of Gaur proper

is a space of an oblong form, extending from north to south

7J miles, with a breadth varying from 1 i to 2 miles. This

3.0—7

area is washed on one of its long sides (the western) by a
stream called the Bhagirathi, which undoubtedly occupies
a former bed of the Ganges (not to be confounded with the
Bhagirathi further south, contributing to form the Hoogly
on which Calcutta stands). Roughly parallel to the eastern
side, but at a distance varying from 2 to 6 miles, runs the

f^\
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These great embankments have been originally faced

throughout with masonry, whilst the crest shows numerous

traces of edifices ; but the whole of the earthworks are now
overgrown with deuse jungle. The Ganges now flows at a

distance varying between 5 and 12 miles to the west of the

enclosed area of the city, but there seems to be no doubt

than in the earlier centuries of its occupation the great

ri^er washed its western wall, where now the Bhagirathi

flows.

On this side, near the southern end, stood the citadel or

joyal fortress, stretching for a mile along the river bank,

and marked out by the retnains of a huge rampart of

irregular trace, 180 feet wide at the base, and once faced

with masonry, with numerous circular bastions. Shapeless

masses of ruin fill the interior. The palace itself formed

a rectangular inner enclosure of 2100 feet by 750, girt by

a splendid brick wall, 18 feet thick at bottom, 8| feet

thick at top, and 42 feet in height. To the northward the

western embankment is prolonged far beyond_ the northern

limit of the city, and about 3 miles north of the latter

we encounter a vast line of earthwork stretching from the

prolongation just mentioned, in an irregular curve eastward

and then south-eastward to the vicinity of. the llahdnanda

river, in all for more than 6 miles. This also was probably

intended chiefly as, a defence against inundation of the

suburbs. A huge excrescence protruding from the line, and
overgrown with forest trees, encloses an area of nearly a

squaro mile, which tradition points out as the palace of one

of the Sena kings. StUl north of this, and extending to the

banks of the Kalindri river, some 3 miles further, are found
traces of ancient Hindu buildings.

Turning again to the southern extremity of Gaur, for 6
or 7 miles to the south of the city there seems to have ex-

tended, still under the protection of a western embankment,
a continuous chain of suburbs. In the northern portion, at

least, of these, "prostrate domes, mingled with carved lintels

and innumerable bricks, are seen lying in confusion on all

sides, and show how dense has been the population"

(Ravenshaw, p. 26). Thus from north to south, the whole

extent of ground bearing indications of urban occupancy is

hardly less than 20 miles. We may, however, feel confident

that, as in the case of Delhi, these traces comprehend a

space within which the royal city occupied various localities

in various ages. Traditions, collected by Dr Francis

Buchanan, placed the residence of the older Sena kings on

the sites at the extreme north near the Kalindri. The
southern part of the fortified area of Gaur, with the citadel

and palace, was evidently, as we shall see from the dates of

the buildings, the seat of the later kings who immediately

preceded the absorption of Bengal into the Moghul empire
in the last half of the 1 6th century. The exact side occu-

pied by Mahommed Bakhtiydr Khilji and his successors

does not seem to have been determined.

Throughout the interior length of Gaur run embanked
roads, whilst the whole area is thickly dotted with excavated

tauks of all sizes, up to the great Sdgar Dighi (or " Ocean
Tank"), a rectangular sheet of water measuring little short'

of a mile by half a mile. This vast work is probably to be
referred to the Hindu age. The former existence of six

ghauts of masonry can be traced on its banks, which are

densely wooded to the water's edge. Numerous excavated

channels also run in every direction, the earth from which
appears to have served to raise the inhabited surface. The
remaining buildings of importance are scattered at wide
intervals over the area, but the soil is throughout covered

with fragments of brick, &c., in a manner which leaves no
doubt of the former density of population. But Gaur has
repeatedly been a quarry of' building material. The old

Lakhnaoti was robbed to build the mediaeval capital of

Pandua, and tlie later Gaur probably to build Rajmahl,

whilst in more recent times their brick and stone were
transported as merchandise to Malda, Moorshedabad,
Hoogly, Rungpore, and even (as regards the more valuable
kinds of stone) to Calcutta. In the revenue returns of

Bengal, at the time of its transfer to the Company, there

was an entry of an annual levy of 8000 rupees, as " Gaur
brick royalty," from landholders in the neighbourhood of

Gaur who had the exclusive right of dismantling its remains.

The bricks of Gaur, Rennell says, are of extraordinary

solidity of texture and sharpness of edge. The facilities

which the site affords for water carriage during the rainy

season greatly aided this systematic spoliation. That no
Hindu buildings remain ffom the earlier cities is probably

to bo accounted for by this process of destruction.

We have quoted a Mahometan visitor to Gaur in the

middle of the 13th century. The nest such mention per-

haps occurs in the travels of the Venetian Nicolo Conti, who
somewhat early in the 14th century ascended the Ganges
15 days' voyage to a city of great size and wealth called

Cernove. On both banks of the stream were most charming

villas, and plantations, and gardens. The name looks like

Shahr-i-nao, which weknow from coins to have been the

name of a royal city of Bengal about 1380-85, and which

Mr Ed. Thomas believes to have been merely that given

to one of the re-foundations of Gaur. A more detailed

and certain account is given by De Barros, when describ-

ing the adventures of the Portuguese party in 1537-38,

to which allusion has been made above (dec. iv. liv. ix.

,
cap. L):

—

" The chief city of tliil kingdom (o£ Bengala) is called OouTO. •

It is situated on the waters of the Ganges, and is said to be three

of our leagues in length, and to contain 200,jOOO inhabitants.' On
the one side it has the river for its defence, and on the landward

faces a wall of stone and lime of great height, besides having,

where the river comes not, a great ditch full of water, in which

great boats can swim. The sheets are broad and straight, andThe
main streets have trees planted in rows along the walls, to give

shade to the passengers. And the population is so gi'eat, and the

streets so thronged with the concourse and traffic of people, especially

of such as come to present themselves at the king's court, that they

cannot force their way past one another, and thus such as hap to

fall among the horsemen, or among the elephants which are ridden

by the lords and noblemen, are often killed on the spot, ano

crushed under the feet of those beasts. A great part of the houses

of this city are stately and well ^vrought buildings."

The earliest detailed notice of the ruins that we hear of is ?

MS. one, by ilr Reuben Burrows, the mathematician (1787),

which is quoted by the editor of Creightou's drawini^s as

being in the India Library. Rennell gives some account

of the ruins in his Memoir of a Map of Hindustan (1788),

and the plan of them is roughly laid down, on n small scale,

in his Bengal Atlas (No. 15). Mr Henry Creighton, who

for many years managed an indigo factory among the ruins

(1786-1 80G), made many drawings of them, with notes and

a detailed map, on a large scale. Dr Buchanan states that

engravings from Creighton's drawings had been published

by a Mr Jlofi'at in Calcutta before the compilation of hi?

own statistical work. Of this we have seen no copy. It

is probably the same as "the set of eight views of the ruins,

of Gour aud Rajmehal," which is advertised in the Calcutta

Gazette, 6th December 1798 (see Sston-Karr's Selections,

vol, iii. p. 529). A work, however, was published in

London in 1817, from the materials left by Mr Creighton,

called the Rains of Gour Described, &c.; and this contained

the most accessible data on the subject till MrRavenshaw's

work. There is in the India Ofiice a MS. volume ^1810)

by Major William Francklin of the Bengal army, containing

notices of the remains and translations of a good many

' So in Da Barros, Lisbon edition of 1777, vol. viii. p. 458,
'
' duzentos rail vizinhos. " But in the English version of Faria y Sousa's

Asia PoHuguesa by Stevens (1695), i. p. 417, a passage abridged from

De Barroslias "mie million and two hundred thousand /<tnii7i'«." The

last word is jirobably a mistranslation, but the millimi .seems required.
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iuscriptions. The MS. purports to have been accompanied
by ruapa and drawings, but these are not now forthcoming.
Dr Francis Buchanan has described the remains, with his
usual somewhat dry precision, in his statistical survey of
northern Bengal and Behar, executed between 1809 and
1816, but only published, with a title-page that bears the
name of Montgomery Martin, and no reference to the real
author, in 1838 (Eastern. India, &c., vol. iii. pp. 68 sq.).

MrJames Fergusson has a short chapter, containing the only
critical account of the architecture of Gaur. in his History
of hidian A rchitedure. Lastly, since the greater part of
this article was compiled, there has been published a
splendid volume (Gaur: its Ruhis. and Inscriptions, 4to)
from the photographs and notes of the late J. A. Kaven-
shaw of the Bengal Civil Service.

Before concluding we may indicate a few of the most
notable remaining buildings;

1. One of the most pleasing remains, as regards architectural
design, is a minaret or tower of stone and brick, standing imme-
diately west of the citadel. .It is 84 feet in height and 21 in
diameter at the base. For two-thirds of the height the form is

that of a 12-sided polygon, and above that circular, the two forms
being divided by a bold cornice. There is now no inscription
attached, but tradition assigns it to Firoz Shah, and a native history
of Bengal compiled in the last century attributes it specifically to a
king of that name, who reigned 1488-1490. Mr Fergusson indeed
considers the architecture to belong to an earlier period ; and it is

remarkable that the researches of Mr E. Thomas in coins, and of
the late Mr Henry Blochmann in lapidary inscriptions, have
recently established the existence of a King Shamsuddin Firoz,
whose coinage at Lakhnaoti shows his reign to have extended from
1302 to 1318. If the work bereaUydue tothisprince, it is by much
the oldest building of importance "ow remaining at Gaur. But
the point is very doubtful.

2. The DdK-hil DarwAza, or Gate of Entrance, is the northern
gate of the citadel. It is a noble structure, though entirely built
of small bricks. The tunnel under the rampart is 112 feet long by
14 lyide, and the height of the archway is 34 feet An inscription
copied by FranckHa ascribes the work to Barbak Shih, and the
erection to 1466. The grandiose palace wall is believed to be of the
same period.

3. The Lattan{i), or tue Painted Masjid, a quadrangular edifice

iTi the southern part of the city, cased inside and out with bricks
beautifully enamelled in blue, green, and white. It is covered by
eae large dome. The work is ascribed to 1470-1481.

4. The Tdriii-Pdra Masjid, or Mosque of the Weaver's Quarter.

This is now much dilapidated, but Ravenshaw's photograph
itiiicates it to have been one of the most beautiful buildings in

Gaur. The niched panels in carved brickwork which adorn its

piers are very rich and delicate. It is also, if an inscription given
by Francklin be justly assigned to it, the worl; oi Yusuf Shah,
1475-76.

5. The Sana Masjid, or Golden Mosque. This is probably the
raost important structure remaining at Gaur. It stands in the city

to the north of the citadel, within a spacious court enclosed by a
stone wall. The material is described as a dark grey stone,

approaching to black, with sculpture in beautiful floTrer-worK-

The mosque measures 180 feet by 80, and the interior architecture

consists of massive intersecting arcades, each intersection being
covered by a dome, of which domes there were 44 altogether. In
spite of the extraordinary solidity of the building it appears to have
suffered greatly since Francklin described it in 1810. The date is

fixed by an inscription which existed in his time to 1525.

6. Tombs of Shah Husain (d. 1521), and of his son Nasrat Shah,
the builder of. No. 5 (d. 1633-34). Of the tombs themselves
nothinf; remains, and their materials are said' to have been carried

to Fort William in the last century. In Creighton's time, though
the toinb of Husain Shah 'vas already gone, there remained a

beautiful edifice which had formed the gateway of the enclosure,

faced ivith brick-work richly moulded, and glazed with blue and
white. Of Shah Husain (reigned 1494-1521) J3r Blochmann says,

" Whilsi. the names of other Bengal kings scarcely ever occur in

legends, and remain even unrecognized in the geographical names of

the country, the name of Husain Shah the Good ' is still

remembered from the frontier of Orisa to the Brahmaputra " {Fro(^

As. Soc. Bengal, 1873, p. 291).

7. The mosque of the Qadam Basil, or Footstep of the Prophet,

80 named from a representation of Mahomet's footmark in stone

which was formerly enshrined there. The work of- Nasrat Shah,

1530.

We thus see that all the buildings, with the very doubtful

exception of the minaret, go back no further than the last half

of the 15th century. If the age of the architecture is dis-
appointing, the better knowledge of details which we derive
from Mr Ravenshaw's book enhances our appreciation of it.

The buildings are in brick, in stone, and in both combined.
Excepting the great gateways, they lack height enough for
stateliness; the character is rather decorated solidity. The
fai;ades generally present a' series of pointed arches, with
very massive piers between, which are sometimes compli-
cated polygons, but more usually rectangular ; the mould-
ings have little relief, but the surfaces are adorned with
panels filled with beautiful " embossed brick-work." These
seem to be rich floral patterns moulded' in terra cotta, and
probably finished with the chisel. The curvilinear roof,
imitated from the use of the bamboo, of which ]\Ir Fergusson
speaks as an unpleasLng characteristic of architecture in
Bengal, is little seen in Gaur,—almost the only -indication
of it being a slight upward camber in the upper lines of the
facade, in which the versed-sine is about ^th of the chord.
In some of the buildings great brilliance has been produced
by the profuse use of encaustic tiles in bright colours. The
art of making these exists now in India nowhere nearer
than in Sind ; but indeed the manufacture of terra cotta,

or of ordinary brick of the superior character which Rennell
attributes to Gaur, is equally a lost art in Bengal. Where
the facing is entirely of stone, as in the Great Golden
Mosque, and in a smaller one bearing the same name, the
ornamentation seems imitated from the terra-cotta work

;

the relief, however, is much less, owing probably to the

hardness of the material What this material is, or whence,
is not quite clear. The older accounts speak of black and
other marbles ; Buchaban and later writers of " black
hornblende," *' potstone," and what not ; Mr Eavenshaw,
in the case of one building, of "grar^ite and marbles."

The black stone is probably basalt from the Rajmahl hills,

but more precise information is desirable.

In conclusion, we may notice briefly the other neighbour-

ing sites occupied as capitals, which may be regarded as

appendages of Gaur.''

Pandiia, commonly called Tarrnah or Porrwth, was so occupied,
with occasional intervals, for nearly a centm-y. Its ruins and tanks
extend over a narrow area of nearly 6 miles in length, which is now
moie of a wilderness than even the site of Gaur. The high road from
Malda to Dinajpore passes through it from end to end, but the
forest which besets the ruins is so dense on both sides, and sc

infested with tigers, that single travellers shun the road by night,

Mr Ravenshaw employed a gang of 200 men to clear the jungle for

his photographs, but even then could only get partial views. The
buildings exhibit the same general character as at Gaur, but most of

them are older, and seem (for most of them are absolutely overgrown
and penetrated by jungle-growth) to show the style in afreer and purer

form. Many of them also contain fragments of older Hindu build-

mgs, very probably pUlaged from old Lakhnaoti, -By far the finest

and most important building in the whole Gaur gi-oup of cities, and
indeed in Bengal, is the Adina mosque at Pandua, standing close to

the highroad. It is a quadrangular cloister of two stories, measur-

ing externally 500 feet by 300, of brickwork faced throughout with

"black hornblende." The cloisters are divided by pillars into inter-

secting aisles, and each intersection has been covered by a dome-

Of these domes there have been originally 375, but most have fallen

.

According to Buchanan's description the carved windows have b:^-i

borrowed from Buddhist structures, but judging from the poor dra -

ingawhich he gives,and from the photographsof Mr Kavenshawma.' ,i

under great difficulties, the combination has been carried out Vi>.i

good artistic effect. The edifice must no doubt be monotonous, '
'

from what we can see is far from deserving the Condemnation whi' '?

Buchanan passes on it. The Adina is the work of Sikandar Sh;-'- .

the son of Iliyas (1358-1390), and his tomb is in an adjunct of ti

mosque. There is a curious notice of it in Valentijn's (Dutch) -ffu .

!

Indies (v. p. 169).

Ekddlah, which was the fortified retreat of the kings who nili J

at Pandua, has been lately identified by Mr E. V. Westmacott as

stUl bearing the name, near Chiramon, in the Dinajpore districi.

about 20 miles north of Pandua. It stands on high ground risin-

like an island out of the inundated plain ; it exhibits traces < f

embankments and bnUdings, and is about 5 miles distant from oi.-i

of the ancient embanked roads running towards Pandua and Gauj

.

,Tanda, the last city of the Gaur group occupied as a capital, stood
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a few miles west of the citadel of Gaur, ns niny be gathered from

Rennell and Buchanan. Dr Hunter (A''cio Statist. Ace. of Bengal,

vii. p. 65) says its very site has not been accurately determined.

It is possible tliat 'it may have been cut away by the waters of the

Ganges, a branch of which has flowed near ; but Buchanan had

evidently visited it, and Creightou marks the rampart roughly in

his map of Gaur. JannatdbSd was a name given by Humayiiu to

Gaur ; and other names of royal cities appear on coins, such as

Firuzdbdd, Hiisaindbdd, Shahr-i-nao, &c., which are probably

names officially attached to new foundations of portions of the great

Gaur group of cities, but which gained no popular currency.

In addition to the works quoted in this article, the papers of Mr
E. Thomas and Mr H. Blochmann in the journals of the Eoyal and

Bengal Asiatic Societies have been consulted. (H. Y.)

GAUSS, Cakl Feiedrich (1777-1855), an eminent

German mathematician, was born of humble parents at

Brunswick, April 23, 1777, and was indebted for a liberal

education to the notice wbich his talents procured him from

the reigning duke. His name became widely known by

the publication, in his twenty-fifth year (1801), of the £>is-

quisitiones Arithmelicce. In 1807 he was appointed director

of the Gottlngen observatory, an office which he retained

to his death : it is said that he never slept away from

under the roof of his observatory, except on one occasion,

when he accepted an invitation from- Humboldt to attend a

meeting of natural philosophers at Berlin. In 1809 he

published at Hamburg his Theoria Motus Cirrporum Coeles-

tium, a work which gave a powerful impulse to the true

methods of astronomical observation ; and his astronomical

workings, observations, calculations of orbits of planets and

comets, &c., are very numerous and valuable. He continued

his labours in the theory of numbers and other analytical

subjects, and communicated a long series of memoirs to the

Royal Society of Sciences at'Gottingen. His first memoir

on the theory of magnetism, Intensitas vis magneiicce

ferrestris ad mensuram absolutam revocata, was published in

183.3, and he shortly afterWards proceeded, in conjunction

with Professor Wilhelm Weber, to invent new apparatus for

observing the earth's magnetism and its changes ; the in-

strujnents devised by them were the declination instrument

and the bifilar magnetometer. With Weber's assistance he

erected in 1833 at Gottingen a magnetic observatory free

from iron (as Humboldt and Arago had previously done on a

smaller scale), where he made magnetic observations, and

from this same observatory he sent telegraphic signals to the

neighbouring town, thus showing the practicability of an

electromagnetic telegraph. He further instituted an asso-

ciation (Magnetische Verein), composed at first almost en-

tirely of Germans, whose continuous observations on fised

term-days extended from Holland to Sicily. The volumes

of their publication, Resultate ans der Beohachtungen des

Magnctiscken Yereins, extend from 1836 to 1839; and in

those for 1838 and 1839 are contained the two important

memoirs by Gauss, Allgemehie Theorie der Frdmagnet-

ismtis, and the Allgemeine Lehrsdtze—on the theory of

forces attracting according to the inverse square of the

distance. The instruments and methods thus due to him

are substantially. those employed in the magnetic observa-

tories throughout the world. He co-operated in the Danish

and Hanoverian measurements of an arc and trigonometrical

operations (1821-48), and wrote (1843, 1846) the two

memoirs Ueber Gegenstdnde der hiikern Geodasie. Connected

with observations in general wc have (1812-26) the memoir

Theoria combiiiatioms obscrvationum erroribus minimis

ohiioxia, with a second part and a supplement. Another

memoir of applied mathematics is the Bioptrische Unter-

sachungen, 1840. Gauss was weU versed in general litera-

ture and the chief languages of modern Europe, and was a

member of nearly all the leading scientific societies in

F.urope. He died at Gottingen early in the spring of 1855.

The centenary of his birth was celebrated (1877) at his

native place, Brunswick.

Gauss's collected works have been recently published by

the Koyal Society of Gottingen, in 7 vols. 4tO,' Oott.,

1863-71, edited by E. J. Schering,—(1) the Disquisiticnei

Arithmelicoe, (2)" Theory of Numbers, (3) Analysis, (4)

Geometry and Method of Least Squares, (5) Mathematical

Physics, (6) Astronomy, and (7) the Theoria Motus Corporum

Ccelestium. They include, besides his various works and

memoirs, notices by him of many of these, and of works of

other authors in the Goliingen gelehrte Ameigen, and a con-

siderable amount of previously unpublished matter, Nacli-

lass. Of the memoirs in pure mathematics, comprised for

the most part in vols, ii., iii., and iv. (but to these must be

added those on Aifractio7is in vol. v.), it may be safely said

there is not one which has not signally contributed to the

progress of the branch of mathematics to which it belong?,

or which would not require to be carefully analysed in u

history of the subject. Running through these volumes iii

order, we have in the second the memoir, Summatio quarun-

dam serierum singidarium, the memoirs on the theory of bi-

quadratic residues, in which the notion of complex numbers

of the form a + bi was first introduced into the theory of

numbers; and included in the Nachlass are some valuable

tables. That for the conversion of a fraction into decimals

(giving the complete period for aU the prime numbers up

to 997) is a specimen of the extraordinary love which Gauss

had for long arithmetical calculations ; and the amount of

work gone through in the construction of the table of the

number of the classes of binary quadratic forms must also

have been tremendous. In vol. iii. we have memoirs relat-

ing to the proof of the theorem that every numerical equa-

tion has a real or imaginary root, the memoir on the

Hypergeometric Series, that on lHt_erpolation, and the memoir

Determinalio Attractionis—in which a planetary mass is

considered as distributed over its orbit according to the time

in which each portion of the orbit is described, and the

question (having an implied reference to the theory of

secular perturbations) is to find the attraction of such a ring.

In the solution the value of an elliptic function is found by

means of the arithmelico-geometrical mean. The Nachlass

contains further researches on this subject, and also re-

searches (unfortunately very fragmentary) on the lemniscate-

function, &c., showing that Gauss was, even before 1800,

in possession of many of the discoveries which have made

the names of Abel and Jacobi illustrious. In vol. iv. we

have the memoir Allgemeine_ Aiiflosung, on the graphical

representation of one surface upon another, and the Dis-

quisiiiones generales circa superficies ciirvas. And in vol. v.

we have a memoir On the Attraction of Homogeneous Ellip-

soids, and the already mentioned memoir Allgemeine Lehr-

sdtze, on the theory of forces attracting according to the

inverse square of the distance. (a. ca.)

GAUSSEX, FH-Uffois Samuel Robert Loms (1790-

1863), a Protestant theological writer of some repute, was

born at Geneva on the 25th of August, 1790. His father

Georges Marc Gaussen, a member of the council of t'vo hun-

dred, was descended from an old Languedoc family wliich

had been scattered at the time of the religious persecutions

in France. At the close of his university career, Louis was

ordained in 1816 to the ministry of the Swiss Reformed

Church at Satigoy near Geneva, where he formed intimate

relations with J. E. Cell^rier, who had preceded IiiiA in the

pasterate, and also with the members of the dissenting con-

gregation at Bourg-de-Four (%lise du temoignage), which

had been formed under the influence of the preaching of

the Haldanes in 1817. In 1819 he published in conjunc-

tion with CelMrier a French translation of the Second

Helvetic Confession, with a preface expounding the views

he had reached upon the nature, use, and necessity of con-

fessions of faith; and in 1830, for having discarded the

official catechism of his church as being insufficiently
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explicit ou ihe diviaity of Christ, original sin, and the

doctrines of grace, he was censured and suspended by bis

ecclesiastical superiors. In the following year, for having

taken part in the formation of a Soci^te fivang^lique, which

•onteraplated, among other objects, the establishment of a

new theological hall, he was finally deprived of his charge.

After some time devoted to travel in Italy and England, he

returned to Geneva and ministered to au independent con-

gregation until J 836, when he became professor of syste-

matic theology in the college which he had helped to found.

This post he continued to occupy until 1857, when he

retired from the active duties of the chair. His death

occurred at Les Grottes, Geneva, on the 18th of June 1863.

His best knov/n work, entitled La Theopiieustie ou Plehie

Inspiration des Saintes JScriitcres, an elaborate defence of the

doctrine of " plenary inspiration," was originally published

at Paris in 1840, and rapidly gained a wide popularity in

France, as also, through translations, in England and
America. It was followed in 1860 by a Bupplementary

treatise on the canon (Le Canon des Saintes Ecritures au
double point devue de la Science et dela /oi), which, though

also popular, has hardly baen so widely read.' Gaussen was

also the author of two published series of sermons, of an

exposition of Daniel, and of a variety of occasional publi-

cations of a missionary or polemical character. His lectures

on Genesis, Exodus, Joshua, Jonah, and Luke were pub-

lished posthumously.

GAUTIER, TKiioPEiLE (1811-1872), was bom at

Tarbes in the year 1811. He was educated at the grammar
school of that town, and afterwards at the College Charle-

magne in Paris, where it does not appear that he particu-

larly distinguished himself, though in later life his remark-

able literary faculty and instinct enabled him to give to

much of his work an air of scholarship and almost of

erudition. He very early devoted himself to the study of

the older French literature, especially that of the 16th and
the early part of the 17th century. This study qualified

him well to take part in the romantic movement, and
enabled him to astonish Sainte-Beuve by the phraseology and
style of some literary essays which, when barely eighteen

years old, he put into the great critic's hands. In conse-

quence of this introduction he at once came under the in-

fluence of the great romantic cenacle, to which, as to Victor

Hugo in particular, he was also introduced by his gifted

but ill-starred schoolmate Gerard de Nerval. With GtSrard,

Petrus Borel, Corot, and many other less known painters

and poets whose personalities he has delightfully sketched

in the articles latterly collected under the titles of Histoire

dii Romantisme, &c., he formed a minor romantic clique who
were distinguished for a time by the most extravagant

eccentricity. A flaming crimson waistcoat and a great mass
o£ waving hair were the outward signs which qualified

Gautier- for a chief rank among the enthusiastic devotees

who attended the rehearsals of Hernani with red tickets

marked "Hierro," performed mocking dances round the bust

of Racine, and were at all times ready to exchange word or

blow with the pe?v!(2'!iM and ^m(?i)-e« of the classical party.

In Gau'der's case, however, whatever they might be in

others, these freaks were not inconsistent with real genius

and real devotion to sound ideals of literature. He began
(like Thackeray, to whom he presents in other ways some
striking points of resemblance) as an artist, but soon found
that his true powers lay in another direction. His first

considerable poem, -4Z6ert2ts (1830), displayed a good deal

of the extravagant character which accompanied rather than

marked the movement, but also gave evidence of uncommon
command both of language and imagery, and in particular

of a descriptive power hardly to be excelled. The promise
thus given was more than fulfilled in his subsequent poetry,

which. In conscguencs of its small bulk, may well be

noticed at once and by anticipation. The Comedie de la

Mort, which appeared soon after (1832), is one of the most
remarkable of French poems, and though never widely read
has received the suffrage of every competent reader.
Minor poems of various dates, published La 1840, display
an almost uuequalled command over poetical form, an
advance even over AlbeHus in vigour, wealth, and appro-
priateness of diction, and abundance of the special poetical
essence which is so" often .absent in the most finished
poetical work. All these good gifts reached their climax
in the Smaux et Camees, first published in 1856, and again,
with additions, just before the poet's death in 1872. These
poems are in their own way such as cannot be surpassed,

Gautier's poetical work contains in little an expression ol

his literary peculiarities. There are, in addition to the
peculiarities of style and diction already noticed, an extra-

ordinary feeling and affection for beauty in art and nature,

and a strange indifference to anything beyond this range

—

an indifference nearly absolute, and which has doubtless

injured the popularity of his work to almost as great a

degree as that in which it has increased its special excel

lence and its charm to- those who have a taste for it.

But it was not, after all, as a poet that Gautier was to

achit ve either profit or fame. Thrown as he was into circles

which were nothing if not literary, it was natural that he
should attempt all literary forms, and certain, considering his

powers, that he should be successful in all. For the theatre,

however, he had but little gift, and his dramatic efforts (if

we except certain masques or ballets in which his exuberant

and graceful fancy came into play) are by far his weakest.

For a time he acted as secretary to Balzac, but found this

occupation uncongenial enough, though it left some traces

in his independent work. His first novel of any size, and

in many respects his most remarkable work, was Made-

moisellede Maupin (1835). Unfortunately this book, while

it establishes his literary reputation on an imperishable

basis, was unfitted by its subject, and in parts by its treat-

ment, for general perusal, and created even in France a

prejudice against its author which he was very far from

really deserving. During the years from 1833 onwards, his

fertility in novels and tales was very great. Les Jeunt

France (1833), which may rank as a sort of prose Albertus

in some ways, displays the follies of the youthful romantics

in a vein of humorous and at the same time ialf-pathetic

satire. Fortunio (1838) perhaps belongs to the same class.

Jettatura, written somewhat later, is less extravagant and

more pathetic. A crowd of minor tales display the highest

literary qualities, and rank with M6rimee's at the head of

all contemporary works of the class. First of all must b£

mentioned the ghost story of La Morte Amoureme, a gem

of the most perfect workmanship For many years Gautiei

continued to write novels. La Belle Jenny ( 1 864) is a not

very successful attempt to draw .on his English experience,

but the earlier Ililitona (1847) is a most charming picture

of Spanish life. In Spirite (1866) he endeavoured to enlist

the fancy of the day for supernatural manifestations, and a

Roman de la Momie (1856) is a learned study of ancient

Egyptian ways. His most remarkable effort in this kind,

towards the end of his life was Le Capitaine Fracasse

(1863), a novel of the school of Dumas projected nearly

thirty years before. This book contains some of the finest

instances of his literary power.

It was, however, neither in poems aor in novels that the

main occupation of Gautier as a literary man consisted.

He was early drawn to the more lucrative task of feuilleton

writing, and for more than thirty years he was among the

most e°xpert and successful practitioners of this art. Soon

after the publication of Mademoiselle de Maupin, in which

he had not been too polite to journalism, he became irre

vocflbly a journalist. The rest of his life was spent eithei
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III Paris or in travels .of considerable extent to- Spain, the

Netherlands, Italy, Turkey, England, Algeria, and Russia,

all undertaken with a more or less definite purpose of book

making. Having absolutely no political opinions, he had

tio difficulty in accepting the second empire, and received

from it considerable favours, in return for which, however,

he in no way prostituted his pen, but remained a literary,

man pure and simple. He died in October 1872.

Accounts of hh travels, criticisms of the theatrical and

literary works of the day, obituary notices of his contem-

poraries, and above all art criticism, occupied Iiim in turn.

[n the last department he has hever had a superior, nor

perhaps, except in the cases of Diderot and a great living

English critic, an equ:,!. It lias' sometimes been deplored

that this engagement in journalism should have diverted

Gantier from the performance of more capital work in

literature. Perhaps, however, this regret springs ^rom a

certain misconception. Gautier's power was literary

power pure and simple, and it is as evident in his slightest

sketches and criticisms as in £mavx et Camees or La Morle

Amoureuse. On the other hand, his weakness, if he had a

v.'eakness, lay in his almost total indifference to the matters

which usually supply subjects for art and therefore for

literature. He was neither immoralj irreligious,-nor unduly

subservient to despotism, but morals, religion, and politics

(to which we may add science and material progress) were

matters of no interest to him. He was to all intents a

humanist, as the word was understood in the 15th century.

But he was a humorist as well, and this combination,

joined to his singularly kindly and genial nature, saved him
from sorae dangers and depravations as vrell as some absur-

dities to which the humanist temper is exposed. As time

goes on it may be predicted that, thoagh Gautier may not

be widely read, yet his writings will never cease to be full

of indescribable charm and of very definite instruction to

men of letters. Besides those of his works which have been

already cited, we may notice Une larme du Diahle (1839),

a charming mixture of humour and tenderness ; Les

Grotesques, a volume of early criticisms on some oddities of

17th ceutury literatiife ; Caprices et Zigzags, miscellanies

dealing in part with English life ; Constantinople, Voyage

in Russie, Voyage in Espagne, brilliant volumes of travel

;

Menagerie Intime (1869), and Tahleatixde Siege (1872), his

two latest works, which display his incnmcarable style in

its quietest but not least happy form. (g. sa.)

GAUZE, a light, transparent, silken fabric, woveu in an

open manner with very fine yarn. It is said to have been

originally made at Gaza in Palestine, whence the name. In

the weaving of gauze the warp threads, in addition to being

crossed as in plain weaving, are twisted in pairs from left

to right and from right to left alternately, after each shot

of weft, thereby keeping the weft threads at equal distances

apart, and retaining them in their parallel position. The'

textures are woven either plain, striped, or figured; and the

material receives niany designations, according to its appear-

ance and the purposes to which it is devoted. A thin

cotton fabric, woven in the same way, is known as leno, to

•:listinguish it from muslin made by plain weaving. Silk

gauze was a prominent and e.'itensive industry in the west

of Scotland during the second half of tiie 18th century, but

on the introduction of cotton weaving it greatly declined.

In addition to its use for dress purposes silk gauze is much
employed for bolting or sifting flour and other finely ground
substances. Tlie term gauze is applied generally to trans-

parent fabrics of whatever fibre made, and to the fine woven
wire-cloth used in safety-lamps, sieves, window-blinds, &c.

GAVARNT, French caricaturist, was born at' Paris in

1801, and died in 18G6. His tru6 name was Chevalier

(Sulpico Guillaume), and he is said to have taken the nom
(Iej)lu)iie uuder which he is known from the placewhere he

made his first published sketch. His parents were poor, and I

he started in life as a workman in an engine-building factory.

At the same time he attended the free school of drawing.
Here his natural talent was developed, and he acquired that
training . of the hand without which an artist is unable to

work up his best inspirations. In his first attempts to turn
his abilities to somo account he met with many disappoint"

ments, but was at last entrusted with the drawing of some
illustrations for a journal of fashion. Gavarni was then
thirty-four years of age. His sharp and witty pencil gave

to these generally commonplace and unartistic figures a Hfe-

likeness and an eipression which soon won for him a name
in fashionable circles. Gradually he gave greater attention

to this more congenial work, and finally ceased working at

an engineer to become the director of the journal Les Gem
du Monde- His ambition rising in proportion to his suo
cess, Gavarni from this time followed the real bent of hij

inclination, and began a series of lithographed sketches,

in which he pourtrayed the most striking characteristics,

foibles, and vices of the various classes of French society,

The letterpress explanations attached to his drawings were

always short, but were forcible and highly humorous, il

sometimes trivial, and were admirably adapted to the

particular subjects. The different stages through which

Gavarni's talent passed, always elevating and refining itself,

are well worth being noted. At first he confined himself tc

the study of Parisian manners, more especially those of the

Parisian youth. To this 7ein belong les Lorettes, les Actrices,

les Coulisses, les Fashionables, les Gentilshomm.es bourgeois,

les Artistes, les Debardeurs, Clichy, les £tudianis t£e Parity

les Baliverne7-ies Parisiennes, les Plaisirs Champetres, lei

Bals masques, le Carnaval, les Souvenirs du Camaval, lei

Souvenirs du Bal Chicard, la Vie des jeunis hommes, let

Patois de Paris. He had now ceased to be director ol

Les Gens du Monde ; but he was engaged as ordinary

caricaturist of Le Cliarivari, and, whilst making the fortune

of the paper, h^ made his own. His name was exceedingly

popular, and his illustrations for books were eagerly

sought for by publishers, Le Juif Errant, by Eugene

Sue (1843, 4 vols. 8vo), the French translation of Hoff-

man's tales (1843, 8vo), the first collective edition of

Balzac's works (Paris, Houssiaux, 1850,-' 20 vols. 8vo),

Le Liable & Paris (1844-46, 2 vols. 4to), Les Franfait

peints par eux-memes (1840-43, 9 vols. 8vo), the collection

of Physiologies published by Aubert in 38 vols. 18mo

(1840-42),—all owed a great part of their success at the

time, and are stQl sought for, on account of the clever

and telling sketches contributed by Gavarni A single

frontispiece or vignette was sometimes enough to secure

the sale of a new book. Always desiring to. enlarge the

field of his observations, Gavarni soon abandoned bis once

favourite topics. - He no longer limited himself to such

types as the lorelte and the Parisian student, ef to the

description of the noisy and popular pleasures of the

capital, but turned his -mirror to the grotesque sides of

family life and of humanity at large. Les Enfants terriUes,

les Parents terridles, les Fourberies de femmes, la Politique

desfemmes, les Maris venges, les Nuances -du sentiment, les

Reves, les Petits Jew dj Societe, les P-eiits malheurs du

bonheur, les Impressions de vienagc, les Interjections, les

Traductions en langue mdgaire, les Propos de Thomas

Vireloque, &c., were composed at this time, and are hia

most elevated productions. But whilst showing the same

power of irony as his former works, enhanced by a deeper

insight into human nature, they generally bear the stamp

of a bitter and even sometimes gloomy philosophy. This

tendency was still more strengthened by a visit to England

in 1849. He returned from London deeply impressed

w ith the scenes of misery and degradation which he had

observed among the lower classes of that city. In t\\»
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midst of tbe cheerful atmosphere of Paris he Lad been

struck chiefly by the ridiculoos aspects of vulgarity and vice,

and he had laughed at them. But the debasement of

human nature which he saw in London appears to have

affected him so forcibly that .from that time the cheerful

caricaturist never laughed, or made others laugh again.

What he had witnessed there became the almost exclusive

subject of his drawings, as powerful, as impressive as ever,

but better calculated to be appreciated by cultivated minds

than by the public, which had in former years granted him
80 wide a popularity. Blost of these last .compositions

appeare>l in the weekly paper L'Illustration. In 1857 he
fiublished in one volume the series entitled Masques and
Visages (1 vol. 12mo), and in 1869, about two years after

ills death, his last artistic work, Les Dome Mois (1 vol. fol.),

was given to the world. Gavarni was much engaged, dur-

ing the last period of his life, in scientific pursuits, and.

this fact must perhaps be connected with the great change

which then took place in his manner as an artist. He sent

several communications to the Acad^mie des Sciences, and

till his death, which happened on the 23d of Noeember
1866, he was eagerly interested in the question of aerial

navigation. It is said that he made experiments on a

large scale with a view to find the means of directing

balloons ; but it seems that he was not so successful in this

line as his fellow-artist, the caricaturist and photographer,

Nadar.

Gavami's CEuvrcs choisies were edited in 1845 {i vols. 4to)

•vith letterpress by J. Janin, Th. Gautier, and Balzac, followed in

1850 by two other volumes named PerUs ct Parures; and some
essays in prose aud in verse written by him were collected by one of

his biographers, Ch. Yriarte, and published in 1869. The book
written by E. and J. de Gon\nirt, Gavarni, Vhoiri^me et I'ccuvre

(1873, Svo), must be mentioned here. J. Claretie has also de-

voted to tlie great French caricaturist a curious and interesting

essay. A catalogue raisonni of Gavarni's works has been published

by J. Armelhault and E. Bocher, Paris, 1873, 8vo.

G.WELKIND is a peculiar system of tenure prevailing

chiefly in the county of Kent, but found also in other parts

of England. In Kent all land is presumed to be holden

by this tenure until the contrary is proved. It is more cor-

rectly described as socage tenure, subject to the custom of

gavelkind. The chief peculiarities of the custom are the

following. (1.) A tenant can aliene his lands by feoffment

at fifteen years of age. (2. ) There is no escheat on attainder

for felony, or as it is expressed in the old rhyme

—

" The father to the bough,
The son to the plough."

(3.) Generally the tenant could always dispose of his lands

by will. (4.) In case of intestacy the estate descends not to

the eldest son but to all the sons in equal shares. " Every
sou is as great a gentleman as the eldest son is." It is to

this remarkable peculiarity that gavelkind no doubt owes

its local popularity. The 4 it 5 Yict. c. 35, for commuting
manorial rights in respect of lands of copyhold and custom-

ary tenure, contains a clause specially exempting from the

operation of the Act "the custom of gavelkind as the same
now exists and prevails in the county of Kent." Gavelkind

is one of the most interesting examples of the customary

law of England, and it is no doubt correctly traced to the

Saxon land-law. prevailing before the Conquest. Its sur-

vival in this instance in one part of. the country is regarded

as a concession extorted from the Conqueror by the superior

bravery of the men of Kent.

GAVIAL, See CKOComLE.
GAY, John (1688-1732), one of the most emment of

the secondary English poets, was a native of Devonshire,

born in 1688 at Frithelstock, near Turrington, where his

family had been long settled. His father dying when the

future poet was only about six years of age, and leaving

four children, the prospects of the family were unpromising

and John, after receiving his education at the grammar
school of Barnstaple, was put apprentice to a silk mercer
in London. He disliked the employment, obtained hia

discharge, and embarked in a literary life, varied only by
incessant efforts to obtain the patronage of the great. Huw
he lived up to his twenty-second year is not stated. In

1710 he published his puem of Wine, an enumeration of

the charms of the "enlivening grape," written in the grave,

mock- heroic, and minutely descriptive style, which he after-

wards displayed with greater power in his Trivia. In
1712 he was received into the household of the duchess
of Monmouth in the capacity of secretary. Next yeat

he published his Rural Sports, inscribed to Pope ; and
this seems to have led to a friendship between the poets

uninterrupted and sincere. The superiority of Pope was
freely conceded. There could be no rivalry on the part of

Gay, and Pope appears to have exerted himself on every
occasion to serve his friend. Gay's ambition was limited

to a life of ease, fine-dressing, and a luxurious table, in

all of which he had marvellous success, but little content
ment. In the years 1713 and 1714, besides the Eural
Sports, he produced a comedy. The Wife of Bath, which was
acted only three nights; The Fan, a poem; and Tin
Shepherd's Weel; a series of six pastorals drawn from
English rustic life. Pope is believed to have incited his

friend to this task in order to cast ridicule on the Arcadian
pastorals of Ambrose Philips, who had been lavishly praised

in the Guardian (ignoring the claims of Pope) as the first

pastoral writer of the age, and the true English Theocritus.

The malicious wit was completely successful, but Gay's
ludicrous pictures of the English swains and their loves

were found to be interesting and amusing without reference

to their sarcastic origin. The poem was popular, and the

author's reputation considerably advanced. In this fortu-

nate year Gay was appointed secretary to the earl of

Clarendon, ambassador to the court of Hanover ; but the

death of Queen Anne, August 1, 1714, soon put an end to

his hopes of permanent ofiicial employment. He then tried

the drama, and produced his farce of What d'ye Call it J

which was acted with little success in February 1714-^15.

In 1716 appeared his Trivia, or the Arp of Walking tht

Streets of London, a poem in three books, for which he ac-

knowledged having received several hints from Swift. It

is an excellent tov:n poem, containing graphic and humorous
descriptions of the London of that period. In January
1716-17 the comedy of Three Hours after Marriage wa.":

brought on the stage, and emphatically condemned. In

this piece Gay was assisted by Pope and Arbuthnot. Pope
is distinctly visible in his allusions to Dennis the critic

,

and it is remarkable that three such men sTiould have pro

duced a play so dull, unnatural, and gro.ss. Gay was taken

to Ais by Mr Pulteney in 1717. In 1720 he collected hia

poems and published them by subscription, by which he if

said to have realized .£1000. Secretary Craggs also pre

sented him with some South Sea stock ; and Gay called ir

his friends to ^dvise as to the investment .of his riches

Erasmus Lewis, according to Johnson, advised him to ir

trust his money to the funds, and live upon the interest

,

Arbuthnot bade him intrust it to Providence, and live upot

the principal ; while Pope directed him, and was seconded

by Swift, to purchase an annuity. This was Pope's own
prudent system ; but Gay, like many others who ask advice,

followed none, but took his own way. He embarked all' in

South Sea stock ; and, refusing to sell out before the bubble

burst, he lost the actual principal as well as the anticipated

profit. The calamity overwhelmed him ; his life was

despaired of ; but his friends exerted themelves to cheer and

succour the desponding bard. Lord Burlington entertained

him for months in his princely house at Chiswirk ; and

Pope Arbuthnot and th« ether members of the cin.le w«m



32C G A Y — G A Y
unceasing in their attentions. By the beginning of 1724
he had a new play ready, a tragedy called the Captives,

which was patronized by the Princess (afterward Queen)
Caroline and the Prince of Wales. In 1726 he published
his famous Fifty-one Fables in Verse. His next work was
the Beggar^s Opera, performed in 1727, written in ridicule

of the Italian Opera, which for a time it drove ofT the
English stage. Swift sugge.sted the subject, and Pope is

believed to have added some poignancy to the satirical

songs ; but Gay's own bonhomie and voluptuous style colour

the whole. The play ran to the end of the season, sixty-

two nights, four of which were for the benefit of the author,

and produced to him the handsome sum of ^693, 13s. 6d.

The same year he sold his copyright of the Opera, with
that of the Fables, for 90 guineas. The success of The
Beggar's Opera induced Gay to attempt a continuation of

the operatic style. He wrote anotlier piece, Polly, with no
satirical design, as he states ; but the lord chamberlain pro-

hibited its representation. The poet then resorted in 1729
to publication by subscription ; fis friends were again active
—'the duchess of Queensberry even bearding royalty, in

resentment of the refusal of the licence ; and Gay must
have cleared above £1000 by what was deemed his oppres-

sion. The duke of Queensberry received Gay into his

house, and the duchess treated him with equal respect for

bis talents and character. This clever, beautiful, and eccen-

tric woman—the idol of the poets—ajspears nowhere to

more advantage than in her affectionate pa,tronage of Gay,
and her long-cherished regret for his loss. The poet died,

after a short illness, December 4, 1732, and the duke and
duchess of Queensberry honoured his remains with a splen-

did funeral and monument in Westminster Abbey. A week
before his death another opera, Achilles, had been brought

out with applause, and this, with a new volume of Fables,

was published in 1733, the profits going to his sisters, two
widow ladies, who inherited by tho poet's death no less than

X6000. As late as 1743 appeared the posthumous comedy
of The Disirest Wife, and the farce of The Rehearsal at

Gotham in 1753. Pope and Swift—always ready to blame
the court and courtiers, though far from averse to their

society—have censured Mrs Howard, afterwards countess

of Suffolk, for not more zealously promoting the interests

of Gay by her supposed influence with the king. One offer

was made to the poet,—the situation of gentleman-usher

to the Princess Louisa, a child,—but he declined it on

account of his being, as he writes to Swift, so far advanced

in life. He was only thirty-nine ; but all Gay's friends

seem to have treated the offer as an indignity. When the

queen's establishment was made up in 1727, they expected

some more important office for their favourite associate,

though it is not easy to discover \yhat appointment about

the court could have been better adapted to one so easy, so

natural, and helpless. Mrs Howard, it is now known, had
very little influence with her royal master. The real

power was in the hands of the queen, and the phUosophiaal

Caroline was content that his Majesty (who hated Ihoetry

and bhainting, and looked upon poets as mechanics) ehould

possess what mistresses he pleased, provided that the state

power and patronage continued with herself and Walpole.

But it may be safely said that no man could have acquired

such a body of great and accomplished friends as those

which rallied round Gay and mourned his loss, without the

possession of many valuable a«id endearing qualities. His
poetry is neither high nor pure ; but he had humour, a fine

vein of fancy, and powers of observation and local painting

which bespeak the close poetical student and the happy
literary artist. (e. ca.)

GAY, M.\RiE Francoise Sophie, Madame (1776-1852)i
daughter of M. Nichault de Lavalette (who was attached to

the household of Monsieur, afterwards Louis XVIIl.), and

of Francesca Ptretti, a Florentine lady, was liom at Pari!*

1st July 1776. Under the guidance of her father, a man
of ta-ste and culture, she received a very careful education.

In 1793 she was married to M. Liottier, an pxchang©
broker, but she was divorced from him in 1 799, and shortlj

afterwards was married to ^I. Gay, receiver-general of the

department of the Roer or Ruhr. This union brought her

into more intimate relations with many distinguished per-

sonages whom she had previously known ; and her circle

of acquaintanceship gradually extended, until her salon

came to be frequented by all the distinguished litterateurs,

musicians, actors, and painters of the time, among whom
she made herself remarked by her beauty, her vivacity, and
her sprightly wit tempered by fine tact and genuine amia-

bility. Her first literary production was a latter written iu

1802 to the Journal de Paris, in defence of Madame d&
Stael's novel Belphin ; and in the same year she published

anonymously her first novel Laure d'Estell. Leonie dr

Montbreuse, which appeared in 1813, is considered by
Sainte-Beuve her best work ; but Anatolie, which appeared

in 1815, has perhaps a higher reputation. These and
several of her other works, amongst which may be specially

named Les Salons celebres, possess an interest beyond their

intrinsic merits—chief of \diich are purity and elegance of

style—for their portraitures of French society especially

during the period of the directory and the consulate, and
of many of the distinguished personages whose intimacy

she enjoyed. Madame Gay wrote several theatrical pieces

which had considerable success. She was also an accom-

plished player on the pianoforte and harp, and composed
both the words and music of a number of romances. For
an account of her daughter Delphine Gay, Madame de
Girardin, see Gieatidin.

Besides the works already mentioned, slie is the author of La
Malheurs d'vn arnant hcurcux, ISIS ; TMohald, (pisode de la guem
de Russie, 1823 ; Le Moqiieur amourcux, 1830 ; Vn Mariage s<na

VEmpire, 1832 ; Sceiics du jcune dge, 1833
;
fhysiologie du ridicule,

1833; La Diichesse de Ch&teaurm^, /iiZi; Souvenirs d'uiie vieilU

femme, 1834; La, Comlcsse d'Egmont, 1836; Marie de Maneini,
1840 ; Marie-Louise d'OrUam, 1842 ; JEllenore. 1844-46 ; Le Faua
Frere, 1845; Le Comte de Guiche, 1845; ami Le Mari, confident,

1 849. See Theophile Gautier, Portraits Contemporains ; and Sainbe-

Beuve, Cduscrics du Lundi, vol. vi.

GAYA, a district of British India in the Patud division,

under the lieutenant-governor of Bengal, situated between
24° 17' and 25° 19' N. lat., and between 84° 4' and 8G° .V

E. long. It is bounded on the N. by Patni, on the E. by
Monghyr, on the S.E. and S. by Haziribigh, ^nd on the W.
by Sh.-lhibdd districts. Generally speaking, Gayi consists

of a level plain, with a ridge of prettily wooded hiUs along

the southern boundary, whence the country falls with a

gentle slope towards the Ganges. Rocky hills occasionally

occur, either detached or in groups, the loftiest being

Mdher hill about 12 miles SE. of Gay4 town,- " with

an elevation of 1620 feet above sea-level. The ea.'stera

part of the district is highly cultivated ; the portions to the

north and west are less fertile ; while in the south, the

country is thinly peopled, and consists of hills, the jungles on

which are full of wild animals. The principal river is tho

Son, which marks the boundary between Gay4 and Shih-

AbAd, navigable by small boats throughout the year, and

by craft of 20 tons burden in the rainy season. The other

rivers are the Plmpiln, PhAlgii, and Jamnd, and a number
of smaller streams. Two branches of the Son canal system,

the eastern main canal and the PatnA canal, intersect the

district.

The census of 1872 takes the area of Gayd district at

4718 square miles, and returns the population at 954,120

males and 995,621 females,—total, 1,949,750, residing iu

6530 villages or towns, and 327,845 houses. Classified

ac-.ording to religion, there are 1,729,890 Hindus, 219,332
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Waiiometaas, 203 Christians, and 31 G "ethers." Amongst
the higher castes there is an unusually large proportion

of BrALmans, a circumstance due to the number of sacred

plapes which the district contains. The GaydwAls, or priests

in charge of the holy places, are held in high esteem by the

pilgrims ; but they ate not pure BrAbmans, and are looked
down upon by those who are. They live an idle and dis-

solute life, but are very wealthy, from contributions extorted

from the pilgrims. The ruined city of Buddh GayA, about

6 miles south oi Gaya town, marks the residence of Sakya
Sinha, the founder of the Buddliist religion, who flourished

in the G'^h century B.C., and an ancient tree is pointed -out

ss the 'identical fig tree under which the sage sat in abstrac-

tion for five years, until he attained to the state of Buddha.
Another place of religious interest is a temple of great

antiquity, which crowns .the highest peak of the Baraber

hills, apd at which a religious fair is lield each September,

attended by from 10,000 to 20,000 pilgrims. At the

foot of the hill are numerous rock caves excavated about

200 B.<J.

Sever towns in Gay4 district contain upwards of5000 inhabitants,

viz., Gay.i, 66,843 ; Jahanabad, 21,022, Daudnagar, 10,058 : Tikan',

8178 ; Pherghati, 7033 ; Hasua, G119 ; and EajauH, 5012. About
four-fiftUs 01 the surface is cultivated. • Rice forms the great agri-

«riUura\ staple, the area under cultivation being estimated at about
900,00f acres, yielding an outturn of over 400,000 tons. Wheat
occupies about 170,000 acres, producing a crop of 60,000 tops, of

which one-half is exported. Oil seeds are grown on about 35,000
acres, a.id opium on between 60,000 and 70,000 acres. Cotton,

sngar-cime, chilies, and vegetables are also grown. Droughts are

common, and in the famine of 1866 Gaya suffered severely. The
scarcity of 1873-74 did not affect tlie district to any great extent.

Manufactures consist of common brass utensils) black stone orna-

ibents, pottery, tasar silk clotli. Formerly cloth-weaving and
paper-making were important manufactures in the district, but these

industries have now almost entirely died out. The chief exports are

fond grains, oil seeds, indigo, crude opium (sent to Patna for manu-
facture), saltpetre, sugar, blankets, brass utensils, &c. The imports

are salt, piece goods, cotton, timber, bamboos, tobacco, lac, iron,

spices, and fruits. Tlio principal trade route is along the .PatnA

branch road. The total not revenue of the district in 1876-77 was
X188,426, of which £136,692 w.as derived from the land; the net

civil expenditure, £23,878. The district and municipal police of

all ranks numbered 923, besides a rural force of 6790 men paid by
the landholders and villagers. The number of schools in 1873-74

was 446, attended by 8139 pupils. The climate of Gaya is dry and
healthy,—the average annual temperature being about 80° F, , and
average annual rainfall 35 59 inches.

GayX, the chief town and admini.strative headquarters of

tile above district,- situated on the bank of the PhAlgu river,

lat. 24° 47' 15" N., long. 85° 3' 10" E. The- population in

1872 numbered 66,843 :—Hindus, 52,265 ; Mahometans,

14,444; Christians, 134. The municipal income in 1871

was £2716, and the expenditure .£2351. The town con-

sists of two distinct parts, adjoining each other; the part

containing the residences of the priests is Gay4 proper

;

and the other, which is the business quarter, is called

Sihibganj. The civil offices and residences of the European
iuhabitants are situated here. GayA derives its sanctity

from incidents in the life of Buddha connected with the

adjoining district. But a local legend also exists concern-

ing a pagan monster of great sanctity, named- Gayil, who
wickedly tried to save sinners from deserved perdition.

Brahma in order to get rid of Gayi induced him to lie

down in order that a feast might be held on his body ; and

once down, he placed a large stone on him to keep him
there. The tricked demon struggled violently, and, in

order to pacify him, Brahma promised that the gods should

take up their permanent residence in him, and that any one

who made a pilgrimage to the spot were he lay should be
delivered from the terrors of the Hindu place of torment.

This may possibly be a Brahmanic rendering of Buddha's
Kfe and work. There are forty-five sacred spots in and
around town, which are visited by from 100,000 to 200,000
jiilgrims annually.
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GAY-LUSSAC, Joseph Louis (1778-1850), one of the
most distinguished of modern physicists and chemists, waa
boru at St Leonard, in the department of Haute Vienne,
on the 6th of December 1778. His father, Antoine Gay,
who was procureur du roi and judge at Pont-de-Noblac,
had added to the common family name the distinctive title

Lussac, from a small property he had in the neighbourhood
of St Leonard. The family consisted of two sons, of whom
Joseph Louis was the elder, and three daughters. Intended
fur the bar, young Gay-Lussac prosecuted his early studies

in Latin and other elementary subjects at home, under the
superintendence of the Abhi Bourdeix and other masters,

until 1794, when he was sent to Paris, where he worked
very hard for three years preparing for admission to the

foole Polytechnique. After a brilliant examination he
was received into this institution on December 27, 1797,
whence on the 22d of November 1800 he was tran.sferred to

the school Des Ponts et Chauss^es. Shortly afterwards he
wasassigned to Berthollet, whohadreturned from Napoleon's

Egyptian expedition; and^ who was desirous of having an
able student from the Ecole Polytechnique to aid him
in his researches. The' results expected by the author of

the Statique Chimique were not verified by his assistant's

experiments, which seem to have been recorded without any
consideration of the theorizer's feelings. It was on this

occasion, according to Arago, that Berthollet, at first nettled

to find that his ideas were not confirmed, delivered himself

as follows :
" Young man, it is your destiny to make dis-

coveries. You shall be henceforth vmy companion. I

wish—it is a title of which I am sure I shall have cause

some day to be proud-^I wish to be your father in

science."

Gay-Lussiu; accordingly entered on a long series of re-

searches upon certain physical phenomena, which though of

constant recurrence in experimental inqvriries, had up to

this tihie been very imperfectly exai^iined. In his first

memoir {Ann. ,de Chimie, t. xliii,, 1802) he shows that

different gases are dilated in the" same proportion when

heated from 0° to 80° (Reaumur). He does not seem to

have been aware of Dalton's experiments on this subject,

which were indeed very far from being accurate ; but he

states in a footnote that " le cit.' Charles ^ avait remarqu6

depuis 15 ans la meme propridtd dans ces gaz ; mais,

n'ayant jamais publie ses resultats, c'est par le plus grand

hasard que je les ai connus." In return for his having

thus rescued from oblivion the remark which his fellow-

citizen, probably wisely, did not think worth recording, some

recent authors have changed the title of the law frorh that

of Gay-Lussac to that of Charles. The investigations re-

corded in this memoir were followed by experiments on the

improvementsof thermometersand barometers, on the tension

of vapours, their mixture with gases, and the determination of

their density, evaporation, hygrometry, and capillarity. In

course of these researches, which engaged him for. a couple

of years, he acquired not only dexterity in manipulation

and the contrivance of experiments, but a great deal of

valuable knowledge of physics. During the interval, in the

year 1802, he had been nominated FoUrcroy's demonstrator

at the Ecole Polytechnique, and as he had in this capacity

to lecture frequently for the professor, he was begitming to

acquire reputation as a teacher and expounder gf chemistry

and physics, by the clearness, precision, and care which his

lectures evinced. In 1803-4 certe.in results respecting

terrestrial magnetism had been obtained during two balloon

ascents, which appeared of so much interest that the French

Academy was desirous of having them repeated. Through

Berthollet and Chaptal the balloon which had been used in

Egypt was obtained, and fitted up with various instruments;

the observations were, entrusted to Gay-Lussac and Biot
,

> The inventor of the " Charliire." or hydrogen balloon.
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who made their first ascent from the garden of the Conser-

vatoire de3 Arts et Jletiers, on August 24, 1804. In this

ascent an altitude of 4000 metres was attained, but unex-

pected difficulties were encountered, and the results were

not decisive. Not satisfied with the expedition, Gay-Lussac

got a larger balloon provided with every requisite, and made
an ascent by himself on September 16 of the same year.

On this occasion the balloon rose to a height of 7016 metres,

an .altitude greater than any which had been formerly

reached, and surpassed only by a few later ascents. At this

great elevation of nearly 23,000 feet, and with the thermo-

meter at 9|° C. below, freezing, Gay-Lussac remained fur a
considerable time making observations on temperature, on
the moisture of the air, on magnetism, and other points.

He observed particularly that he had considerable difficulty

in breathing, that his pulse was quickened, and that by the

absence of moisture in the air his moutli and throat became
so parched that it was painful to swallow even a piece of

bread. The experiments on magnetism for which the ascent

was primarily made were imperfect, but they led him to the

conclusion that the magnetic efi'ect at all attainable elevations

above the earth's surface remains constant.^ Having col-

lected samples of air at different elevations he, on his return

to Paris, proceeded to analj'se them ; and in conjunction

with Alexander von Humboldt, whom he had associated with

himself in this investigation, he published several papers on

eudiometric analysis and related topics. The memoir,
which was' read to the Institute on October 1, 1804, con-

tained the germ of what was afterwards Gay-Lussac's most
important generalization. The authors observed that when
oxygen and hydrogen combine together by volume, it is in

the proportion of one volume of the former to two volumes

of the latter. Prior to this the numerous experiments on
the volume. composition of water had always brought out

various complicated ratios, though approaching the simple

one more or less closely. It was not, however, till 180?,

that Gay-Lussac announced the law of combination by
volume in its general form. Shortly after these investiga-

tions were completed, Gay-Lussac got leave of absence to

accompany Von Humboldt on a.scientific journey, to Swit-

zerland, Italy, and Germany. Provided with physical' and

meteorological instruments, they left Paris March 12, 1805,

and travelled- by Lyons, Chambery, aud.Mont Cenis to

Genoa, and thence to Eome, -where they arrived on July 5.

After a short stay at Rome in the residence of "William von

Humboldt, during which Gay-Lussac made a few chemical

analyses, they departed for Naples in company with

Leopold von Buch, afterwards .so eminent as a geologist.

During this-visit Gay-Lussac had the opportunity of study-

ing on the spot volcanic eruptions and earthquakes.

Vesuvius, which was in violent action, he ascended six

times. After this the party went back to Rome, and then

started for Florence on September 17, 1805. A few days

having been spent there, they went on to Bologna and

thence to Slilan, which they reached on October 1, and

there they had the pleasure of meeting Volta. The party

crossed the St Gottliardon October 14-15, in the midst of

a storm which prevented their seeing anything, and after

some delay reached Gottingen, where they .were received

with much attention by Blumenbach, the famous naturalist.

On November 16 they arrived at Berlin, where the winter

and the following spring were spent. In this way Gay-Lussac
became acquainted with the best society in Berlin, and was

especially intimate with Klaproth and Erman. In spring

he hurriedly returned to Paris. The death of an Acade-

mician had left a vacant place, and he was hopeful that he

might be elected to fill it. Arago remarks that it is curious

' The numerous observations made in both ascents are recorded in

the JmimM de Physifv^ for lo04. vol. 69.

that Gay-Lussac should have found it necessary to be on
the spot to ensure success. What he had already done for

science might have been considered sufficient, apart from

personal considerations, but there were prejudices which
might have acted unfavourably, if he had not been
present to meet them. These were, however, success-

fully overcome, aud he entered the Academy in 1806. In
the following year was inaugurated the Soci^t6 d'Arcueil,

a small group of scientific men who used* to assmble &t

BerthoUet's house. Gay-Lussac was an original member of

this society, which is of interest chiefly on account of its

having been the means of publishing some papers which
have since proved of great historical interest. The results

of his magnetic observatioris made along with Humboldt
were published in vol. L of its Memoires (1807); and voL

ii. (1809) contains the important memoir on gaseous com-

bination, in which he pointed out that, when gases-combine

with one another by volume or by measure, they do so iu

the very simplest proportions, 1 to 1, 1 to 2, 2 to 3^ and so

on, and that the volume of the product in the gaseous state

bears a very simple ratio to that of the constituents. This

law, which, along with Humboldt, he had shown to be true

of water, he extended to several other gases, and he even

deduced from the vapour density of compounds that of

certain elements, more particularly, carbon, mercury, and
iodine, which had not been ascertained by direct experiment.

It would take too much space to give in detail the criti-

cism which the enunciation of the principle evoked, more
particularly from Dalton, who would cot accept Gay-
Lussac's position, and affirmed his belief that " gases do not

unite in equal or exact rneasures in any one instance ; when
they appear to do so, it is owing to the inaccuracy of. our

experiments.'"- There was at that time the difficulty that

the specific gravity of gases and vapours had been imper-

fectly determined, and the necessary consequence of Gay-
Lussac's law, that the specific gravity and combining weight

of elements should be expressed by the same number,
could not be experimentally ionfirmed. Moreover, Dalton
rested combination on atomic and not on combining
weights, and the numbers he employed'were in almost every

instance -very different from those which more accurate

analysis has since determined. But the imperfect character

of the then available data, and the amount of seemingly
adverse experimental evidence, only throw a stronger light

on the genius of Gay-Lussac in divining a law which, as

science has progressed, has been' duly confirmed, and which
not only forms the most important control of the combin-
ing weight of chemical substances, but, when interpreted

by the kinetic theory of gases, ghows that the physical mole-

cules (that is to say, the portions of the substance which
are not broken up into smaller parts during the motion
which we call heat) exist in equal numbers in equal

volumes of different gases at the same temperature and
pressure. This law, which has. as high a claim as tha

other to bear the name of Gay-Lussac, is also sometimes
deprived of that honour, and called the law of Avogadro,
who, long afterwards, by his more extended researches,

caused the importance of the law to be recognized by
chemists.

The next events in Gay-Lussac's scientific career are con-

nected with what may be called his rivalry with Davy, whu
in matter of age (b. December 17, 1778) was almost exactly

his contemporary. In 1 808 -when Da%-y, having isolated

potassium and sodium, was awarded Napoleon's prize for thai

most important discovery in voltaic electricity, the emperor
is said to have asked how it was that these discoveries were
made abroad and French prizes were carried away. Having

' Xew System of Chemical Philosophy, Manchester, 1810, part ii.-,

J). 559.
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been informed tl at there was no battery ol power equal to

that used by Davy, he caused a very large one to be made,

and presented it to the licule Polytechnique. While waiting

for it, Gay-Lussao and Th^nard succeeded in preparing

potassium by a direct chemicnl action, in whicli fused potash

was brought in contact with red-liot iron. This method
enabled chemists to prepare the alkali metals in quantity,

and Gay-Lussac and Th^nard availed themselves of it to

examine the properties of potassium very completely, and
not only so, but also to use it as a means of decomposing

other substances. It was in this way that tbey separated

boron from boracic acid, an element which was also prepared

by Davy with the same materials. It is worth notice that

Davy admitted the advantage of the method of Gay-Lussac

and Th^nard, though he seems to have subsequently re-

garded their appropriation of the newly-discovered metal as

not altogether warranted.' The researches with the great

battery after it was made did not come up to their especta-

tions ; the power fell far short of what had been anticipated,

and they confined themselves rather to an examination of

the phenomena presented by the apparatus itself, than to

using it as an engine for effecting important decompositions.

In 1809 was published the second investigation parallel

to one by Davy, namely, upon hydrochloric (or, as it

was then called, muriatic) acid, and chlorine, then called

oxymuriatic acid. This memoir was read to the Institute,

and was also published in the second volume of the Memoires
(TArcueil. Gay-Lussac and Thdnard describe a crowd of

reactions they had tried for determining the characters of

these bodies. They pointed out differences between the,

muriatic and other acids, and indicated that the anomalies

which it presented were explicable cither on the hj'pothesis

of water being an essential constituent of the acid, or on
that of the oxymuriatic acid being a simple gas. At the

end of their memoir, however, they decided in favour of

oxymuriatic acid being compound, although they had failed

to get oxygen from it by heating it with carbon. The ex-

planation of this decision seems to be that, while they
themselves were influenced to some extent by Lavoisier's

oxygen theorj' of acids, some of the other members of the
Arcueil Society, such as Laplace and BerthoUet, were keen
Lavoisierians, and were prepared to oppose any criticism

which might lead to a modification of the great Frenchman's
opinion on so vital a point. To admit the existence of an
acid without oxygen might have led to a loss of the whole
scientific position which France had gained by Lavoisier's

defeat of phlogiston. Davy who was not under the same
influence, declared, as the result of his inquiries, that oxy-
muriatic acid gas was simple, and that therefore there

nay be acids without oxgyen. Sometime after, Gay-Lussac
and Th^nard agreed with this view, which they could do
with less hesitation, as they had themselves indicated it in

their own memoir.
Among the investigations which Gay-Lussac under-

took with Th6nard in the years 1810-1811, and which
ultimately yielded most valuable results, must be men-
tioned those upon organic chemistry, and especially upon
the analysis of fixed organic compounds. Before this time

' Gay-Lussac and Thenard made no claim, of course, to the dis-
covery of potassium and sodium, tliough several important discoveries
followed from their experiments. Thus, in addition to boron, they
got also the fluoride of boron ; and by the rapid combustion of the
alkal: metals in dry oxygen they got their peroxides, by means of which
Thenard subsequently prepared the peroxide of hydrogen. At first,

however, they atem to have thought that the alkali metals contained
hydrogen, and it -n-as not for a couple of years that they accepted
Davy's view of their simplicity. Indeed, about this time there appears
to have been consider.iblo uncertainty about the elemental character of
the metals, it being thought that they contained hydrogen, an idea
which, on account of its retrograde nature, was criticized by Davy as a
kind of phlogistic re rival

tue only way of determining the- composition of organic
substances was to explode them with oxygen, and as this
method was practicable t.nly in the case of bodies which
were gaseous, or could be readily volatilized, the great
majority of fixed organic substances still remained unex-
amined. Gay-Lussac and Thenard introduced the plan of
adding some oxidizing agent to the substance and burning
it in a tube. They used chlorate of potassium; and the
products of combustion were collected over mercury. The
results obtained were in some cases very accurate, but the
process was difficult of execution, and it is singular that the
authors should have preferred it to combustion with oxide
of copper, which they also tried. In 1815, however, Gay-
Lussac employed the latter agent for the examination of
cyanogen, and the other method was abandoned. ' The final

improvements were made some years later by Liebig, when
working in Gay-Lussac's laboratory. By their original
method Gay-Lussac and Thdnard determined the composition
of fifteen organic substances, including sugar, starch, gum,
wax, oil, various woods, resin ; mucic, oxalic, tartaric, citric,

and acetic acids ; and albumen, fibrin, gelatin, and casein.

Gay-Lussac succeeded also, in 1811, in obtaining pure
hydrocyanic acid. He described its physical properties, but
did not announce anything about its composition tiU 1815,
when he published his celebrated memoir in which he
described cyanogen as a compound radical, prussic acid as

a compound of this radical with hydrogen alone, and the

prussiates as compounds of the radical with metals. He
also showed how to prepare free cyanogen, and explained

Berthollet's oxyprussic acid to be really chloride of cyanogen.

The proof that prussic acid contains hydrogen and no
oxygen was a most important support to the hydrogen acid

theory, while the isolation of the radical cyanogen was of

equal importance for the subsequent epoch of compound
radicals in organic chemistry.

In lS13-li Gay-Lussac published his memoirs on iodine.

This was the third investigation which involved a rivalry

with Davy, and it was also that about which there was most
feeling. Courtois had discovered the substance in 1 8 1 1 , and
had given some of it for examination to Clement-Ddsormes.

He had only published a brief notice of it when Davy
arrived in Paris, having obtained express permission of

Napoleon to pass through France on his way to Italy. Davy
got a few fragments of this curious substance, and after a

brief examination with a very limited portable laboratory

which he had with him, perceived its analogy to chlorine, and

drew the conclusion that it must be a simple body of similar

character. Gay-Lussac, it is said, having heard of Davy's

making experiments with it, went off to Courtois, got a

specimen, and proceeded to examine it. He also saw its

likeness to chlorine, but his previous decision respecting

that body hampered him, and it was with some hesitation

that he ultimately acknowledged its elemental character.

Whether or not Gay-Lussac f^as actuated by the motive

ascribed to him by Arago—that it would be a reflexion on

French science were the settlement of the characters of this

substance to be left to a foreigner visiting Paris—it is not

necessary to enquire ; but Davy seems to have felt that Gay-

Lussac was competing, and not altogether fairly, with him.

In a letter to Clement he gives a brief account of his work,

and lays claim to the first revelation of the elemental char-

acter of iodine, and again in a subsequent letter to his

brother, which contains a short review of the -Parisian

chemists and their reception of him, the only complaint he,

makes is that Gay-Lussac had played him a trick in trj-ing

to appropriate the discovery of the character of iodine and

of hydriodic acid. Quite apart, however, from this claim

on Gay-Lussac's part, the memoirs remain models of inves-

tigation and description. Davy quite freely admitted thai

full light might be expected on ^he subject from its
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having been taken in hand by so able and accurate a

chemist as Gay-Lussac.

The year 1815 saw the completion of the research on

cyanogen already referred to, and with it concludes the

period of Gay-Lussac's most important discoveries. Having

now attained a leading if not the foremost place among the

scientifit men in the French capital, his advice was often

required on important questions. His attention was thus

'tamed in part from purely scientific subjects to points of

'practical interest. In these new' fields, however, he dis-

played the same powers which he had exercised so sedu-

lously in the pursuit of scientific truth; in fact he was now
to introduce and establish scientific accuracy where there

had been previously only practical approximations. The

most important of these later discoveries were the method

of estimating the amount of real alkali in potash and soda

by the volume of standard acid required for neutralization
;

the method of estimating the amount of available chlorine

in bleaching powder by a solution of arsenious acid ; direc-

tions for the use of the centesimal alcoholometer, published

in 1824, and specially commended by the commission of

the Institute appointed to report on it, as displaying all the

accuracy and exhaustive treatment of the author j and
lastly, the perfecting of the method of assaying silver by a

standard solution of common salt, a volume on which was
published in 1833. This last has superseded the old

method of assaying silver by cupellation, as being more
rapid, more accurate, and easier of execution; and indeed

all these processes are so complete and satisfactory, and are

besides so identified'with their author's name, that his

reputation is secured by them, quite independently of his

earlier work. In what has been said above, only the more
important of Gay-Lussac's discoveries have been alluded to.

To enter into an account, however brief, of all his

labours, would occupy more space than can be allowed

here. Indeed the list of his papers in the Koyal
Society's catalogue amounts to 1 48, besides thos^ of which

he was joint-author v7ith Von Humboldt, Th^nard, Welter,

and Liebig ; and they embrace every department of the

science as cultivated fifty years ago. Among . his later

researches may_be menfioned those on fermentation, and
those executed by Liebig in conjunction with him, after the

young German chemist had gained the coveted admission

to Gay-Lussac's private laboratory during the years 1823-
24. The latter include improvements on organic analysis,

and the examination of fulminic acid. Gay-Lussac con-

tinued his work, and published the results in the Annales
de Chiniie, of which he had been joint-editor for some thirty

years, up till almost his death, which took place at Paris on
May 9, 1850.

Some of the appointments he held have been already
referred to. After having acted as Fourcroy's demon-
strator, he was made professor of chemistry at the ficole

Polytechnique. From 1808 to 1832 he was professor

o| physics at the Sorbonne, and he only resigned that
ofiSce when he was made professor of chemistry at the
Jardin des Plantes. Besides being on the commission of
arts and manufactures, and the " administration " of gun-
powder and nitre, he was appointed assayer for the mint in

1829. In 1831 he was elected to the chamber of deputies
asmember for Haute Vienne. and finally, in 1839. entered
the chamber of peers.

Gay-Lussac's scientific work is remarkable not only for
its range but for its intrinsic worth, its accuracy of detail,
its experimental ingenuity, its descriptive clearness, and tlie

soundness of its inferences. He did not hesitate to criticize

his own results, and replace them by others more accurate
tither of his own or of another's discovery ; he improved
and invented phy.'sical and chemical apparatus : the baro-
meter, thermometer^ cathetometer, alcoholometer, and the

burette, which still bears his name, all bear witness to hia'

ingenuity and practical skill. He devised new analytical

methods ; he discovered new substances, sucli as tiuoride

of boron, and iodic, hydrosulphocyauic, dilliionic, and
hyposulphurous acids; he enlarged and correctad the

knowledge of those already discovered ; he examined the

physical conditions of chemical action ; he searched into

the causes of chemical combination and chemical change.

That he had the power of grasping the law underlying a

few facts is nowhere more evident than in the memoir on

gaseous combination, his most important contribution to

science. That he missed the opportunity of assigning the

chief limit to Lavoisier's hypothesis, must be ascribed partly

at least to the influence of others. Authority decided it.

perhaps against his secret convictions.

Prom Arago's and other notices one gathers that Gay-
Lussac was reticent, patient, persevering, accurate to

punctiliousness, perhaps a little cold and reserved, and not

unaware of his great ability. But he was also bold and
energetic, not only in his work, but equally so in defence

aiid support of his friends. His earliest childish adven-

tures, as told by Arago, herald the fearless aeronaut and
undaunted investigator of volcanic eruptions. The en-

durance he exhibited under the laboratory accidents

which befell him shows the power of will with which

he could face the prospect of becoming blind and useless

for the prosecution of the science which was his very

life, and of which he is one of the most distinguished orna-

ments. It was only at the very end, when the disease

from which he suflfered left him no hope, that he complained

with some bitterness of the hardship of leaving this world

when so many discoveries were making, and when so many
more were likely to be made.

The more important of Gayi-Lussac's papers are scattered through
joiirnals difScult of access. The most complete list of them is con-

tained in the Eoyal Society's catalogue oil scientific papei-s ; lists

are also given at the end of HoefePs article in the Biographie
Ginirale, and in PoggendorfTs Biographisch-litcrarisches Hand-
v:ijrterbuch, Leipsio, 1863. Accounts of various portions of Gay-
Lussac's discoveries and views will be found in such works as

Thomson's History of Chemistry, vol. ii., London, 1830; Kopp'9
Gcschichte dcr C'Aerai<^ Brunswick,* 1843-47; Kopp's Entwickcl-
ung dcr Chetnie, Munich, 1S71 ; Dumas, Lemons sur la rhilosophx/i

Chimique, Paris, 1837, and reprinted Paris, 1878 ; Ladenburg,
Vortrage iiber die EnlwickelungsgcschiMe dcr Chemie, Brunswick,
18G9; Forbes, A Remew of the Progress of Mathematical and
Physical Science in more recent times, Edinburgh, 1858. The chiel

authorities for the life of Gay-Lussac are Arago {(Euvres, Paris,

1855, t. iii); Biot (Abstracts, Royal ^Society, vol. v., 1843-50, p.

1013); P. A. Cap (Le Mmium d'Sisloire Naturdle, Paris, 1854.
pt. 1, p. 137). (J. F.)

GAZA, an ancient city of Philistia, close to the sea and
to the south boundary of the Holy Land. The Hibrew Ls

more correctly rendered in English as Azzah (Deut. ii. 23),

and ineans " strong." The modern Arabic form of the

name is Ghazzeh. The town_§tands on an isolated hill about

100 feet high, and has now a population of 1800 souls. It

is divided into four quarters, the eastern suburb consisting

entirely of mud houses. A magnificent grove of very

ancient olives forms an avenue 4 miles long north of the

city. On the south-east are a few palms. There are many
lofty minarets in various parts of the town, and a fine

mosque built of ancient materials. A 12th century church
towards the south side of the hiU has also been converted

into a mosque. On the east is sho^vn the tomb of Samson
(an erroneous tradition dating back to the Middle Ages).

The ancient walls are now covered up beneath green mounds
of rubbish. The, water supply is from wells sunk through
the sandy soil to the rock; of these there art more than
twenty—an- unusual number for a Syrian town The land
for the 3 miles between Gaza and the sea consists prin-

cipally of sand dunes. There is no natural harbour, but
traces of ruins near the shore mark the site of the old
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Majuma Gazae or Porb of Gaza, now called el Mineb, which

in the 5th ceutury was a separate towa and episcopal see,

under the title Coustantia or Limena Gaza. In the 7tli

eentury there were numerous families of Samaritans in

Giza, but they became extinct at the commencement of the

present century. Hashem, the father of Mahomet, lies

buried in the town. On the east are remains of a race-

course, the corners marked by granite shafts with Greek

inscriptions on them. To the south is a remark-ible hill,

quite isolated and bare, with a small mosque and a grave-

yard. It is called el Muntar, ' the watch tower," and is

supposed to be the mountain "before (or facing) Hebron,"

to which Samson carried the gates of Gaza (Judg. xvi. 3).

The bazaars of Gaza are considered good. An extensive

pottery exists in the town, and black earthenware peculiar

to the place is manufactured there. Tlie climate is dry

and comparatively healthy, but the summer temperature

often exceeds 110' Fahr. The surrounding country is

partly cornland, partly waste, and is inhabited by wander-

ing Arabs. From the 5th to the 12th century Gaza was
an episcopal see of the Latin Church, but even as late as

the Ith century an idol named Mamas was worshipped in

the town.

GAZA, TiiEODOEus (c. 1400-1178), cue of the leaders

of the revival of learning in the loth century, was born at

Thessalonica about the year 1400. On the capture of his

native city by the Turks in 1430 he removed to Mantua,
where he rapidly acquired a competent knowledge of Latin

under the teaching of Victorino de Feltre, supporting

himself meanwhile by giving lessons in Greek, and by
copying manuscripts of the ancient classics. About 1440
he became professor of Greek in the newly founded univer-

sity of Ferrara, to which students in great numbers from all

parts of Italy were soon attracted by his fame as a teacher.

He had taken some part in the councils which were held in

Ferrara (1438), Florence (1439), and Siena (1440), with

the object of bringing about a reconciliation between the

Greek and Latin Churches ; and in 1 450, responding to the

invitation of Pope Nicholas V., he wetlt to Rome, where he

was for some years employed by his patron in making Latin

translations from Aristotle and other Greek authors. From
1456 to 1458 he lived at Naples under the patronage of

Alphonso the Magnanimous ; and shortly after the latter

date he was appointed by Cardinal Bessarion to a benefice

;in the south of Italy, where the later years of his life were

spent, and where he died at an advanced age in 1478.

Gaza stood high in the opinion of most of his learned con-

temporaries, but still higher in that of the scholars of the

succeeding generation. His Greek grammar, in Greek
{ypa/xfiaTtKiji cio-aycuyijs /3i'/?Ata S), first printed at Venice

in 1495, and afterwards partially translated by Erasmus in

1521, although in many respects defective, especially in its

syntax, has done good service in the cause of sound learning.

His translations were very numerous, including the Pro-

hleniaia, De Uisioria Animalium, De Partibws Aiiimalmm,
and De Geiieraiione Animalium of Aristotle, the Uistoria

Planlarum and De Caiisis Plantarum of Theophrastus, the

Prohlemata of Alexander Aphrodisias, the De Inslruendis

Aciehus of jElian, and some of the Homilies of Chrysostom.

He also turned into Greek Cicero's De Senechde and
Somnium Scipionis,—with much success, in the opinion of

Erasmus ; with more elegance than exactitude, according

to the colder judgment of modern scholars. He was the

author also of two small treatises entitled De Meiisihus and
De Origine Turcarum.
GAZELLE. * See Antelope.
GAZETTE, The London, is the official newspaper of the

Government, and is published every Tuesday and Friday.

It contains proclamaLiuu.'i, orders, regulations, and other

acts of state, and is received as evidence thereof in leg^I

proceedings. It also contains notices of proceedings in'

bankruptcy, dissolutions of partnership, iic. The Bank-
ruptcy Act, 1809, requires the order of adjudication to be
published in the Ga:el/e, and makes the Ga:el(<: conclusive

evidence of adjudication. Other statutes, dealing with
special subjects, have similar provisions. Unless by
virtue of such statutes, the Gazette is not evidence of any-

thing but acts of state. The Scotch law of evidence

would appear not to be so stringent. Gazettes are also

published in Edinburgh and Dublin.

GEBER. After all the research and criticism that have

been expended on this the first and most interesting

persoilage in the modern history of chemistry, little is

definitely known about him, and about the origin of the

works which pass under his name. It has been a very

general tradition to regard Gebcr as an Arabian, but until

the publication in recent years by European scholars of the

works of Arabian historians and bibliographers, the pro-

bable source of the tradition has not been known. It seems

to be pretty generally believed that the Geber of Western

Europe is the same as the person who is called in full Abu
JIusa Dschabir (or Jabir) Ben Haijan Ben Abdallah el-Sufi

el-Tarsusi el-Kufi, who was reckoned the most illustrious

of the alchemists by the Arabs, and who is mentioned in

the Kitab-al-Fikrist (10th cent.), by Ibn Khallikan (13t)i

cent.), by Haji Khalfa (17th cent.), and other writers.

If this be correct, Geber must have flourished in the 8th

century, for, according to Haji Khalfa, Dschabir Ben Haijan

died in the ICOth year of the Hcgira, which corresponds

with the year beginning October 19, 776 a.d. This date

is incidentally confirmed by other writers, though there are

difficulties arising from the date of his teacher Kalid Ben
Jezid, and his patron Dschaafar essSadik. ' His birthplace

was Tarsus, or, as others say, Kufa; and he is said to have

resided at Damascus and at Kufa. This account, though

apparently the most trustworthy, does not agree with the

statements of D'Herbelot, quoted seemingly from native

sources, that Geber was born at Harran in Mesopotamia,

was a Sabcean by religion, and lived in the 3d century of

the Hegira. Nor does it agree with that of Leo Africanus,'

who in 1526 gave a description of the Alchemical Society,

of Fez, in Africa, and told how the chief authority of that

society was a certain Geber, a Greek, that had apostatized

to Mahometanism, and lived a century after Mahomet.'

Leo's story has circulated very widely, but its accuracy

has been impugned by Reiske and Asseman, and the works

of both Leo and D'Herbelot have been rejected as autho-

rities by Wiistenfeld. Other writers have tried to show,

tliat Geber was a native of Spain, or at least lived at

Seville, but this has probably arisen from confusing

Geber the chemist with other persons of the same or

similar name. From the doubt encircling the personality of

Geber, some have gone the length of questioning whether

such a person ever existed but in name, and this view has

been again expressed by Steinschneider, who mentions
" Abu Musa Dschabir Ben Haiyan, commonly called Geber,

an almost mythical person of the earliest period of Islam,

renowned as an alchemist." While Steinschneider here ex-

hibits notable scepticism with respect to Dsohabir's very

existence, he exhibits equal credulity in his belief that this

mythical Dschabir is identical with Geber. In the present

state of the question there is no alternative but to accept

the account given iii the Fihrist, and admit the possibility

of Dschabir and Geber being one and the same. Con-

firmation of this view is to be sought in a comparison

of the works ascribed to Geber with those bearing tbi

name of Dschabir. The latter are divisible into two

classes, those mentioned in Arabic bibliographies, ^and

those existing in manuscript in European libraries. j^To

Dschabir is assigned the authurahip . of>« aD^.immaBsa
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number, of works on chemistry apd many other topics

besides Titles of 500 of these are given in the Fihrist,

and have been reproduced by Eammer-Purgstall, but

nothing else is known about them. Haji Khalfa also enu-

merates the titles of several alchemical works by Dschabir,

and ottler works are mentioned by other writers. Again

Arabic MSS. on alchemy bearing the name of Dschabir

Ben Haijan exist at Leyden, at Paris, in the British

Museum, and elsewhere ; but these have not been critically

examined. ais to their date, age, authenticity, contents, &c.

It is not known if they correspond with the lists already

mentioned, or with the Latin MSS. or the printed versions.

The Latin MSS. are contained in the Vatican, at Leyden,

Oxford, and other places. Of these the Vatican MS. is the

alleged basis of some of the printed editions _: and the

Bodleian MSS. have been described by W. H. Black, but

no collation of the text of these writings for critical pur-

poses has as yet been made. The oldest of the MSS. dates

from the 1 iih century ; but if the works ascribed to Koger
Bacon, Albertus Magnus, and others be genuine, Geber's

name and writings must have been known and esteemed at

a still earlier period. The works which purport to have

"been written by Geber, and which have been printed, bear

the following names :

—

Summa perfeclionis ; Liber invesii-

gationis, or De investigatione perfectionis ; De inventione

veriiatis ; Liber Foriiacum ; TestameHtum. None of the

editions appear to contain the whole of these tractates
;

there are usually found only two or three of them, but the

Englisli translation contains them all except the Testament,

which is considered spurious by some writers. The printed

editions of these works are very numerous, but they arc all

uncommon, and some of them are exceedingly rare. No
approximately complete list is contained in any biblio-

graphy, and very few writers have seen more than half a

dozen at most. The most complete catalogue from personal

inspection is given by Beckmann. It contains twelve

editions, but that does not comprise nearly all those which

are known. While some of the editions correspond exactly,

being merely reprints, there are important differences among
others. What light these variations may throw upon the

origin of the text has never been investigated. A critical

edition of the works with the various readings would bo

necessary before deciding thft what ia found in them is

really Geber's, and dates back eleven centuries. It may
be that some of the knowledge of chemistry credited to

Geber was really interpolated at a later date. It is

quite possible that the account given of the various acids,

salts, and metals, and of the apparatus and operations,

may have been modified or extended. But, on the other

hand, the general theory that runs through the whole of

the writings ia in all probability original. The theory is

that the metals are composed of the same elements, and

that by proper treatment the less perfect can be gradually

developed into the more perfect metals. This theory is

very clearly, and one may even say logically, worked out,

and it was the leading idea in chemistry down to the

16th century at least. In carrying out this theory prac-

tically, certain materials were employed and were subjected

to operations, and the knowledge acquired about them

took shape by degrees. Though subsequent workers

added to what was knowu, Geber's reputed works are so

clear, so precise, so complete, that they differ in a most

striking manner from the works of even the best writers

in the later alchemical period, and make it difficult to

account for their existence at all. Older writings there

are none ; subsequent writings as clear as Geber's do
not appear until far more was known ; the unsolved

problem therefore remains. Who was Geber, and how does

it happen that hii works stand quite alone in chemical

literature ?

The following are a few of the authorities which may he con-
sulted :—Abulfcda, Annates Jloslcmici, Copenhageu, 1790, with
Feiske's note ; Beckmann, Gcschichtc dcr Erjindungcn, 1S03, v.
272 ; Black, Catalogue of MSS. bcqiicathcd to the University of
Oxford h\j Elias Ashmolc, 1845 ; D'Herbelot, Bibliolhcque Orientate,
Paris, 1697 ; Haji Kliall'a, Lexicon, ed. Fluegel, London, 1835-58

;

Hammer-Purgstall, Litcralurgesehielde dcr Arahcr, Vienna, 1850 ;

Ibn-Khallikan, Biographical Dictionary, by De Slane, Paris, 1843,'
vol. i. pp. 800-1; Kitabal-Fihrist, ed. Fluegel, 1871-72; Kopp,
Beitrdgc zur Gcsckichte dcr Ckcmie, Bruuswick, 1875, part iii.

;

Laboratory, 1867, vol. i. pp. 71-76; Leo Africanus, Africa: De-
scriptio, Leyden, 1632 ; Steinschneidcr, " Die toxicologischen
Schriften der Araber," in Virchow's Arc/iiv, Berlin, 1871, Bd. 52

;

Wiistenfeld, Geschichte der Ardbisckcn Aenle, Gbtlingen, 1840.
See also article Alchemy.* (J. F.)

GEBVVEILER, in French Guebiviller, a town of the
German imperial province of Alsace-Lorraine, in the district

of Upper Alsace, situated about 13 miles south of Colmar,^

at the mouth of the Blumenthal or " Vale of Flowers." It

communicates by a branch line with the railway between
"Strasburg and Basel. Among the principal buildings are

the Eoman Catholic church of St Leodgar, dating from the

12th century, the Evangelical church, the synagogue, the

town-house, and the old Dominican convent now used as a

market and concert^hall. The spinning, weaving, bleaching,

and dyeing of cotton is the chief industry, but woollen

goods and silk ribbons, as well as machinery, are also manu-
factured. Gebweiler is mentioned as early as 774. It

belonged to the religious foundation of Murbach, and in

1759 the abbots chose it for their residence. At the

French Revolution of 1789, however, the chapter house was
laid in ruins, and though the archives were rescued and
removed to Colmar, the library perished in the devastation.

Population in 1871, 11,104; in 1875, 11,622.

GECKO, the common name applied to all the species of

GeckotidcE, an extens've family of lizards belonging to the

Pachyglossae, or " thick-skinned " sub-order of Gray. The
geckoes are small creatures, seldom exceeding 8 inches ia

Leaf-tailed Gecko {Phylturus platurus),

length including the tail. With the head considerably

flattened, the body short and thick, the legs not high enough
to prevent the body dragging somewhat on the ground, the

eyes large and almost destitute of eyelids, and the tail short

and in some cases nearly as thick as the body, the geckoes

altogether lack the litheness and grace characteristic of most
lizards. Their colours also are dull, and to the weird and
forbidding aspect thus produced the general prejudice

against those creatures in the countries where they occur,

which has led to their being classed with toads and snakes,

is no doubt to be attributed. Their bite was supposed to

be venomous, and their saliva to produce painful cutaneous

eruptions ; even their touch was thought su^cient to convey

a dangerous taint. It is needless to say that in this

instance the popular mind was misled by appearances. The

geckoes are not only harmless, but are exceedingly useful

creatures, feeding on insects and worms, which, owing to

the great width of their oesophagus, they are enabled to
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swallow whole, and in pursuit of which they do not hesitate

to enter human dwellings, where they are often killed on

suspicion. The structure of the toes in those lizards forms

their most characteristic anatomical feature. These organs

are flattened out into broad discs, and are furnished with

transverse laniellar plates, by means of which the geckoes

are enabled to run with ease on the smoothest surface, and

to imitate the fly in remaining suspended on ceilings or on

the under surfaces of leaves. Most of the species have

nails to their toes, and these in their sharpness and retrac-

tility bear considerable resemblance to the claws of feline

animals. They are nocturnal in their habits ; but when not

exposed to the hot sunshine they are able to pursue their

prey by day. They hibernate ; and two fatty masses in

front of the pubis are supposed to furnish the means of

nourishment during this period. Many of the species

possess to a limited extent the chameleon faculty of chang-

ing colour, while their colouring generally may be regarded

OS protective ; a few Indian forms are said to become
luminous in the dark. The geckoes form an extensive

family, including 00 genera and 200 species, found through-

out the warmer regions of the _ earth, two only being

inhabitants of Europe, and even these occur also in the

north of Africa. Unlike most lizards, they are found in the

remotest oceanic islands, a fact which leads Mr Wallace

{Geographical Distribution of Animals) to suppose that

they possess exceptional means of distribution.

GED, William ( ? -1('49), the inventor of the art

of stereotyping, was born at Edinburgh about the beginning

of the 18th century. In 1725 he first put in practice the

art which he had discovered ; and some years later ho
entered into a partnership with a London capitalist, with a

view to employing it on a great scale. The partnership,

however, turned out very ill ; and Ged, broken-hearted at

his want of success, died at London, October 19, 1749.

The only books which he produced by means of stereotyp-

ing were two prayer-books for the university of Cambridge,
and an edition of Sallust. See Life by Nichols, 1781.

GEDDES, Alexander (1737-1802), a learned theo-

logian, biblical critic, and miscellaneous writer, was born

at the farm of Arradoul, in the parish of Rathven, Banff-

shire, Scotland, on the 14th of September 1737. At the

age of fourteen he entered the small Roman Catholic semi-

nary at Scalan in a remote glen of the Banflfshire highlands,

where he remained till October 1758, when he was sent to

the Scottish College in Paris for the further prosecution of

his studies. Here to considerable acquirements in biblical

philology and school divinity he succeeded in adding a

good knowledge of most of the literary languages of Europe.

Returning to Scotland after an absence of six years, he for

a short time ofiiciatBd as a priest in Dundee, but in May
1765 received and accepted an invitation to become resident

in the family of the earl of Traquair, where, with abund-
ance of leisure and the free use of an adequate library, he
made further progress in his favourite biblical studies.

After a second visit to Paris which extended over some
months, and which was employed by him in reading and
making extracts from rare books and manuscripts in the

public libraries, he in 1769 was appointed to the charge of

the Catholic congregation of Auchinhalrig in his native

county. During the period of a ten years' inciunbency

there he displayed a liberality of spirit which caused con-

siderable scandal to his stricter brethren ; and the freedom

with which he fraternized with his Protestant neighbours

once and again called forth the rebuke of his bishop (Hay).

Ultimately, on account of his occasional attendance at the

parish church of CuUen, where his friend Buchanan was
minister, he was deprived of his charge and forbidden the

exercise of ecclesiastical function^ within the diocese. This

happened in 1779; and in 1780 he went with his friend I

Lord Traquair to London, where he spent the rest of his
life, with the exception of a few weeks devoted to travel
on the Continent. Before leaving Scotland he had received
the honorary degree of LL.D. from the university of
Aberdeeu, a compliment seldom before paid to any Catholic,
and had been made an honorary member of the Society ol
Antiquaries, ia the institution of which he had taken a very
active part. Shortly after his arrival in London Geddes
received an appointment in connexion with the chapel of
the imperial ambassador, which he held until the chaplaincy
was suppressed some years afterwards. Having been intro-

duced to Lord Petre, to whom he broached Ids long-cheribhed
scheme for the publication of a new Catholic version of the
Scriptures on iho basis of the Vulgate, he met with every
encouragement from that nobleman, who assigned ta him
an annual salary of £200, and, moreover, undertook to
provide the needful books. Supported also by such scholars

as Kennicott and Lowth, Geddes in 1786 published aPro-
spectus of a new Translation of the Holy Bible, from corrected

Texts of the Originals, compared with the ancient Versions,

with various Eeadings, explanatory Notes, and critical

Observations, a considerable quarto volume, in which the
defects of previous translations were fully pointed out, and
the means were indicated by which these might be removed.
It attracted considerable notice of a favourable kind, and
led to the publication in 1788 of Proposals for Printing,

with a specimen, and in 1790 of a General Ansioer to

Queries, Counsels, and Criticisms. The first volume of the

translation itself, which was entitled The Holy Bible; or the

Books accounted sacred hy Jews and Christians ; othenvise

called the Books of the Old and Neio Covenants ; faithfullj/

translatedfrom corrected Texts of the Originals, with various

Readings, explanatory Notes, and critical Bemarks, appeared

in 1792, and was the signal for a storm of hostility on the

part of both Catholics and Protestants. It was obvious

enough—no small offenfe inthe eyes of some—that as a critic

Geddes had identified himself with Houbigant, Kennicott,

and Michaelis; but others did not hesitate to stigmatize

him as the would-be "corrector of the Holy Ghost." Three

of the vicars-apostolic almost immediately warned all the

faithful against the "use and reception "of his translation,

on the ostensible ground that it had not been examined and
approved by due ecclesiastical authority ; and by his own
bishop (Douglas) he was in '1793 suspended from the exer-

cise of his orders in the London district. The second

volume of the translation, completing the historical books,

published in 1797, found no more friendly reception; but

this circumstance did not discourage him from gi'ving forth

in 1800 the volume of Critical Remarks on the Hebrem
Scriptures, corresponding with a New Translation of the

Bible, containing the Pentateuch, of which it is enough tq

say that, while fully saturated with all the best learning

of its time, it presented in a somewhat brusque and in-

judicious manner the then novel and startling views of

Eichhorn and his school on the primitive l.istory and early

records of mankind. Dr Geddes was engaged on a critical

translation of the Psalms, which he had completed down tq

the 118th, when he wras seized with a lingering and painful

illness which ultimately proved fatal on the 26th of

February 1802. Although for many years he had been

under ecclesiastical censures, he had never for a moment
swerved from a consistent profession of faith as a Catholic

;

and on his death-bed he duly received the last rites of his

communion. It would appear, however, that the report

which gained currency that before his death he had made
recantation of his "errors" was entirely destitute of founda-

tion in fact. In his lifetime he enjoyed the friendship of

several eminent Continental scholars, and his death was

noticed as being a loss to science in the Gdehrte Zeitwtg

of Gotha and in other foreign journals.
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Besides pamphlets on the Catholic and slavery qnestjons, as well

as several fugitive y<:«a; d'csprii, and a number of unsigned articles

in the Analytical Jlcvicw, Geddes jalso published a metrical trans-

lation and adaptation of Select Satires of Horace (1779), and a

Terbal rendering of the First Book of the Iliad of Hoiacr (1792).

The Memoirs of his life and writings by his friend Dr Mason Good
appeared in 1803, and his unfinished work on the Psalms in 1807.

GEELONO, one of the leading towns in Victoria, coBval

with Melbourne in the history of Australian settlement,' is

pleasantly situated on'Corio Bay, an extensive western arm
of Port Phillip, 45 miles S.W. of Melbourne, in 39° 8' S.

lat. and, 144° 21' E. long. The town slopes to the bay on
the north side and to the Barwori river on the south, and its

position in' this respect, as well as the shelter it obtains

from the Bellarine range of hills, renders it the healthiest

town in the colony. Its streets are wide and laid out at

right angles, and there, are many handsome public and
private buildings. It has a botanical garden, and two parks
maintained b} the municipality. The public buildings

comprise a mechanics' institute (with a library containing

nearly 12,000 volumes), a public library, a town hall, a fire-

brigade establishment, a handsome and commodious
hospital, a supreme court, and orphan and benevolent-

asylums. The town is supplied with water from large state-^

constructed reservoirs in the Brisbane ranges, some 25 miles

distant. As a^ manufacturing centre Geeloug is of con-

siderable importance. It contains extensive woollen mills

and tanneries on the Barwon river, and paper of good
quality is largely made in the neighbourhood. Geelong
harbovir has area -and depth enough to hold all the navies

of the world. The bar at the entrance has been cut (at

an expense of £G000) to admit vessels of heavy draught,

and some of the largest wool ships are able to load at the

wharves, which are connected by railway with all parts of

the colony. The population of the city proper is a little over

12,000, but with the adjacent boroughs of Geelong West,
Chilwell, and Newtown the total is increased to 24,000.

GEESTElItJNDE, a seaport in the Prussian pro-

vince of Hanover, in the district or Landdrostei of Stade,

situated, as the name mdicates, at the mouth of the Geeste,

a right-hand afflueut of the estuary of the Weser. It lies

aiout 32 miles N. of Bremen, and is the terminus of a
railway from that city. The interest of the place is purely

naval and commercial, its origin dating no further back than

1857, when the construction of the harbour was commenced.
The great basin opened in 1863 has a length of 1785
English feet, a breadth of 410, ^nd a depth of nearly "23,

and can accommodate 24 or 25 of the largest ships of the

line ; ani the petroleum basin opened in 1874 has a length

of 820 fp?t and a breadth of 147. To the left of the great

basin lies a canal, which has a length of 13,380 feet and a

breadth of 155 j and from this canal there strikes off

another of similar proportions. The whole port is protected

by powerful fortifications, and it lies Outside of the limit

of the German customs. Since 1864 the trade has been
almost trebled, the number of vessels being 617 sea-going

ships entering in 1875 and upwards of 2000 river craft.

Among the industrial establishments of the town are ship-

building yards, foundries, engineering works, and steam
mills. The population, exclusive of the garrison, was 3218
ia 1871, and 3436 in 1875 ; and if the neighbouring
commune of Geestendorf be included, the total for 1871
was 9148, and for 1875 10,425.

GEFLE, Latinized as Gevalia, a seaport town of Sweden,
at _the head of the GofleborgMn, about a mile from the shore

of the gulf of Bothnia, near the mouth of the Gefle-A, 50
miles E. of Fahlun, and about the same distance N. of

Upsala. With the former city it has been connected by
railway since 1859, and with the latter and Stockholm since

1874. As the river at that place is divided into three

channels, the town oonsiBts of four portions, communicatino

with each other by wooden bridges. In 18G9 it was almost
destroyed by fire, but it has been rebuilt, and may stdl bo.

reckoned one of the prettiest, as it is certainly one of tha
biisiest, of Swedish towns. The principal buildu>gs ara
the castle, originally founded in the 16th century by Kin"
John III., but rebuilt since its destruction by fire in 1727 •

a beautiful council-house erected by Gustavus HI'., wko
held a diet in the town in 1792 ; a hospital, an escliange,

and a freemason's lodge in-the Gothic style. An orphan
asylum, a gymnasium, removed to Gefle from Stockliolm in

1668, and a public library may also be mentioned. Pos-
sessing an excellent harbour, and recently restored wharves
to which large vessels have easy access, Gefle is the great
port for the Dalecarlian district, and thus ranks in Sweden
next to Stockholm and Gottenburg, It has about 100
ships of its own, and carries oa a good trade in the export
of timber, tar, Has, and linen, and iu the import of grain,

salt, coal, ic. The manufactures of the town include
sailcloth and linen, tobacco, leather, iron warew, and
machinery. In 1873 the pojiulation was 16,265.
GEIGER, Abraham (1810-1874), one of the ablest

leaders of the modern Jewish school of theology and
criticism, was born at Frankfort-on-the-Main, May 24,

1810. After receiving from his father and uncle the
elements of an ordinary rabbinical education, ho was in his

eleventh year sent to the gjTnnasium, whence in 1829 he
passed to the university of Heidelberg, which he soon after-

wards exchanged for that of Bonn. As a student he greatlj

distinguished himself both in philosophy and in philology,

and at the close of his course wrote on the. relations of

Judaism and Maltometanism a prize-essay which was after-

wards published, in 1833, under the title Wai> hat

Mohammed ans dem JudeiUhum anfgenommen 1 I»
November 1832 he went to Wiesbaden as rabbi of the
synagogue there, and, still,pursuing the line of scientific

study upon which he had entered during his undergraduate
course, became in 1835 one of the most active promoters of

the Zeitschrift fiir Jiidische Theologie, which appeared from
1835 to 1839, and again from 1842 to 1847. In 1838 ho
removed to Breslau, where he continued to reside for the

next twenty-five years, and where he wrote soma of liis

most important works, including his Lehr- und Lesebuck zur

Sprache der Mischna (1845), his Slndien from Maimonjdea
(1850), his translation into German of the poems of. J-hds

ha-Levi (Abu'l Hassan) in 1851, and the Unclirift mid
Uebersetzungen der Bibel in Hirer AhldirtgigUnt von dtf

innerri Entwkk'elung des Judenthums (1857). The last-

named work especially attracted much attention at the time
of its appearance, and may be said to have marked a new
departure in the methods of studying the records of Judaism.

In 1863 Geiger became head of the synagogue of bis native

town, whence he removed in 1870 to BerKn, where, in

addition to his duties as chief rabbi, he took the principal

charge of the newly established seminary for Jewish science.

SThe Urschrifl was followed by a more exhaustive handling

of one of its topics in Die Sadducaer imd Pharisder (1863),

and by a more thoroughgoing application of its leading

principles in an elaborate history of Judaism (Das Juden-

thum 11. seine Geschichte) in 1865-71. Geiger also contri-

buted frequently on, Hebrew, Samaritan, and Syriac sub-

jects to the Zeitschrift der deutscheti morgadandischen

Geselhchaft, and from 1862 until his death (which occurred

on the 23d of October 1874) he was editor of a periodical

entitled Jiidische Zeitschrift fiir Wissenschaft und Leben.

He also published a Jewish prayer-book {Israelitische^

Gebetbuch) which is well known in Germany, besides a

variety of minor monographs on historical and literary sub-

jects connected with the fortunes of his people. An AU-

gemeine Einleitung and five volumes oi_ Nachgelassene

Schriflen were edited by his sod L. Geiger in 1875.
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OEIJSR.Eeis Gustaf (1783-18t7), Sweden's greatest

historian, was born at Ransater in Varmland, January 12,

1783, of a family that had immigrated from Austria in the

time of Gustavus Adolphus. At sixteen he left Carlstad

gymnasium for the university of Upsala, where in 1803
he carried off tlie Swedish Academy's great prize for an

Areminne ofoer Eihiforstcmdaren Sien Sture. He graduated

in 1806, and in 1810 returned from a year's residence in

England to become "docent" in his university. Soon
afterwards he accepted a post in the public record office at

Stockholm, where, with eleven friends, he founded the
" Gothic Society," to whose organ Iduna he contributed a

number of prose essays and the songs Manhem, Vikingen,

Den sisle iampeii, Den siste shalden, Qdalbanden, Kotar-

ffossen, and others, whose simplicity and earnestness, warm
feelmg, and strong patriotic spirit are dearer to his nation

for the fine melodies to which he set them. About the

same time he issued a volume of hymns (1812), of which
several are inserted in the Swedish Psalter. Geijer's lyric

muse was soon after silenced by his call to be assistant to

Farvt, professor of history of Upsala (1815), whom he

euc.eeded in that chair in 1817. \n 1824 he was elected

to the Swedish Academy. A singla volume of a great pro-

ject-ed work, Svea Rikea Hdfder, itself a masterly critical

examination of the sources of Sweden's legendary history,

appeared in 1825. Geijer's researches in its preparation

hati severely strained his health, and he went the same
year on a tour through Denmark and part of Germany, his

impressions from which are recorded in his Minnen (1834).

In 1832-36 he published three volumes of his Scenskafolkets

historia, a clear view of the political and social development
of Sweden down to the close of Queen Christina's reign.

The acute critical, insight, just tliought, and finished his-

torical art of these two incomplete works of Geijer entitle

hinj to the first place among Swedish historians. His chief

othfir historical and political writings are his Koi-t teckning

af Svonges iillsiand och af deforndinsie /uindlande personer

Mnd<r tiden fran Karl XII.'s dod till Gustaf III. 'santrade

af ngjeringen (Stockh. 1838), and Feodalism och repubii-

kau'sm, ett bidrag till Samhdllsfdrfattningens historia

(18-^4), which led to a controversy with the historian Fryxell

rega-rding the part played in history by the Swedish aristo-

cracv. Geijer also edited, with the aid of Schroder, a con-

tinuation of Fant's Scriptores svecicarum -medii cevi (1818-
25). and, by himself, Thorild's Samlade akrifter (1819-25),
and Konung Gustaf Ill's efterlemnade Papper (3- vols.

16*3-45). Geijer's academic lectures, of which the last

three, published in 1845, under the title Om var tids inre

tvm.hdllsforhiUanden, i synnerhet med dfseende pa Fadernes^

lo-ndet, involved him in another controversy with Fryxell,

exercised a great influence over his students, who especially

testified to their attachment after the failure of the prosecu-

tion for alleged anti-Trinitarian heresies in his Thorild,

tillika en philosophisk eller ophilosophisk bekdnnelse (1820).

A number of his estempore lectures, recovered from notes.

were published byKibbing in 1856. Failing health forced

Geijer to resign his chair in 1846, after which he removed
to Stockholm for the purpose of completing his Svenska

folkets historia, and died there 23d April 1847. His
Sainlade skrifter (13 vols. 1849-55; new ed. 1873-75)
include a large number of philosophical and political essays

contributed to reviews, particularly to Literaturbladet

(1838-39), a periodical edited by himself, which attracted

great attention in its day by its pronounced liberal views

on public questions, a striking contrast to those he had
defended in 1828-30, when, as again in 1840-41, he re-

presented Upsala university in the Swedish diet.

Geijer's style is strong and manly. His genius bursts

out in sudden flashes that light up the dark comers of

biatory A few strokes, and a personality stands before ns

instinct with life. His language is at once the scholar's and
the poet's; with his profoundest thought there beats in
unison the warmest, the noblest, the most patriotic heart
Geijer came to the writing of history fresh from researche*
in the whole field of Scandinavian antiquity, researches
whose first-fruits are garnered in numerous articles in Iduna^
and his masterly treatise Om den gamla nordiska folk
visan, prefixed to the collection of Svenska folkvisoi
which he edited with A. A. Afzelius (3 vols. 1814-16).
The development of freedom is the idea that gives unity to
all his historical writings. This idea is not subjective; he
traces it in the darkest annals of his country. Sweden, he
repeats, is the only European land that has not been trod bj
foreign armies, that has never accepted the yoke of serfdom.
There, on the whole, the king has ever been the people's
faithfullest ally, and all his great designs for the countryg
external and internal gain have been carried out " by the
help of God and Sweden." Throughout life Geijer was
what he> professed to be, a seeker ; and to no philosophic
system did he yield absolute allegiance. Yet his writings
mark a new era in Swedish history, the rise of a " critical

school " whose aim is to draw the truth without distortion,

and present reality without a foil

For Geijer's biography, see his oivn Minnen (1 834), which contains
copious extracts from his letters and diaries ; Malmstrom, Min-
ncstal ofcer S. G. Geijer, addressed to the Upsala students, June 6,

184S, and printed among his Tal och eslketiska afho.ndlingar (1868),
and Grunddragen af Svenska vilterhelcns hd/dar (1866-68); and S;

A, Pojlander, Minneaf E. G. Geijer (1869),

GEIKIE, Walter (1795-1837), a Scotch subject-

painter, was born at Edinburgh, November 9, 1795.

In his second year he was attacked by a nervous fever

by which he permanently lost the faculty of hearing,

but through the careful attention of his father he was
enabled to obtain a good education. His artistic talent

was first manifested, while he was still very young, by
attempts to cut out representations of objects in paper,

and to draw figures with chalk on floors and walls.

Before he had the advantage of the instruction of a master,

he had attained considerable proficiency in sketching both

figures and landscapes from nature, and in 1812 he was

admitted into the drawing academy of the board of Scotch

manufactures, where he made very rapid progress in the

use of the pencil. He fir.st exhibited in 1815, and was

elected an associate of the Koyal Scottish Academy in 1831,

and a fellow in 1834. He died on the 1st August 1837,

and was interred in the Greyfriars Churchyard, Edinburgh.

Owing to his want of feeling for colour Geikie was not a

successful painter in oils, but he sketched in India ink with

great truth and humour the scenes and characters of Scottish

lower-class life in his native city. The characteristics he

depicts are somewhat obvious, and superficial, but his

humour is never coarse, and he is surpassed by few in

the power of representing the broadly ludicrous and the

plain and homely aspects of humble life. A series of etch-

ings which exhibit very high excellence were published

by him in 1829-31, and a collection o: eighty-one of these

was repablished posthumously in 1841, with a biographical

introduction by Sir Thomas Dick Lauder, Bart., _

GEILER, or GEYLEB, ton Kaiseesbebg Johann

(1445-1510), one of the greatest of the popular preachers

of the 15th century, was bom at Schaffhausen. March 16,'

1445 but from 1448 passed his childhood and youth at

Kaisersberg in Upper Alsace, from which place his current

designation is derived. In 1460 he entered the universityof

Freibur" in Baden, where, after graduation, he lectured for

some time on the Sentences of Petrus Lombardus, the Com-

mentaries of Alexander Halensis, and several of the works

of Aristotle. A living interest in theological subjects, wnich

had been awakened within him by the study of Gerson, led

in 1471 to his removal to the university of Basel at that
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period a centre of attraction to some of the most earnest

spirits of the time. Made a doctor of theology in 1475,

he received a professorship at Freiburg in the follow-

ing year ; but his tastes began to incline him more strongly

to the vocation of a preacher, while his fervour aud elo-

quence soon led to his receiving numerous invitations to the

larger towns. Ultimately he accepted in 1478 a call to the

cathedral of Strasburg, where he continued to work with
few interruptions until within a short time of his death,

which occurred on the 10th of March 1510. The beautiful

pulpit erected for him in 1481 in the nave of the cathedral,

when the chapel of St Lawrence had proved too small, still

bears witness to the popularity he enjoyed as a preacher in

the immediate sphere of his labours, and the testimonies of

Sebastian Brandt, Beatus Renanus, Eeuchlin, Melanchthon,
and others who survived him, abundantly show how power-
ful, how healthy, and how widespread had been the influ-

ence of his personal character. His sermons—bold, incisive,

abounding in quaint illustrations, nor altogether wanting
in instances of what would now be called bad taste—taken
down as he spoke them, and circulated (sometimes without
his knowledge or consent) by his friends, told perceptibly

on the German thought as well as on the German speech of

his time.

Among the many volumes published wader his name only
two appear to have had the benefit of his revision, namely, D,:r
Scelen Parodies von waren und volkomnen Tugcndcn, and that
entitled Das irrig Schaf. Of the rest, probably the best known is

a series of lectures on his friend Seb. Brandt's well-known work
the NavicuJa or Specitlxiin Fatuorum^ of which an edition was pub-
lished at Strasburg in 1511 under the following title :

—

Navicula
sive speculumfatuorum pra:sla'>Uissimi sacrarum literaru7n doctoris

Joannis Geiler Keysershcrgii concionaloris ArgerUinensis in sermones
juxta turmarum, seriem, divisa ; suis figuris jam signita; atque a
Jacoho Olhero diligeider colkcta. Compendiosa vita; ejusdem de-
scriptio per Beatum Bhenanum Selestatinum.

See Von Ammon, Oeyler's Lehen, Lefiren, und Predlgfen (1826); Stober, Essai
Biitorigue el Litteraire sur la Vie ft In Sermons de Oeiler (183-1); ami C. Schmidt
in Herzog's Real-Encycl., iv. 714 (1855).

GEISSLER, Heinrich (1814-79), a distinguished prac-

tical physicist, was born at the village of Igelshieb in

Saxe-Meiningen, Germany, where he was educated as a
glass-blower. After many years spent in traveUing from
city to city in the exercise of his craft, he settled at Bonn,
where he speedily gained a high reputation, not only for his

surpassing skill and ingenuity of conception in the fabrica-

tion of physical apparatus, but for his comprehensive know-
ledge, acquired chiefly in later life, of the natural sciences.

With Pliicker, in 1852, by means of an ingeniously con-

trived instrument, in which mercury was made to compen-
sate for the expansion of the glass, he ascertained the

maximum density of water to be at 3'8° C. He also de-

termined the coefficient of expansion for ice between - 24°

and - 7°, and for water freezing at 0°. In 1869, in conjunc-

tion with Vogelsang, he proved the existence of liquid carbon

dioxide in cavities in quartz and topaz, and later he obtained

amorphous from ordinary phosphorus by means of the

electric current. He is best known as the inventor of the

sealed glass tubes which bear his name, by means of which
are exhibited the phenomena accompanying the discharge

of electricity through highly rarefied vapours and gases (see

Electricity, vol. viii. p. 64). Among other apparatus

contrived by him are his vaporimeter, mercury air-pump,

balances, normal thermometer, and areometer. From the

university of Bonn, on the occasion of its jubilee, he re-

ceived the honorary degree of doctor of philosophy. He
died on the 24th of January 1879, in the sixty-fifth year

of his age. See A- W. Hofmann, Ber. d. deut. chtm. Ges.,

1879, p. 148.

GEL.\, an ancient city on the south coast of Sicily, on a

river of the same name, near the site of the modern
Terranuova between Girgenti and Camerina. Founded by
a joint colony of Crotaus and Khodians (the latter mainly

from the city of Lindus), it soon rose to wealth and power,
and by 582 b.c. it was able to become the mother-city of

Agrigentum, by which it was however destined before long
to be surpassed. The most important among its rulers

were the following :—Oleander, who subverted the oligarchy

and made himself despot (505-498 b.c.) ; Hippocrates,
his brotlier, who raised Gela to its highest pitch of emi-
nence (498-491 B.C.) ; Gelon, who immediately succeeded
Hippocrates, and rapidly pursued the same career of aggran-
dizement till in 485 B.C. he got possession of Syracuse,
and gave the first blow to his native city by removing the

seat of government to his new conquest ; and finally Hiero,

the brother of Gelon, who succeeded to the sovereignty in

478 B.C. The decadent Qela was laid waste by Phalaris of

Agrigentum, and in the time of Strabo it was nothing
more than a heap of ruins. jEschylus died at Gela in 456
B.C.; and it was the birthplace of ApoUodorus, a comic
poet of note.

GELASIUS, the name of two popes.

Gelasius I. succeeded Felix III. in 492, and' confirmed
the estrangement between the Eastern and Western
Churches by insisting on the removal of the name of

Acacius, bishop of Constantinople, from the diptychs. He
was also the first decidedly to assert the supremacy of the

papal over the imperial power, and the superiority of the

pope to the general councils. He is the author of De
duahus in Christo nal'uris adversus Etdychen et Nesionum.
Five of his letters have also come down to us, and he is

most probably the author of Liher Sacrementorum, pub-
lished at Rome in 1680; but the so-called i)ecre<!(ni G^e?am
de libris recipiendis et non recipiendis is evidently a forgery.

Gelasiu3 died in 496, and was canonized, his day being the

18th November.
Gelasids II. (Giovanni da Gaeta) was of noble descent,

and was born at Gaeta about 1050. He received his theo-

logical education in the abbey of Monte Casino, and after-

wards held the office of chancellor under Urban II., and of

cardinal-deacon under Pascal II. On the death of Pascal

II. he was elected pope by the cardinals, 18th January

1118, and when his person was seized by Cencius Frangi-

pani, a partisan of the emperor Henry V., he was almost

immediately set at liberty through the general uprising of

the people in his behalf. The sudden appearance of the

emperor, however, compelled him to leave Rome for Gaeta,

anci the imperial party chose an anti-pope, Burdinus, arch-

bishop of Braga, under the name of Gregory VIII.

Gelasius, at a council held at Capua, fulminated bulls of

excommunication against his ecclesiastical rival and the

emperor; and under the protection of the Norman princes

he was able to return to Rome, where he stayed tor a time

in partial concealment, but having barely escaped capturo

by the Frangipani while celebrating mass in the church of

St Prasede, he left the city, and after wafldering through

various parts of Italy and France died in the abbey of

Clugny, January 19, 1119.

GELATIN. When intercellular connective ti.ssue, as

met with in skin, tendons, ligaments, and the fasciae of the

muscles, of which it forms the basis, is treated with water,'

preferably hot, or in presence of dilute acids, for some

time, a solution is obtained which in cooling solidifies to

a jelly. The dissolved substance bears the name of Gelatin

or Glutin.

The same substance is obtained wlien tne matrix of bones

is submitted to similar treatment, after previous removal of

the lime salts by means of mineral acids. Again, when
unossified cartilage, as for instance the bone-cartilages of

the vertebrate foetus, is treated with water or dilute acids,

a solution is obtained which also gelatinizes on cooling.

The coagulation in this case, however, is due, not to gelatin,

but to a closely allied substance called choudrin.. At oiie>
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time it was supposed that in each of these three cases the
gelatinizing materials obtained were formed by the hydra-
tion or by a physical metamorphosis of a different substance
pre-existing ia the respective tissues, to which the names
collagen, ossein, and chondrogen were given respectively

—

the two former yielding gelatin, and the last chondrin.

Further experiments have made it more probable that

gelatin and chondrin do not differ essentially from their

parent tissues, analyses of tendons and of gelatin or isinglass

(a very fine form of gelatin obtainable from the sturgeon)

agreeing within the range of experimental error. At the

same time, as Foster observes in the case of chondrin, the

fact that its extraction from cartilage requires an amount
of boiling with water, much more than would be necessary

to dissolve the same amount of dried product, points rather

the other way. Most probably the change which occurs

is of a purely physical character.

True gelatigenous tissue occurs in all mature vertebrates,

with the single exception, according to Hoppe-Seyler, of

that in other respects anomalous vertebrate, Amphioxus
lanceolatus. In the embryo it does not appear till late in

foetal life, chondrin being found instead ; and the change

which brings gelatin into the place of chondrin is effected,

not by a metamorphosis of the latter, but by its removal,

and the independent formation of gelatin. The tissue in

question was believed to be peculiar to Vertebrafa until

Hoppe-Seyler discovered it in the bodies of Octopus and
Sepiola. By boiling these cephalopoda with water he
obtained large quantities of gelatin free from chondrin, but
in an extension of his experiments to other invertebrates,

as cockchafers and Anodon and Unio, no such tissue could

be detected. Gelatin, as such, is not met with in any of the

normal fluids of the body, but occurs in the blood in cases of

lenkhcemia.

Various qualities of impure gelatin are prepared on the

large scale by boiling up the hides of oxen, skins of calves,

and .spongy parts of horns ; from any lof the cnide gelatins

the pure substance may be obtained by bleaching with

sulphurous acid and steeping repeatedly ia warm water,

when in the state of soft jelly.

Pure gelatin is an amorphous, brittle, nearly transparent

substance, faintly yellow, tasteless, and inodorous, neutral

to vegetable colours, and unaltered by exposure to dry air.

Submitted to analysis it exhibits an elementary composi-

tion agreeing closely with that of chondrin, containing in

round numbers C 50, H 7, N 18, O -t- S 24 per cent.; whilst

chondrin contains about 3 per cent, less nitrogen R.nd more
oxygen.

Nothing is known with any certainty as to its chemical

constitution, or of the mode in which it is formed from

albuminoids. Besides a similarity in elementary constitu-

ents, it exhibits in a general way a connexion with that

large and important class of animal substances called proteids,

being, like them, amorphous, soluble in acids and alkalies,

ftnd giving in solution a left handed rotation of the plane

of polarization. Nevertheless, the ordinary well-recognized

reactions for proteids are but faintly observed in the

case of gelatin, and the only substances which at once

and freely precipitate it from solution are corrosive sub-

limate, strong alcohol, and tannic acid.

According toWanklyn, gelatin is distinctly differentiated

from such substances as casein and albumin by a marked

difference in behaviour when treated successively with boil-

ing potash and alkaline permanganate. All nitrogenous

organic substances yield large quantities of ammonia when
decomposed by boiling with these solutions ; but whereas

albuminoids give up their ammonia at two successive stages,

one of which is achieved by the action of potash alone, the

other on the subsequent addition of permanganate, gelatin
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yields the same amoant after the action of permanganate I down free of organic matter.

alone, as the total obtainable by the successive actions of
the two reagents. Now, as there appear to be good
grounds for believing the molecule of albuminoids to con-
tain one or more urea-residues, and as urea, and presumably
therefore a urea-residue, would yield its ammonia to potash
alone, Wanklyn concludes that gelatin differs in constitution
from albuminoids by containing no urea. On the other
hand, as Foster observes, the behaviour of gelatin as a
food (see below), in diminishing the amount of fat used by
an animal fed partly on it, as well as the quantity of nitro-
gen abstracted from other sources, is readily intelligible on
the hypothesis that it splits into a urea and a fat moiety.

Although gelatin in a dry state is unalterable by exposure
to air. Its solution exhibits, like all the proteids, a remark-
able fendency to putrefaction ; but a characteristic feature
of this process in the case of gelatin is that the solution
assumes a transient acid reaction. The ultimate products
of this decomposition are the same as are produced by pro-
longed boiling with acid (see below). It has been found
that oxalic acid, over and above the action common to aU
dilute acids of preventing the solidification of gelatin solu-
tions, has the further property of preventing in a large
measure this tendency to putrefy when the gelatin is treated
with hot solutions of this acid, and then freed from adhering
acid by means of carbonate of lirae. Gelatin so treated has
been called Tneiagelatin.

Strange to say, in spite of the marked tendency of
gelatin solutions to develop ferment-organisms, and under-
go putrefaction, the stability of the substance in the dry
state is such that it has even been used, and with some
success, as a mfeans of preserving perishable foods. Th^
process, invented by Dr Campbell Morfit, consists in im-
pregnating the foods with gelatin, and then drying them
till about 10 per cent, or less of water is present. Milk
gelatinized in this way is superior in several respects to

the products of the ordinary condensation process, more
especially in the retention of a much larger proportion of

albuminoids.

Gelatin has a marked afiSnity for water, abstracting it

from admixture with alcohol, for example. Solid gelatin

steeped for some hours in water absorbs a' certain amount
and swells up, in which condition a gentle heat, as that of

the water-bath, serves to convert it into a liquid ; or this

may be readily produced by the addition of a trace of alkali

or mineral acid, or by strong acetic acid. In the last case,

however, or if we use the mineral acids in a more con-

centrated form, the solution obtained has lost its power of

solidifying, though not that of acting as a glue. By pro-

longed boiling of strong aqueous solutions at a high, or of

weak solutions at a lower temperature, the characteristic

properties of gelatin are impaired and ultimately destroyed.

After this treatment it acts less powerfully as a glue,

loses its tendency to solidify, and becomes increasingly

soluble in cold water ; nevertheless the solutions yield on

precipitation with alcohol a substance identical iu composi-

tion with gelatin.

By prolonged boiling in contact with hydrolytic agents,

such as sulphuric acid or caustic alkali, it yields quantities

of leucin and glycocoll (so-called "sugar of gelatin," this

being the method by which glycocoU was first prepared),

but no tyrosin. In this last respect it agrees with its near

allies, chondrin and elastin, and differs from the great body

of proteids, the characteristic solid products of the decom-

position of which are leucin and tyrosin. At the same time

the formation of glycocoU differentiates it from chondrin,

from which, moreover, it can be rsadUy distinguished by

its non-precipitabUity by acetate of lead.

When it is mixed with copper sulphate a bright green

liquid is formed, from which the copper cannot be thrown

Addition of ootash to the
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liquid merely changes the colour from green to violet, whrch

b? boiling is further tru.sformed into a pale red, but w thout

i precipitation of hydrate. Hence the inapplicability of

Trommer's sugar test in presence of gelatin, the cuprous

oxide being soluble in gelatin solutions.

Treated with strong oxidizing agents, such as a mixture

of sulphuric acid and bichromate of potash, or bmoxide of

manganese, it exhibits a close resemblance in behaviour to

casein, formic and valerianic acids being the prmcipal pro-

ducts, along with asmaU quantity of benzoic aldehyde

When solution of gelatin is mixed with chromateof potash

alone, it forms a medium very sensitive to Ught, which con-

verts it into an insoluble yellow mass.
, ^, •

As bones are capable of yielding one-third of their

weight of solid gelatin, it follows that, if gelatm had a

value equivalent to albuminoids, the bones of an animal

would contain one-fifth of the total nutritive material in

its body. Accordingly, at a time when gelatm was in

liigh esteem for its food-value, recourse was had largely

to this source, more especiaUy in France, for a cheap

nutritive soup for soldiers, pauper estabUshments, and

hospitals. To prepare such a soup the bones may be either

simply boiled ifl water under pressure, as m a Papms

digester, or without pressure, or they may be previously

freed from salts of calcium by treatment with dilute hydro-

chloric acid. On the large scale the crushed bones are

submitted to the combined action of steam at high pressure

and a current of water percolating through the fragments.

The bones, preferably in a fresh condition, or preserved by

thorough drying or by antiseptic agents such as brine, are

crushed by passing them between soUd iron cylinders

grooved longitudinally and kept revolving. They are then

packed into a cylindrical cage, which can be lowered into a

cylindrical jacket of rather larger diameter than itself, the

whole closing with a well-fitting lid. A pipe for the en-

trance of water, regulated by a stopcock, projects from the

top of the outer cylinder, and is connected before the lid is

put on with an adjustable nozzle, through which the water

tricUes down among the caged bones. Another pine is

connected with the bottom of the apparatus for the pas-

sage of high-pressure steam. The gelatin solution may

be removed at intervals by means of a stopcock at the

bottom. The quantity of water percolating through the

bones is carefully regulated in accordance with the varymg

pressure of the steam, so as to produce a soup of nearly

uniform consistence.

As to the nutritive value of such a soup very different opinions

have been entertained at different times. It was at the time of the

first French Revolution, when the question of the improvement_ of

the diet of soldiers and people was much discussed, that attention

b'i'an to be directed to gelatin as a cheap and useful food ;
and at

that time such men as Proust and D'Arcet were trying improved

methods of extracting it from bone. The discovery of nitrogen as

a constituent of foods generaUy led to its being regarded as the

Boecial criterion of food-value, and, as this element was found to

exist in large proportion in gelatin, the percentage of gelatin

extractable from any substance was held as determining its worth

In 1802 a commission appointed by the Academy to investigate

the question reported that; t'lough it might to a certain extent

replace flesh in soups, yet it could not be taken as the measure of

food-value. Meanwhile e.xperiments on men and dogs, especially

by Donne, Gannal, Edwards, and Balzac, along with the results of

hospital rations at St Antoine and St Louis, showed the impossi-

bility of feeding upon gelatin alone, and in general its unsatisfactory

character as a food. Accordingly, a second commission %va3 appointed

by. the Academy in 1841, who reported very strongly against the

use of gelatin at all as an article of diet, alleging that, besides being

valueless itself, it actually diminishes the value of otherwise nutri-

tious food ; but this latter part of the indictment was overturned

by the Netherlands' commission (Compt. Rend., 1844). It ended by

the Academy in 1850 declaring that gelatin was positively injurious

to the digestive organs; and the natural result of this extreme

reaction was of coui-se a complete cessation of its use as food.

In Germany, Liebig had declared, in his ThiercJi^emie (1843), that

gelatin, being a product of the decomposition of albumen, could not

take the place of albumen as food, though it might be conceived to

be useful for the growth of gelatinous tissue. Boussingault's

experiments on ducks {Ann. Chan. Pliys., 1846) showed that, conf

trary to what should happen if the report of the French Academy

were true, gelatin did not; pass unaltered into their faeces, but that

a large increase of uric acid was found in their urine, a result wliich

was confirmed by Frerichs and Bischoff, who found in the' urine of

dogs fed on gelatin large amounts of urea—uric acid in birds and

urea in mammals being the characteristic forms in which nitrogen

is eliminated from the system of these animals. The conclusion

they arrived at was that the use of gelatin as a food was limited to

its power of undergoing decomposition in the body, like the carbo-

hydrates, to yield heat, but that it cannot replace the other nitro-

genous constituents of the body. In 1853 Dr Donders of Utrecht

published a treatise on foods, iu which he dealt with gelatin, and

expressed opinions that have pretty much held their ground since,

and only been confirmed in detail by subsequent investigators.

Large quantities of gelatin, he says, are detrimental to digestion.

In moderate quantity it gets decomposed in the body, and acts as a

food probably by diminishing the otherwise necessary amount of

albumen, the sole use of which, he remarks, is not merely to form

tissues. In 1860 Bischoff and Voit published the result of then

experiments on the subject, which completely established the fact

that gelatin can take the place of albumen to a limited extent,

in a way that fat cannot, so that the body-weight maintains itself

on a smaller supply of albumen and that gelatin has a function

therefore of a higher character than a mere heat-producer like Btarch

and sugar. Iu a more recent memoir by Voit, from which the

previous historical sketch is mostly borrowed (Zeitschrift fur

Biolocjie, viii., 1872), the results of an extensive series of careful

experiments are given, in which the same conclusion comes out

He finds, moreover, that the saving of albumen is even more marked

when a moderate amount of fat accompanies the gelatin, but that

no combination of fat and gelatin can replace albumen or prevent

the animal from losing flesh; but, on the contrary, when a dog was

fed on equal parts of gelatin and fat it lost more flesh than when

ted on gelatin alone. Fed on gelatin alone, it after a time evinced

such a repugnance to the food that it would rather staive than feed;

and, if it was induced to eat, vomiting and diaiThcea were the results.

The time which gelatin takes for its complete metamorphosis m
the body is far less than in the case of albumen, never exceeding

24 hours, in the course of which time all its nitrogen may be found

in the urine and faces.

A parallel series of experiments to determine how far gelatm

could replace fats or carbohydrates in food showed that, though it

could not be substituted for them to any large extent, it does

somewhat diminish the amqunt of fat used up. As Voit puts

it at the end of his paper, gelatin cannot, any more than fats oi

carbohydrates, take the place of that moiety of albumen which he

calls the organic albumen,—the part which goes to build the organs

and tissues'; it cannot produce new blood-corpuscles to replace

those that are worn out, or form muscles or any tissues, not even

the gelatifenous. AVhat it is capable of doing is to act as a substi-

tute to some extent for that other and far larger part of the albumen

of food which, never at any time fomiing part of any organ, cii^

culates in the blood, and is carried to all the tissues, unJergoing

continual metamorphoses.

A later series of experiments by Etzinger, a pupO o' Voit, was

undertaken in order to elucidate the action of the digestive fluids

on gelatin or gelatigenous tissue. Direct expeamer.ta show;ed

that these substances are scarcely altered by prolmged contact with

a dilute (0-3 per cent.) solution of hydrochloric a-.\i at the ordinaiy

temperature of the body. But when gelatin or tissues yielding it,

such as ligamentum nuchos, tendons, and bones -^ere treated at the

same temperature with an artificial gastric juice maue by acidilying

with acid of the above strength glycerin extra- c of pigs stomach,

a large quantity of these substances speedily diappeared to form a

solution which did not gelatinize. The solution thus obtained

exhibits physical and chemical characters so !.3alogous to those of

the peptones formed by a similar process from albuminoids that it

has been called by some authors gdahn-pepton.-.
.

In a quite recent research by Hofmeister {ZcUschri/l fur Pliynol.

Chem., ii. [5] 299, 1878) an attempt has been made to study the pro-

duct formed in this digest' 3n transformation. Taking the soluble

gelatin obtained by prolonged boiling of gelatin m water to be the

same material as is produced by the action of gastric juice, the

author found that from the solutions so obtaned two distinct sub-

stances could be separated, one precipitabl.i by peichloride of

platinum, which he calls semighitin, and the other not so precipit-

abfe, and also more soluble in alcohol, which he calk hcmtcoUin.

Scmiglutin forms definite salts with platinum and copper analys_ca

of which a-ree pretty well with the formula Cs^Hs^N^Oj, as the

simplest expression for the substance. Similarly the copper-salt

of hemicoUin gave results indicating for hemicollin a formu^

C H,„N,.0,, Both of these substances yield leucm and glycocoU

when treated by boiling with hydrQahlorio acid and stannaw.
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cUloride. Further, thh author states that, accoraing to hi3

analyses, collagen differs
,
from gelatia by one molecule of water,

and from the sum of the molecules of semiglutin and hemicollin by

three molecules of water, so that a probable empirical formula for

gelatin would be C102H151N31O39, agreeing pretl^ fairly with the
percentage numbers given in an earlier part of this article..

See. Hoppe-Seyler. Medic ''isch-CJtemische Uniersuchungen, 1SG6 and lS71,and
hii P/iyiioIogisc/ie Chemie^ just being published ; Gmelin's IJandbook, \o\. xviii.,

1871: Watts's Dictionary of Chemistry^ vol. ii. For the diKeslioa of gelatin,

dee Carl Volt, Ztihchri/i far Biologie, vili. 297, 1872; Etzinger, same work,
X. 84, 1874; and for coDstitation of collagen,' Hofmeister, Zeitsch. far Phviiol.

ttiemie. 11. [5] 299, 1878. ' (D. C. R.)

Industrial Relations of Gelatin.

Glue.—Glue is a form of gelatin, which, on account of its

impure condition, is employed only as an adhesive medium
for wood, leather, paper, and like substances. There is,

however, no absolute distinction between glue and gelatin,

as they merge into each other by imperceptible degrees; and

although the dark-coloured varieties of gelatin v.'hich are

known as ordinary glue are in no case treated as food, yet

for several purposes the fine transparent kinds, prepared

chiefly for Culinary use, are employed a!«o as adhesive agents.

Neither again, except in respect of its source, is there any
chemical or physical distinction between these two sub-

stances and isinglass or fish glue, and therefore the prepara-

tion and industrial applications of these three varieties of

commercial gelatin—glue, gelatin, and isinglass—wiU be

here noticed.

The gelatin-yielding substances in the animal kingdom
are very numerous, comprising the skins of all animals,

tendons, intestines, bladders and fish sounds, bones, horns,

and hoofs. Chondrin, the substance yielded by carti-

laginous tissue, which is simply an impure Variety of

gelatin (see above), has greatly inferior power of adhesion.

In the preparation of ordinary glue the materials used are

the parings and cuttings of hides from tan-yards, the ears

c^ oxen and sheep, the skins of rabbits, hares, cats, dogs,

and other animals, the parings of tawed leather, parchment,

and old gloves, and many other miscellaneous scraps of

aoimal matter. Taking tan-yard refuse to bs the principal

material, it is first steeped for some weeks in a pit with

lime water, and afterwards carefully dried and stored. The
object of the lime steeping is to remove any blood and flesh

which may bo attached to the skin, and to form a lime soap

with the fatty matter it contains. So prepared the

"screws" or glue pieces, as they are termed, may be kept

a long time without undergoing change. Before being

boiled, the glue pieces are thoroughly washed. They are

then placed in hemp nets and introduced into an open

boiler, which has a false bottom, and a tap by which liquid

may be run oft The boiler is heated by direct firing, a series

of boilers being arranged in the manner best fitted to obtain

the greatest possible heating eflect from one fire. As the

boiling proceeds test quantities of liquid are from time to

time examined and when a sample is found on cooling to

form a stiff jelly, it is ready to draw off. Usually the first

boiling occupies about eight hours, and wten the liquid has

been drawn ofi', more water is added and the boiling process

repeated. In this way the gelatinous matter is only ex-

hausted after six separate boilings, occupying about two days,

the last boiling yielding a darker-coloured glue than the

first. It is essential that the boiling out of a charge should

not be continued longer than is necessary for yielding a

BufBciently stiff gelatinous solution, as it is found that, when
tJie liquid is long exposed to a heat at or above boiling point,

the gelatin loses its power of congealing. From the boiler

the sufficiently concentrated solution is run to a tank or
" setting back," in which a temperature sufficient to keep it

fluid is maintained, and in this way any impurity iis per-

mitted to subside. , The glue solution is then run into

wooden troughs or coolers about 6 feet long by 2 feet broad

9ud 1 foot deep, in which it sets to a firm jelly. WTien

set, a little water is run over its surface, ana with knives
of suitable form it is detached from the sides and bottom,
cut into uniform slices about an inch thick, and squares of

these are placed on nets stretched between upright wooden
frames or hurdles for drying. The drying'operation, which
requires very special care, is best done in the open air;

the plastic masses must, however, be protected from rain-

Frost and strong dry heat are equally injurious, and the
best results are obtained in spring and autumn weather,

when the glue dries in from twelve to eighteen days. When
the pieces have become quite hard and sonorous, they are

washed to remove dust from their surface, and to give them
a glazed or polished appearance. A good quality of glue
should be free from all specks and grit, and ought to

have a uniform, light brownish-yellow, transparent appear-

ance, and it should break with a glassy fracture. Steeped
for some time in cold water it softens and swells up without

dissolving, and when again dried it ought to resume its

original properties. Under the influence of heat it entirely

dissolves in water, forming a thin syrupy fluid with a not

disagreeable smell. The adhesiveness of different qualities

of glue, on which quality its value depends, differs con-

siderably ; and there are several inetbods of measuring the

comparative value of commercial samples, the most reliable

of which are based on actual experiment Glue is also

made from bones by first boiling them to remove the fatty

matter they contain, and then treating tiem with strong

hydi'ochloric acid till they become quite soft and translucent.

In this condition, after they are washed and the acid

neutralized, they are enclosed in a covered vessel and sub-

mitted to the action of steam, by which a concentrated

gelatinous solution is first obtained. At a subsequent stage

the whole mass is boiled by direct heat, and a further

quantity of glue is so procured. The glue yielded by bones

has a milky hue, owing to the phosphate of lime it carries

with it

Commtrcial Gelatin.—Gelatin, as a commercial product,

is prepared in a manner similar to that followed in the

manufacture of glue ; but the materials used are selected

with great attention to purity, and the various operations

are carried out with the most scrupulous care and

cleanlines. In the manufacture of the well-known spark-

ling gelatia of Messrs Cox of Gorgie, near Edinburgh,

the followmg is the process followed, according to their

patent obtained in 1844. _The shoulders and cheeks of

ox-hides are preferred, but other parts may be tised.

The hide and skin pieces are cleansed in' water, cut in

small ieces by a machine, and reduced to pulp in a pulp

mUl. The pulp is pressed between rollers, mixed with

water, and then subjected to heat varying from 150° to

212° F., whereby gelatin is produced. When a very

pure quality is required, liquid gelatin is mixed with a small

quantity of ox blood at a temperature not exceeding 160°

or 170°, and further heated. - The albumen of the^ blood

becomes coagulated, and rises as a scum ; the heat is then

withdrawn, after which the scum is removed and the purer

liquor allowed to settle, and afterwards it is run into coolers

to congeal and dry. The gelatin is evaporated in vacuo to

avoid the injury caused by long subjection to heat ; but it

may also be dried on a steam-heated surfaca In Nelson's

process the gelatin is extracted by steam heat from hide

pieces which have been submitted to the bleaching action

of sulphurous acid. The strained and purified product is

spread in a thin layer on a marble slab till it partly solidi-

fies, when it is cut up and washed to free.it from all traces

of acid It is again redissolved at the lowest possible lem-

peratiu-e, then resolidified and dried. in thin sheets on nets.

Heuze of Berlin prepares 9, pure transparent gelatin, haying

a fine meaty flavour, from very impure materials, by inti-

matelv mixing with the hot solvtion of impuie dark-
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coloured gelatinous material'a mixture of wood charcoal and
animal charcoal, leaving the whole together for some hours,

then redissolving and straining off the clarified gelatin.

Isinfflass.—Isinglass or fish glue, in its raw state, is the

swimming-bladder or sound of various species of fish.

The soimds undergo no other preparation than careful dry-

ing, but in the drying they are variously treated and made
up, so that the isinglass comes into commerce under the

names of "leaf," "staple," "book," "pipe," "lump," "honey-

comb," and other designations, according to its form.

The finest isinglass, which comes from Russia, is prepared

by cutting open the sounds, steeping them in water tOl the

outer Inembrane separates from the inner, then washing the

latter and exposing it to dry in the air. "Russian isinglass

is obtained from several species of sturgeon (A cipenser), found

in the Volga and other tributaries of the Caspian Sea, in the

Black Sea, and in the Arctic Ocean. Brazilian isinglass,

obtained from Brazil and Guiana, is the produce of a large

fish, Silurus parkerii, and probably some other species; and
Manila and East Indian isinglass are yielded by species of

fish not yet satisfactorily determined. The soimds of the

common cod, the hake, and other Gadidce are also used as

a kind of isinglass. The principal uses to which isinglass is

appli«d are for jellies and confections, and as a clarifying

or filtering medium for wine, beer, and other liquids.

When used for culinary and confectionery purposes, isinglass

is rolled into thin sheets and cut into fine shreds to facilitate

its solution. For clarifying liquids its fibrous structure is

of great value, as it forms a fine network in the liquid in

which it is disseminated, and thereby mechanicaOy carries

down aU the minute particles which render the liquid thick

and turbid. Isinglass dissolved in strong, acetic acid forms

a powerful cement, much used for repairing glass, pottery,

and simUar small objects.

Uses of Gelatin.—The gelatin derivable from bones

enters very largely into human food, in the stock for soups,

(tc, and as prepared gelatin, "calves foot jelly," and isin-

glass? In addition to the uses already alluded to, gelatin

has many other applications in the arts. It is employed as

a sizing agent in paper-making, and by painters it is also

used for sizing or priming, and for preparing tempera

colours. Further, it is used in the preparation of elastic

moulds of undercut work, and in the manufacture of inking

rollers for printing. Gelatin treated with bichromate of

potash, under the influence of light, undergoes a remarkable

chemical and physical change, whereby it is rendered en-

tirely inabsorbent of and insoluble by water. The change

is due to the oxidizing effect of the bichromate ; and the

circumstance has given rise to the numerous so-called

carbon-processes introduced into photography by Swa-n,

Johnson, Woodbury, Albert, Edwards, and others, in all of

which an image is produced in gelatin oxidized by chromium

compounds. An insoluble glue may be prepared by adding

to dissolved glue, just before using, a proportion of a solu-

tion of bichromate of potash, and such a preparation forms

a useful waterproofing medium. Glue may be kept liquid

at ordinary temperatures by the addition of concentrated

acetic acid or of weak nitric acid. Dumoulin's liquid glue,

which possesses powerful adhesive properties, is composed

of glue in the proportion of 2 B> dissolved in 1 quart of

water with 7 oz. of nitric acid (sp. gr. 1-335) added. Mouth

or lip glue ia prepared by adding ^ B> or thereby of sugar

to each pound of dissolved glue. It forms solid but easily

dissolved cakes, and as it can be sufficiently softened by

the tongue, it is for many purposes extremely convenient

Transparent gelatin, brightly coloured by dyeing substances,

and cast in excessively thin sheets, is largely used for orna-

mental wraopings for bon-bons, <fec.

"Varioas adheuive but non-gelatinous substances are, on

Account of their properties, known commercially as glue, and

are used as substitutes for ordinary glue. Thus marine
glue, employed in shipbuilding and for other purposes, is

a compound of india-rubber . and sheU-lac dissolved in

coal-tar naphtha. Glue substitutes are also prepared from
the albuminoids casein and gluten, but they are not

likely to become substances of any considerable commercial

importance. (j. pa.)

GELDEELAND, Geldekn. See Gueldeeland, Guel-
DEES.

GELEE, Claude. See Claude of Lorraine.
GELL, Sir Wiluam (1777-1836), classical scholar

and antiquarian, was born at Hopton in Derbyshire in

1777. After the usual preliminary education, he entered

Emmanuel College, Cambridge, taking his B.A. degree in

1798, and afterwards becoming a fellow. About the be-

ginning of the century he was sent on a diplomatic mission

to Greece ; and on his return in 1803 he was knighted. In

the following year he published his Topography of Troy and
its Vicinity, illustrated and explained by drawings and
descriptions. His Geography and Antiquities of lthacav;&%

.published in 1807. In 1810 appeared The Itinerary of
Greece, with a Commentary on Pazisanias arid Straho, and
an account ofmonuments ofantiquity existing in that country.

This was followed in 1816 by the Itinerary of the Morea,

being a description of the routes of that peninsula, a new
edition of which was published in 1823, under the title of

Narrative of a Journey in the Morca. His best known
work is Pompeiaha, or Observations on the Topography,

Edifices, and Ornaments of Pompeii, in which he was
assisted by Mr J. P. Gandy. The first part of this was
published in 1817-19, and was translated into French in

1828; the second part appeared in 1830-31. It was
followed in 1834 by the Topography of Rome and its

Vicinity. In Italy, whither he had retired on account of

his health, he became acquainted with Queen Caroline, and
his noble and disinterested behaviour during her trial ex-

hibits his moral character lu a very favourable light. The
queen showed her sense of his co-operation in her defence

by appointing him one of her chamberlains in 1820. He
died at Naples in 1836. His drawings, representing a

very large series of views of classical ruins and localities,

and executed, if not with much artistic skill, yet with great

detail and exactness, are now in the print room of the

British Museum.-
GELLERT, Christl4.n EiJECHTEGOTT (1715-1769),

German fabulist, hymn-writer, and moral philosopher, was
born 4th July 1715 at Hainchen, in the Saxon Erzgebirge.

Ee was educated at the university of Leipsic, where in

1751 he was appointed an extraordinary professor of philo-

sophy, a position which he occupied till his death, 13th

December 1769. He .wrote a romance, XeJen der schwed.

Grcifin von G . . . (2, vols., Leipsic, 1746), of little value,

and several pastorals and comedies of, if possible, even less.

His best works were his Faheln vnd Erziihlungen and
Geistliclie Oden und Lieder. Both are marked by a simple

and easy-directness of style. The latter express the maxims
of a liberal piety, and were received by Catholics and Pro-

testants with equal favour. • They are still widely popular

in'Germany. ..The best known is the hymn entitled "Die
Ehre Gottes aus der Natur." Not a little of Gellert's fame
is due to the time when he lived and wrote. The German
literature of the period was" dominated by the pedant

Gottsched and his school A band of high-spirited youths,

of whom Gellert was one, resolved to free themselves from

the conventional trammels of such dictators, and began that

revolution which was finally consummated by Schiller and

Goethe. Gellert's share in the attempt was enhanced by the

excellence of his personal character, his gentle piety, and

his singular knack of gaining the reverence and love of

youD^ people. Part o- bis influence was also doubtlesE-
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attributable to his position as a professor, and to his' widely
popular lectures.

See GeUert's Sdmmtlkhe Jferlx (first edition, 10 vols., Leipsic,
1763-74, last edition, Berlin, 1867). His Sammllich-e Fabeln und
Endhluiigen and his Geistliche Oden und Lieder have often been
published separately ; the latest editions being those of Leipsic,

1874, and Berlin, 1873. See translation by J. A. Murke, GeUert's
Fables and other Poems (London, ISol). Lives of Gellert have been
written by J. A. Cramer (Leipsic, 1774) and by Dbring '2 vols.,

Leipsic, 1833).

GELLIUS, AuLUS, author of the Nodes Attkce, was
born in the first half of the 2d century of the Christian

era, most probably in Rome, and died about 180. Nothing
is known of his personal history except from incidental

notices in his own book. He studied grammar and rhetoric

at Rome and philosophy at Athens, after which he returned

to Eome, and held there a judicial office. His only
work, the Nodes Aiticoe, takes its name from having been
begun during the long nights of a winter which he spent
in Attica. He afterwards continued it at Rome. It is

compiled out of an " Adversaria," or common-place book, in

which he had jotted down everything of unusual interest

that he heard in conversation or read in books, aud it com-
prises notes on grammar, geometry, philosophy, history, and
almost every other branch of knowledge. The work, which
is utterly devoid of sequence or arrangement, Ls divided into

twenty books. All these have ccme down to us except the

eighth, of which nothing remains but the index. The
Nodes Atticce is valuable for the insight it affords into

the nature of the society and pursuits of those times, and
for the numerous excerpts it contains from the works of

lost ancient, authors..

The ediiio princeps of Anlas GeUius appeared at Eome in 1 469,
and was speedily followed by many others in various cities of Italy,

especially Venice. The best editions are those of Gronovius
(Leyden, 1706), Lion (Gcttingen, 1824-1825), and Hertz (Leipsic,

1853). Anlus Gellius has been translated into English by Beloo
(London, 1795); into French by the Abbe de Verteuil (Paris, 1776-

89), and by Victor Verger (Paris, lS20-30);into German by. Walter-
stem (Lemberg, 1785), and by Weiss, 2 vols. (Leipsic, 1875-76).

GELON, succeeded Hippocrates as tyrant of Gela in 491

B.C., and, by supporting the plebs of Syracuse in their

quarrels against the aristocracy, became tyrant also of that

city in 485 B.C. He used his power so discreetly that

under him Syracuse attained an extraordinary degree of

wealth and influence. The great event in Gelon's sub-

sequent history was his defeat of the Carthaginians under

Hamilcar at Himera, according to tradition on the same
day that the Greeks defeated Xerxes at Salamis, 480 B.C.,

the result of his victory being that he obtained the lord-

ship of the whole of Sicily. After Gelon. had thus estab-

lished his power, he made a show of resigning it; but his

ptoposal was rejected by the multitude, and he reigned

without opposition till his death 478 B.C. His memory
was held in such respect that, 150 years after his death,

when Timoleon was erasing from Sicily every vestige of

the tyrants that had once reigned there, he spared the

statues of Gelon. See SYEACtrsE.

GELSEMIUM, a drug, consisting of the root of {^ehe-

mi/um (or as sometimes less correctly called Gehemimtni)
sempervire^u, a climbing shrub of the natural order

Loganiaceae, having a milky juice, opposite, lanceolate

shining leaves, and axillary clusters of .from one to five

large, funnel-shaped, very fragrant yeUow flowers, whose
perfume has been compared to that of the wallflower.

The fruit is composed of two separable jointed fcJlicles,

containing numerous flat-winged seeds. The stem often

runs underground for a considerable distance, and indis-

criminately with the root it is used in medicine. The plant

is a native of the United States, growing on rich clay soil

by the side of streams near the coast, from Virginia to the

south of Florida. In the United States it is commnnly
known as the wild, yellow, or Carolina jessamine, although

in no way related to the true jessamines, which belong
to the Oleaeem. It was first described in 1640 by John
Parkinson, who grew it in his garden from seed sent by
Tradescant from Virginia,- at the present time it is but
rarely seen, even in botanical gardens, in Great Britain.

The root, on analysis by Kollock in 1855, was found to
contain an alkaloid (now called Gehemine or Gelsemia), a
dry acrid resin, h per cent, of a volatile oil heavier than
water, fatty resin, fixed oil, yellow colouring matter, gallic
acid, starch, albumen, gum, pectic acid, extractive matter,
hgnin, and 3-17 per cent, of mineral matter, consisting
chiefly of salts of potassium, calcium, magnesium, iron, and
sihca. The leaves and flowers were found to contain the
same ingredients in less quantity. Eberle, who examined
the root in 1869, states that the central woody portion of
the root does not contain any alkaloid, and that therefore
the bark is the physiologically active portion. Tn addition
to the above, Wormley, in 1870, discovered in the root a
crystalline substance named by him gelseminic acid, whose
solution in alkalies exhibits a powerful blue fluorescence.
It has, however, since been shown by SoMienschein to be
identical with sesculin, a crystalline glacoside found in the
bark of the horse chesnut, jEscxiIus Bippocastanvm. The
active properties of gelsemium root have been proved by
Wormley and Bartholow to depend upon the alkaloid
gelsemiiie (CjiHjgNOj), which in the pure state is a
colourless, odourless solid, not yet obtained in a crystalline

form, readily soluble in ether and chloroform, less so in

alcohol, and very sparingly in water, except in the presence
of hydrochloric acid, and having an intensely persistent

bitter taste, perceptible in a solution containing only yw^xj^^
part of it by weight.

The readiest and best test for gelsemine, detecting tha

smallest traces, appears to be the cherry-red colour developed
when ceroso-ceric oxide is added to its solution in concen-
trated sulphuric acid. The dose of the alkaloid is from
jijfth to j'jjth of a grain ; larger quantities are poisonous,

l^th of a grain having proved fatal in an hour and a half to

a strong cat.

The pharmaceutical preparation known as gelsemin con-

sists chiefly of the resin, combined with uncertain proper

tions of the other constituents of the root, and is prepared

by precipitation with water from the strong tincture.

The medicinal properties of the root were discovered by
accident, the infusion haWng been administered instead of

that of some other root, with the result of curing the fever

for which it was taken. It was then experimented upon
by the American eclectic practitioners. In 1852 Professor

"VV. Proctor called the attention of the medical profession to

its valuable properties; and in 1864 it was placed on

approval in the secondary list, and in 1873, so rapidly had

it risen in favour, in the primary list of remedies of acknow-

ledged value in the United States pharmacopoeia. It has

latterly attracted considerable attention in England as

a remedy for certain forms of facial neuralgia, especially

those arising from decayed teeth, or involving branches of

the fifth nerve. In the United States it is more particularly

valued for controlling nervous irritability in fevers of a

malarial type, in which it is said to excel every other known

agent. The physiological action of the drug has been care-

fully examined by Bartholow, Ott, and Ringer and Murrell,

from whose investigations it appears that it has a paralysing

action on the motor centres, afi'ecting successively the third,

fifth, and sixth nerves, its fatal action being due to its caus-

ing paralysis of the respiratory muscles, and thus producing

death by asphyxia. In large doses it produces alarming

symptoms, which occasionally terminate fatally. These

appear to vary slightly in different cases, but the more pro-

minent are pain in the forehead and in the eyeballs, giddi-

ness. Dtosis, a feeling of lightness in the tongue slurred
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pronunciation, laboured respiration, wide dilatation of the

pupils, and impossibility of keeping an erect posture. The

mind in most cases remains clear until shortly before death.

The earliest and most prominent symptom of a fatal or

dangerous dose is the drooping of the eyelids, which indi-

cates the immediate administration of stimulants, for when

the paralysis of the tongue which ensues extends to the

epiglottis, deglutition becomes impossible, and the epiglottis

is apt, unless the sufferer be placed in a forward position

to flap back and close the windpipe. The antidotes wlirch

have been found the most successful are carbonate of am-

monia, brandy, aromatic spirits of ammonia, and morphia.

It has been found that death may be averted by keeping

up artificial respiration until the poison is eliminated by

tho kidneys.

See Eclectic Dispensatory, p. 186 ; Phann. Journ., 3d ser., vol.

vi.; by Ringer and Mnrrell, &c. in Lancet, 1873, 1875-78 ; Hales,

New Scmcdics, p. 390 ; Bartholow, Materia, Mcdica, p. 380

;

American Journ. Pkarm., 1855, 1870; Proc. Amer. Pharm.
Assoc., 1873, p. 652; fraciitioncr, 1870, p. 202; Grover Coc,

Positive Medical Agents, p. 114 ; Hughes, Pharmaeodynamy, vol.

i. p. 372 ; Sonnenschein, Bcrichte dcr deutsch. chon. Gcs., xi.

11S2 ; Bentley a^ Triraen, 3Jed. Plants, pt. xix. No. 181.

GEJHNIANI, Francesco (c. 1680-1762), a celebrated

violinist, born at Lucca about 1680. He received lessons

in music from Alessandro Scarlatti, and studied the violin

under Lunati, and afterwards under Gorelli. In 1714 he

arrived in London, where his performance and composition.9

attracted much attention. He was taken under the special

protection of the earl of Essex. After visiting Paris and

residing there for some time, he returned to England in

1755. In 1761 he went to Dublin, where a servant

robbed him of a musical manuscript on which he had

bestowed much time and labour. His vexation at this loss

is said to have hastened his death, which took place at

Dublin on 17th September 1762. He appears to have been

a first-rate violinist, but most of his compositions are dry

and deficient in melody. His Art of Playing the Violin is

a good work of its kind, but his Guida Armonica is a

miserable production. He published a number of solos for

the violin, three sets of violin concertos, twelve violin trios,

The Art of Accompaniment on (he Harpsichord, Organ, &c..

Lessons for the Harpsichord, and some other works. His

musical opinions had no foundation in truth or principle.

GEMISTUS, or PLETHO, Georgius, held high office

under the Byzantine emperors during the first half of the

15th century, and derived his name, which signifies the

Replete, from the extraordinary amount of his erudition.

He is, however, chiefly memorable for having been the first

person who introduced Plato to the Western world. This

took place upon his visit to Florence in 1438, as one of the

deputies from Constantinople on occasion of the general

council. Cardinal Bessarion became his disciple; he produced

a great impression upon Cosmo de' Medici; and though not

himself making any very important contribution to the

study of Plato, he effectually shook the exclusive domination

which Aristotle had exercised over European thought for

eight centuries. He promoted the union of the Greek and
Latin Cliurches as far as possible, but his efforts in this

direction bore no permanent fruit. He probably died

before the capture of Constantinople. The most important

of his published works are a treatise on the distinction

between Plato and Aristotle as philosophers, and one on

the religion of Zoroaster. In addition to these he compiled

several volumes of excerpts from ancient authors, and wrote

a number of works on geography, music, and other subjects,

many of which still exist in MS. in various European
libraries.

GEMS (i/r^(^oi, gemmae), engraved with design^, whether
adaoted for sealing (o-rfrpayis, sigillum, intaglio), or mainly
for artistic effect dimagines ectypae, cameo), exist in a verv

largo number of undoubtedly genuine o.KampIcs, extending

from the mists of Babylonian antiquity to the decline of

Roman civilization, and again starting with a new but un-

natural impulse on the revival of art. - Apart from work-

manship they possess the charms of colour deep, rich, and

varied, of material unequalled for its endurance, and of

scarcity which in many instances has been enhanced by the

strangeness of the lands whence they came, or the fortuity

of their occurrence. • These qualities united within the small

compass of a, gem were precisely such as were required in a

seal as a thing of constant use, so inalienable in its posses-

sion as to become naturally a personal ornament and an

attractive medium of artistic skill, no less than the centre

of traditions or of religious and legendary bS.'^ociations. As
regards the nations of classical antiquity all seals are classed

as gems, though in many cases the material is not such as

would strictly come under that heading. On the other

hand, gems properly so called were not always seals. Many
of the Babylonian C3*linders could not have been so cm-

ployed without great difficulty, and when Herodotus (i. 195)

speaks of every Babylonian wearing a seal (<7^pi;yi's), it may
have been in most cases no other than a talisman Laving

an inherent power derived from the subject of its design,

consisting perhaps mostly of figures of protecting deities.

He adds that every Babylonian carried also a staff on which

it was unlawful for him not to have the figure of an apple,

a rose, a lily, an eagle, or something else, as his badge or

(wia-rjiiov, from which it may perhaps be inferred that having

selected some such badge for his staff he would necessarily

have the same for the seal with which he attested his name.

But if that had been the case, then the great mass of exist-

ing cylinders could not have been seals in the ordinary sense.

In Greece and Roine within historic times, gems were worn
engraved with designs to show that the bearer was an

adherent of a particular worship, the follower of a certain

philosopher, or the attached subject of an emperor. It

cannot be said that these gems may not have been used

systematically as seals, but it is clear that they primarily

served a different purpose. Again, when the sense of

personal ornament naturally attaching to a seal increased,

and the resources both of material and skill were enlarged,

the process of engraving gems in cameo, that is, with the

design in relief mostly in such stones as by their differently

coloured layers could be made to present a variety of sur-

faces, came largely into fashion (see article C.vmeo, and figs.

18, 19 in Plate I.). As a rule these cameos are of a date sub-

sequent to that of Alexander the Great ; but there are excep-

tions in an Egyptian cameo in the Louvre, said to belong to

the 12th dynasty, about 3000 B.C., and in some few Etruscan

scarabs, which havingdesigns in intaglio on the face have also

reliefs engraved on the back, apparently in the same archaic

manner of art as the intaglios. Such a scarab in carnelian

was found at Orvieto in 1874 in a tomb along with vases

dating from the beginning of the 5th century B.C., and it

will be seen from the engraving of this gem {Archaol. Zeit.,

1877, pi, xi., fig. 3, compare figure of Siren on back of

scarab engraVed in Wieseler, Denkmaler der alien Kimsl, No.

752) that, while the design on the face presents evidently

the same subject which occurs on a scaraboid found in the

treasury of Curium in Cyprus by General Cesnola (see his

Cyprus, pi. xxxix., fig. 5, p. -381), the half-length figure

of a Gorgon on the back seems to be the same in subject

and treatment as a carnelian fragment, apparently cut

from the back of a scaraboid, now in the British Museum.
As further examples of the sam. .'are form of cameo, the

following scaraboids in the British ^Museum may be men-

tioned :— (1) a carnelian cut from back of a scaraboid, with

head of Gorgon surrounded by wings
; (2) carnelian scara-

boid : Gorgon running to left, on face of gem an intaglio of

Thetis giving armour to Arhilles; {Z\ carnelian scaraboi:' :
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hi ad of negro in profile, on face an intaglio of a harp

; (4)
Bt'^atite scaraboid : bead of Achelous, full face, with intaglio

oi citharist (Plate I., No. 13) ; (5) scaraboid in burnt car-

nelian: head of Acheloas, full face, with intaglio of Ajax
cttrrying body of Patroclus ; and four porcelain scaraboids

from Camirus. each with a negro's head in relief on the
back.

In gem engraving the principal modern implement is a
c heel or minute copper disc, driven in the manner of a lathe,

and moistened with olive oil mixed with emery or diamond
rfast. There is no proof of its use among the ancients,

) ut M. Soldi, a practical authority on the subject, believes

I Revue Arch., 1874, xxviii. p, 147) that it was known
before the time of Pliny, whose espression/eriio?- terebrarum,
<13 applied to the cutting of very hard stones, would fittingly

jharacterize the rapid movement of the wheel At the
same time these words, apparently the only ancient state-

ment on the question, may equally refer to the motion of

the drill, an instrument of constant use in antiquity, which
in this case was employed to drive an iron tool fitted with
a diaipond point or splinter. In intaglios, when the larger

spaces had been sunk with the drill, the design was worked
out in detail by a tool with a diamond point, and finally

polished, but not, it would appear, to the extent to which
polishing is carried in modern work, for this reason, no
doubt, that their finer tools left less of roughness to be
smoothed away. Still a gem highly polished in the interior

of the design need not be taken to be modern on that

account, since it is known that many genuine ancient gems
I.ave been repolished in modern times, and since it is not
liuown whether ancient engravers may not sometimes have
resorted to excess of this process ; while on the other hand
&n intaglio dim in the surface of its design is not necessarily

antique, since modern engravers have observed this peculi-

arity, and have imitated it with a success which, were there

no other suspicions, might escape detection. Except in the

hardest stones, much of the ancient gem engraving seems to

have been done by a simple copper tool duly moistened and
supplied with emery (tr/iipts or cr/j-vpLs, naxium). The
Ethiopians in the time, of Xerxes employed a flint instru-

ment, if that is what Herodotus means (vii. 69) when he
Bays that their arrows were tipped " not with iron but with

0. sharp . stone, with which they also engrave their seals."

With such a tool steatite could be easily engraved, and it

should be remembered that among very early gem."! this

material is of freqfteut occurrence, while in the later art of

Greece and Rome it can scarcely be said to exist ; and the

inference is that, when processes had been invented to cut

harder stones, the softer substances were discarded. Still

it would not be correct to found more than a general argu-

ment as to the comparative ages of gems on the difierent

legrees of resistance in the stones themselves, even when
dealing with the works of one nationality, much less so in

i review of ancient gems as a whole, for this reason, among
others, that the decline of art is in technical matters often

very like its infancy. It would be easy to show from pub-
lished criticisms how certain classes of rude intaglios have
been regarded now as the very earliest effort? of the art,

now as debased ; and at times it is difficult to choose between
these judgments. In the present state of knowledge it may
seem idle to inquire where the infancy of the art was passed.

One thinks in Egypt, which otherwise is known for its

intimate skill in working hard stones. Another says
Assyria, which doubtless had a civilization as remote as that

of Egypt, but has left no similar evidence of the mastery
of obdurate substances. The architectural and the artistic

remains of the two nations present this broad distinction,

that they are of much harder material in the one case than
in the other, whence it would be reasonable to- expect that
at least the invention of the pointed tools had proceeded
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from Egypt, though of course if the idea of engraving gems
originated with soft stones and simple implements such as
Umts, that origin may well have been in Assyria. Possibly
the marked difierence in the shape of the gems peculiar to
these two nations bespeaks little contact between them in
this matter. The favourite shapes in Assyria were the
cylinder pierced lengthways, and sometimes fitted with a
swivel so as to be used as a seal, and the cone also pierced
but not requiring a swivel, since the design was cut on its
base. When inscribed, a cylinder generally states three
things,—the name of the owner, his father's name, and the
name of his protecting deity. But there are exceptions, as
for example, a cylinder in the Bibliotheque at Paris in-
scribed, " Alchaloum, servant of Jehastukur," which from
the Semitic form of name " Alchaloum " has been thought
to have belonged to a Jewish captive m Babylon. A
cylinder supposed to be the seal of Sennacherib, in the British
Museum, is not inscribed. Another, purporting to be the
seal of Igli, son of Uruck, the oldest king of Assyria, is re-

jected by M. Oppert as not having any such antiquity. An
agate seal from Khorsabad reads, " Nipishi, of King Tiglath
Pileser, king of Assyria, son of Habu Liklikhus, king of
Assyria." But, as has already been said, many of the
cylinders could n«t have been employed as seals without
difficulty, and it appears to result from the most recent

study of the designs on them that frequently their main
function was to act as talismans in the system of magic
generated among the Chaldaeans. In what seems to be the

oldest examples the design is sunk by a pointed tool pushed
backward and forward in long straight lines. In the next

stage round cavities are sunk here and there in the design

by means of a drill, when greater depth is required, while

the shallow parts are worked out with the pointed instru-

ment. By practice in utilizing both methods the Assyrians

reached whatever skill they could boast in this branch of

art. The materials ate haematite, jasper, calcedony, sard,

basalt, agate, lapis lazuli, rock crystal, alabaster, por-

celain, quartz, glazed clay. Mr King classes them under

four periods, beginning as early as 2234 B.C.

In Egypt the favourite form of gem was a scarab (beetle),

having a flat surface underneath, on which was engraved a

hieroglyphic design. The common materials are greer>

jasper and porcelain. From the soft nature of the porcelain,

and from the strict adherence to the scarab shape, it may
be inferred that they were used much less as seals than as

a sort of badges or ornaments, and this is confirmed by the

finding of large numbers of them in foreign countries, as at

Camirus in Rhodes and in Etruria, where the hieroglyphics

could not have been understood. ' No doubt it may be true

that these specimens had been manufactured by Phoenicians

for export to these countries merely as articles of ornament,

but had the originals been strictly held by the Egyptians to

be seals, it would have been the height of dishonesty in the

Phcenicians to reproduce them in this way. In Egypt,

however, the art of gem engraving was not confined alto-

gether to scarabs, as may be seen among other interesting

exceptions in the oblong intaglio of green jasper in the

Louvre (Gazette Archeol, 1878, p. 41) with a design on both

sides, representing on the obverse, as known from the

cartouche, Thothmes II. (1800 B.C.) slaying a lion, and on

the reverse the same king drawing his bow against his

enemies from a war chariot. In the Louvre also i^s an

Egyptian gem, said to belong to the 12th dynasty, 3000

B.C. But uninteresting in themselves as are the scarabs of

Egypt, they have this accidental importance in the histor.v

of gem engraving that they furnished the Phoenicians with

a model which they first improved as regards the mtaglm

by a freer spirit of design, gathered partly from Egypt and

partly from Assyria (see the Phoenician scarabs from Tharraa

in Sardinia and from Cyprus). The scarab thus improved
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they communicated to the Etruscans, uader whose skilful

hands it received often a degree of delicacy in the work-

manship which has not been equalled in the gems of any
other country. The best specimens are due to the influence

of Greek art inothe 6th century B.C. or somewhat later.

The subjects engraved are Greek in origin, and the habit

of inscribing the names of the subjects is an early Greek
habit, but with this diflference, that the Greeks would be
correct in the naming, while the Etruscan artists are perhaps
as often wrong as right. The name of Tydeus, for instance

(TYTE), is assigned in one case to a figure scraping himself
with a strigil, and in another to a fallen warrior, who other-

wise would be identified as Capaneus. Again a figure

washing his hair is called Peleus, and Achilles sulking
becomes Theseus, to the exercise of much ingenuity in times
past. ^Vith these and other examples it should no longer

be necessary to cast about for an tmusual form of the legend
of the Seven against Thebes, when five only of their names
are found beside five figures on what is the most celebrated

of existing scarabs—a camelian in the Berlin JIuseum
(Winckelmann, AUe Denhnaler, No. 105). Anotlier scarab
of first importance is a banded onyx in Florence represent-

ing the Salii carrying their shields, inscribed Angils and
Alee. For Etruscan scarabs see Etkukia, vol. viii. p. 610.

While the Phoenicians have left actual specimens to show
with what skill they could adopt the systems of gem en-

graving prevailing at their time in Egypt and Assyria, the
Israelites, on the other hand, have left records to prove, if

not their skill, at least the estimation in which they held
engraved gems. " The sin of Jadah is written with a pen
of iron and with the point of a diamond " (Jerem, xvii. 1).

To pledge his word Judah gave Tamar his signet, bracelets,

and staff (Gen. xxviii. 18); whence, if this passage be com-
pared with the frequent use of "seal" in a metaphorical
sense in the Bible, and with the usage of the Babylonians
already cited from Herodotus, it may be concluded that

among the Israelites also every man of mark at least wore
a signet. Their acquaintance with the use of seals in Egypt
and Assyria is seen in the statement that Pharaoh gave
Joseph his seal as a badge of investiture (Gen. sli. 42), and
that the stone which closed the den of lions was sealed by
Darius with his own signet and with the signet of his lords

(Daniel vL 17). Then as to the stones which were most
prized, Ezekiel (xiviii. 13), speaking of the prince of Tyre,
mentions the sardius, topaz, and diamond, the beryl, onyx,
and jasper, the sapphire, emerald, and carbuncle, stones
which again occur in that most memorable of records, the
description of the breastplate of the high priest (Exodus
xxviii 16-21, and sxxix. 8). Twelve stones grouped in

four rows, each with three specimens, may be arranged on
a square, measuring a palm, not a span, so as to have the
rows placed either vertically or horizontally. If they are
to cover the whole square, then they must be cut in an
oblong form, and if the names engraved on them are to run
lengthwise, as is the manner of Assyrian cylinders, then the
stones, to be legible, must be grouped in four horizontal
rows of three each. There is in fact no reason to suppose
that the gems of the breastplate were in any other form than
that of cylinders such as abounded to the knowledge of the
Israelites, with this possibility, however, that they may
have been cut lengthways into half-cylinders like a frag-

mentary one of sard in the British Museum, which has
been mounted in bronze, and, as a remarkable excep-
tion, has been set with three small precious stones now
missing. It could not have been a seal, because of
this setting, and because the inscription is not reversed.

It reads :
" Nabu .... [son of] Iddina-Nergal (i). ... son

of Nabu-zira-iddin .... Khi (1)-su-ba ....," according to

Mr Pinches.. The names of the twelve tribes, not their

standards, as has been thought, may have been engraved
|

in this fashion, just as on the two onyx stones m tne piw
ceding verses (Exodus xxviii 9-11), where there can be no
question but that actual names were incised. On these two
stones the order of the names was according to primogeni-
ture, and this, it is likely, would apply to the breastplate
also. The accompanying diagram will show how the stone?,

Jewish High Priest's Breastplate.

supposing them to have been cylinders or half cylinders may
have been arranged consistently with the descriptions of the

Septuagint. In the arrangement of Josephus the jasper is

made to change places with the sapphire, and the amethyst

with the agate, while our version differs partly in the ordei

and partlyin the names of the stones, but probably in all

these accounts the names had in some cases had other

meanings than those which they now earry. From the fact

that to each tribe was assigned a stone of different colour,

it maybe taken that in each case the colour was one which

belonged prescriptively to the tribe and was symbolic, as in

Assyria, where the seven planets appropriated each a special

colour (see Bmndis in the Berlin Hermes, 1867, p. 259 sq.,

and De Sacy, Revue ArcMologique, 1869, and compare Re-

velation xxi. 13, where the twelve gates are grouped in

four threes, and 19, 20, where the twelve precious stones of

the walls are given). The precious stones which occur

among the cylinders of the Brilish Museum are sard,

emerald, lapis lazuli (sapphire of the ancients), agate, onyx,

jasper, and rock crystal. Both jElian
(
Var. Hist, iv. 34)

and Diodorus (i 75) speak of an object known as an image

of truth worn round the neck of the judge, who of course

was a priest, in ancient Egypt ; bnt how far this may have

suggested or corresponded with the Jewish breastplate is

not to be made out.

The records of gem engravers in Greece begin in the

island of Samos, where Mnosarchus, the father of the philo-

sopher Pythagoras, earned by his art more of praise than of

wealth. Thence also came Theodorus, who made for Poly-

crates the seal of emerald (Herodotus, iii. 41), which, ac-

cording to the curious story, was cast in vain into the deep

sea on purpose to be lost. That the design on it was a

lyre, as is stated in one authority, is unlikely, now that

Benndorf's ingenious reading of Pliny {Nat. Hist^, xxxiv.

83) has shown that the portrait statue of Theodoriis made
by himself was in all probability a figure holditig in one

hand a graving tool, and in the other, not, as previously

supposed, a quadriga so diminutive that a fly could cover

it with its wings, but n- scarab with the engraving of a
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quadriga on Us face {Zeitschrift fiir die Oeskrnich. Gym-
nasieii, 1873, pp. 40] -411), whence it is not unreason-
able to conclude that this scarab in fact represented
the famous seal of Polycrates. Shortly after 600 B.C.

there was a law of Solon's forbidding engravers to retain
impressions of the seals they made, and this date would fall

in roundly with that of Theodoras and Mnesarchus, as if

there had in fact been just about then a special activity and
unusual skill. That the art had been practised perhaps for

several centuries before in Greece is probable from the
general usage of sealing implied iu Solon's law, from the
extraordinary degree to which it obtained soon after Lis

time, and from the influence which was exercised on the
Greeks in such matters by the Phcenicians, Egyptians, and
Assyrians. Yet it is singular to find, as Pliny points out
(xxsiiL 4), no direct mention of seals in Homer, not oven in

the passage {Iliad, vi. 16S) where Bellerophon himself
larrics the tablets on which were written the orders against

his life. Then as regards the rings or seals of Prometheus,
af Jlidas, of Minos (which like that of Polycrates was
thrown into the sea in vain), of Phocus, and of Orestes,

the legends may not all have come down from a very early

period, but that of Phocus can at least be traced back to

the time of Polygnotus, while that of Prometheus may be
taken to have inspired the seal (engraved Jicv. Arch., 1878,
pi. XX.) on which the Titan is seen bound and submitting
to the vulture. Or, conversely, such a gem may have sug-

gested the legend of the rihg which he bore as proof of his

former punishment. There is no need to put it much later

than 600 B.C., and it is a specimen of a class of lentoid gems
which of late years have been found in small numbers
chiefly in the Greek islands. Two more of them from the

British Museum collection are engraved in PI. I., figs. 2 and
3. As a rule the materials are comparatively soft, most fre-

quently steatite and hcematite, while the designs consist

mainly of animals so turned and twisted as to cover almost
the entire surface of the gem. Certain exceptional cases,

where the design is taken from legend or mythology, may
be seen in the Eemie ArcMologiq^te, 1878, pi. xx., Nos.

1-3 ; for the ordinary subjects see Revue Arch., 1874,
pi. xiL; Schliemann, Mycence, pp. 112, 202, 362; Cesnola,

Cyprus, pi. xxsviL 9, and pi. xxxviii. 21, 23; and for gold

signets with designs in this stage of art see Schliemann,

Mycence, p. 223 ; Cesnola, Cyprus, pi. xxxiv. 2 ; and
Revue Arch., 1874, pi. iv.. No. 44, in which volume is

an interesting article on early engraved gems by Count
Gobineau. In most cases the designs though heraldic

rather than natural, with a prevalence of animal forms

perhaps due to notions of heraldry, are yet so singularly

free from Egyptian or Assyrian influence that they must be

assigned as essentially Greek productions, possibly from a

period when Oriental examples had lost sway. " Not to

carry the image of a god on your seal " was a saying of

Pythagoras ; and, whatever his reason for it may have
been, it is interesting to observe him founding a maxim
on his father's profession of gem engraving (Diogenes

Laert., viiu 1, 17).

From the time of Theodorus to that of Pyrgoteles in the

4th century B.C. is a long blank ?s to names, but net alto-

gether as to gems, the production of which may be judged
to have been carried on assiduously from the constant

necessity of seals for every variety of purpose. The refer-

ences to them in Aristophanes, for example, the lists of

them in the ancient inventories of treasures in Athens, and
the number of them found by General Cesnola in the

treasure chambers of Curium in Cyprus confirm this fre-

quent usage during the period in question. To it belong
in particular the inscribed gems mentioned in Akchjsology
(vol. ii. p. 353), including the Woodhouse intaglio there

figured (p. 358), which may be referred to as perhaps the

very finest example of Greek gem engraving that Las come
down to us. It would stand early in the 5th century B.C.,

a date which would also suit the head of Eos from Ithome
in Messenia (PI. I., fig. 14), the head (fig. 5), the citharist
(fig. 9), while the scarabs (figs. 6, 7), though apparently of
Etruscan origin, obviously reflect the character of archaic
Greek art, as far as concerns the shallow cutting and the
delicate execution of minute details. The touch which
isolates a design and literally arrests the eye they do not
possess, but by comparison they render it more distinct as
it exists in the Woodhouse gem already mentioned, and in
figs. 8, 10-13, and 15 in Plate I., all of which may be
assigned to the end of the 5th century B.C. Singularly
beautiful in this class are the two Cesnola gems {Cyprus,
pi. xxxix. figs. 1 , 2), the latter, simple and even awkward
in parts, yet on the whole conceived by a Greek mind
imbued with the poetry of art, while the former is rather
a triumph of faultlessness, delicate as the colour of the
stone on which it is engraved.

By the beginning of the 4th century B.C. every element
of archaism Lad vanished; but gems of this period are
scarce, except in the collection of St Petersburg, which has
obtained them exclusively from tombs in the Crimea.
Foremost among them are the two by Dexamenus of Chios,
the one, a calcedony with the figure of a stork flying, and
inscribed in two linjs, the letters carefully disposed above
each other, AEHAMEN02 EHOIE XI02 [Compte-rendu de
la Commis.-!. Arch. St Pdershurg, 1861, pi. vi. fig. 10),
and the other, an agate with a stork standing on one leg,

inscribed AEEAMEN02 simply {Compfe-rendv, 1865, pi.

iii. fig. 40). A third gem, apparently by the same
Dexamenus, is a carnelian belonging to Admiral Soteriades

in Athens, and has a portrait Lead„bearded and inscribed

AEHAMEN02 EHOIE {Compte-rendu, 1868, pi. i.fig. 12).

Apart from the splendour of their workmanship, those three

gems are interesting for the variety of their inscriptions.

Thus a name standing alone in the nominative case, when
it does not describe the subject of the design, will indicate

the artist. Again, when the iiationality of the artist is

added it should follow the verb as a rule, which, however,

is not without exceptions. EHOIE for EHOIEI is an
archaism. The design of a stork flying occurs on an agate

scarab in the British Museum from the old Gracherode

collection, and therefore beyond all suspicion of having been

copied from the more recently discovered Kertch gem. The
condition of the surface and the skill of execution are both

interesting. Beckoned among the best of the Crimea gems,

and that is equivalent to saying among the best of all gems,

are the following:—(1) a burnt scaraboid with an eagle

carrying off a hare
; (2) a gem with scarab border and the

figure of a youth seated playing on the trigonon, very much
resembling the Woodhouse intaglio (both engraved, Compte-

rendu 1871, pL vi. figs. 16, 17) ; (3) a scaraboid with

border and the design of a horse running at speed, with

which may be compared a carnelian scaraboid in the British

!Museum from the old Hamilton collection, and again on

this account above suspicion, if the great beauty of the work

were not alone convincing ; the horse is here stung by a

gadfly ; (4) an ovoid calcedony, mounted on a chain to be

worn as a collar, with an intaglio of a Gorgon (3 and 4 en-

graved, Compte-rendu, 1860, pi. iv. figs. 6 and 10). In

these, and in almost all Greek gems belonging to this

period of excellence, the material is of indi3"erent quality,

consisting of agate, calcedony, or' carnelian, just as in tLe

elder specimens. Brilliant colour and translucency are as

yet not a necessary element, and accordingly the design is

worked out solely with a view to its own artistic merit.

At this stage appears the name of Pyrgoteles, of whom it

is said that he alone was permitted to engrave the portrait

head of Alexander the Great. The portrait head o£
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Alexander given in PI. I., fig. 16, is not likely to represent

the art of this time, but more probably belongs to the age

of Augustus who used this design as a seal On the other

hand the ancient pastes (figs. 20-22) will convey a notion

of the gen engraving of the time of Alexander. StUl it

should be observed that one of the special difficulties of the

subject is to account for the scarcity of gems from this

period of wealth, luxury, and artistic activity in aU direc-

tions. Possibly not a few belong to it which it is thought

safer to class as Roman. This much at least is certain,

that Koman art altogether was a prolongation, hardly a

development, of the Macedonian art. Those Eoman en-

gravers may have been conscious of this who boldly placed

on their productions the names of celebrated Greek artists,

as for instance on a garnet in the British Museum, having

a figure perhaps of Jason and inscribed with the name of

Phidias (*EI.iIA2 EHOEI) ; others elsewhere profess to

be the work of Polycletus or of Scopas. The same effrontery

was seen in sculpture, and unfortunately has revived again

in the gem engraving of comparatively recent times, as may
be seen in a calcedony intaglio of the head of Alexander

the Great in the British Museum, which, though clearly

modern, claims to be the work of Pyrgoteles.

From literary sources are known the engravers Apolloni-

des, Chronius, Tryphon, Satyreius, and Dioscurides, but

the date of the last-mentioned only is certain. He lived in

the time of Augustus, whose portrait he executed, and did

not, it may be supposed, inscribe his own name on it in

full. On the other hand, if, as Pliny states, it became a

custom afterwards to seal with this portrait of Augustus, it

would be natural enough to place on the copies of it made
for that purpose the name of Dioscurides. With this view

of the case may be reconciled two gems bearing his signature

in the British Museum—the one a jacinth, the other a

sard—and both obviously portraits which, though more
resembling Julius Caesar than Augustus, might yet be re-

garded as unsuccessful portraits of the latter. Of the two
the jacinth, which is from the Blacas collection, is

doubted by Brunn ; the other is a higher class of work,

and yet even it presents some difficulties that require the

theory of an imitator, most probably a Eoman one. The
obtrusive display of the wreath and the fringe of drapery

round the bust are details which, apart from the style of

workmanship, are objectionable. That the name of this

engraver has been often added to modern gems is true

enough, and in some cases also it may have been in modern
times inscribed on perfectly ancient gems. Even among
those which appear to be in all respects antique there are

differences in the spelling and form of the letters not to be

accounted for if they had come from his hand, but intel-

ligible if they had been mad& by ancient copyists. Abbre-

viations such as AI02K for Dioscurides, or EniT for

Epitynclianus, are always suspicious. EniTYTXA, on a

beautiful cameo of the young Marcellus, might seem to have
been abbreviated by the accident which broke off the lower

part of the gem, but the inscription does not bear examina-

tion except as the work of a modern hand. Not necessarily

modern is the inscription AI02K0YPIA, on a fragmentary

amethyst, with a head which may perhaps have been meant
for Alexander the Great, whose portrait, as has been said,

was used as a seal by Augustus, and may have been exe-

cuted for him by Dioscurides. It is possibly ac ancient

copy of this seal, with the addition of the name of the

original artist to show that it is so. With regard to the
question whether a name standing in the genitive case may
indicate the engraver, the evidence is affirmative, if for

no other reason than that the names are most frequently
Greek, while the owners or collectors of gems in Italy were
Romans. Collecting was a passion with wealthy Romans,
but their names have not survived ou gems. Names like

Auln.s or Gusus, written in Greek letters, cannot indicate

a Eoman of position, but on the contrary show that it was
to the naturalized Greeks that the Romans looked for their

engravers. When, for instance, one gem reads SOAQNOS
and another SOAQN EIIOIEI, it is fair to conclude that

we have to do in both with an engraver named Solon, if the

inscriptions are genuine. The former occurs on a gem
found with jewellery at Pompeii (Bullet. d'Inst. Arch., 1863,

p. 91), so that if the other examples of it, e.g., on the Strozzi

Medusa in the British Museum, and on the so-called head
of Mfficenas, be inventions of the 16th or 17th centuries,

they are at least correct in reproducing a name which is

now seen on one undoubtedly ancient intaglio. Obviously

one or more gems so inscribed must have existed in the

16th or 17th centuries, and this fact alone of the existence

of several gems with the same name would suggest if not

actually prove thct it was the name of an engraver. The
other inscription, SOAfiN EnOEEI, on an intaglio of

Diomedes carrying off the Palladium, though known
since the year 1660, has not always passed unchallenged.

The Medusa just mentioned is a gem of extraordinary pre-

tensions, but very unsatisfactory when compared with good

Greek work. In the matter of names tie evidence as to

the Greek usage, though very slight, is not at variance with

what may be gathered from the coins where the names of

the die-sinkers appear either in the nominative or genitive

case. .

In the discussions as to what is or is not proper in the

way of engravers' signatures, frequent reference is made to

the inscription EITYXHS M02K0YPIA0Y AIPEAIOS
En, which occurs twice—on a pale amethyst said last

century to belong to the prince of Avella, and on an

amethyst in the Marlborough collection. The design on the

two is identical, consisting of a hekneted bust of Minerv:>

in full face. Unless what was formerly the Avella gem is

now the gem belonging to thejiarchese Strozzi of Florence,

then this again must be a third example. Professor

Maskelyne in his Catalogue quotes Mr King as agreeit;;

with him that the Marlborough gem (No. 81) is not a copy

as Brunn supposed, but may be regarded as an original work
of Eutyches tiU the Avella gem be proved to exist elsewhere.

But Stephaci insists on the inscription being a modern pro-

duction, especially on account of the contraction EH for

EnOIEI, which he says had arisen through the last letters

OIEI being hidden, from the modern copyist, either owin^

to the setting, or from some other cause. The gem which

Cyriacus of Ancona and a contemporary of ^is saw and

described in the early part of the 15th century had the full

inscription, and possibly it was from an inexact impression

of it that the Marlborough gem was made (Compte-raidu,

1861, p. 157). Another celebrated Marlborough gem with

the head of the dog-star Sirius, inscribed rAI02 EIIOIEI,

is condemned by Professor Maskelyne in his Catalogue (No.

270), as it deserves to be. Apparently meant for the same
engraver, though written differently, is the rNAI02 on the

beryl in the British Museum with the head of Hercules, as

to which Kohler'a adverse judgment appears to be entirely

just, 2KYAAH, which is found on an amethyst head of

Pan in the British Museum executed with wonderful exact-

ness of detail, is not disputed, except as to whether it is the

name of the engraver or the] owner. Among the other

names which have been more or less the subject of discus-

sion are those of Hyllus, who also claims to be a son oi

Dioscurides, Epitynchanus, Agathopus, Euodus, Fells,

Mycon, Allien, Admon, Onesas, Protarchus, and:Alesas.

The habit of gem collecting is recorded first in the insta7ico u'

Ismenias, a musician of Cyprus, who appears to have lived in t'li;

4th century B.C. But though individual collectors are not ag.-Ja

mentioned till the time of Mithradates, whose cabinet was carriLd

off to Kome by Pompey, still it is to be inferred that they existed,

a not pretty generally, yet in such places as Cyrene, where the
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t^ssion for gems was so great tliat Ae poorest person owned one

^th 10 minas. and where, according to^han (Far
-^"'-^Wt

7To1 the skill in engraving was astonishing. The first cabinet

'dactyliotheca) in Rome was that of Scaurns, a step-son of Sulla

ciSr is said to have formed six cabinets for pubbc exhibition and

fr„r ti!. time of Aucnistus all men of refinement were supposed to

beTudges both of thTart and the quahty of the stones. To this

nretenffon is doubtless due most of the existing gems engraved on

f^Ke beaukl jacinths, garnets, sards, beryk, and amethysts,

"f-Lg as rega ds purely^technical skiU, nothing to h« 'i^^'!'^'^;

Ex pt in portraiture, and in grj-Ui or conceits, '"."'j''^]' ^various

thinra are combined into one, often with much skill the subjecte

we™^ I rule only variations or adaptations of old tj-pes handed

down torn the Grieks. When new and distinctly Koman subjects

occn? sudi as the finding of the head on the Capitol, or Faustul.^,

orTh'e she-wolf with the twins, both the stones arid the work-

manship are poor. In such cases, where the design stirs a genuine

nationi? inteS. it may happen that very Uttle of artistic rendering

^vUlbr acceptable rather than otherwise, and '""'*
?J°^,

'^^ "^

true when the design is a s^^nbol of some article of faith, ss in the

Sly Christian gems. There both the art and the matenal are at

wha^t may be cfued the zero of engraving; that is to say it has

reached the point beyond which barbarousness or folly sets m The

^sual su^ects on the early Christian gems are the fish, anchor ship,

dov- the good shepherd, and, according to Clemens, the lyre.

Under the Gnostics, however, with whom there was more o spe u-

kUon than of faith symbolism was developed to an extent which

o art could realize without the aid of writing, /geni^as o

them a talisman more or less elaborate, and the difficulty is to

maTe out how they carried them. Many specimens exist, but.^o^^

rcw sicnis of mounting. The materials are usually hsmatite or

tpar^ regards the°designs, it is clear that Eg>-pt.au sources

£ve been mosfdrawn npon^ But the symbo ism is also largely

^sociald with llithraic worship. The name Abraxas or A^ra^x

which, from its frequency on t^ese
g«"'v^P^kktte?s of which U

called also "Abraxas gems," is when the Gj«y^"«'^ °™^^
is composed are treated as Greek numerals, ^l"" ,^° 2.?,^' ^X/
ber of days in a vear, and the same is the case with MEiePAS.

'"MorUnteTesting, from the occasionally forcible portraito^and

bfdTn^XS".er:r^drofese^c^^^

Lfp^i^on^: e£popes
^"trorL^fo^ld^'H^at^^^aree^ i'f

iranf^:^c^h''c^£p?i

may be taken as am '"^tructive tjpe. i

f^^iji^j^ inown as
(Chabouillefs catalogue, ISo. .33/) \= *

°''"^i ^ gacchanaUan
ihe signet of M''=^^lfS*='°' .*^V the storrsa^s that he copied

^r-itt;T^^t^tM^«S^---k
I^^^^g^^^^pSffl^r^sli- develop:

me^t^f^Te Z^Zt Z^^ ^b^rtf^^edioXTa
They are all in the British M-^um and are -UV

^^^^^^ ^^^^
half more than their real

'^/j i4°-i,*^toidgem, from lalyssus,

Caimrus in Rhodes; ^O"^^
'^j^^S! also frol Wyssus ; No i

in Rhodes; No. 3, SS '
„ ;„ c^rrlinia • No 5, Carnehan, head

Paste scaraboid, from Tharras, i-i Sardinia
> -^"l"^ ^^^ scarab,

of a king ; No. 6, Crystal scarab, Gorgon ,^o 7Aam
Citharist ; No. 8, Sard, (fmale figure ^th w^^^ f

r ^o.

scaraboid, Citharist; Nos. 10-13. /.o'^ l"l,e,L°\,„^^„^
. i'o.

Bara, neau ui i^cu=
,
;-

--"i,^" •»„ on Paste Victory,
Sardonyx canieo head of Athena ; No -0 P^^|^. ^H,

21, Paste, Maenad; ^o- 2^..
^ast^^

J^'^.t^^ ,, head of Brutus (?)

23, Agate scaraboid Priest
-^°-.-t;J^25 Jacinth, Sassanian pcr-

from Rhodes, inscribed C .
I • Q-

,

No
^?;'vl? t^an gem, the Good

trait ; No. 26, Gnostic gem ; No. 27, C^stian g ^ ^^^^^
Shepherd; No. 23, Modern gem, by fictiier ,

gem, by Merchant.

Lilerature.—Seeii. A. Levy, SkgelumlGemm^v, with three plates

of "ems having Phcenician, Aramaic, and old Hebrew inscnptions,

Br?slau, 1S69 ; and, on the same subject, De Yogue, m theJJeriM

ArcUologique, 1868 (xvii), p. 482, pi. 14-16; De Saulcy, m the

Rev. Arch., 1869 (xx.), p. 101, " Recherches sur le costume chei

les Juifs;" Victor Ancessi, L'^gyptc ct Moise, Paris, 1875, giving on

plate 7 a fanciful restoration of an Egyptian breastplate ;
Soldi, m

the Rev. Arch., 1874 (xxviii.), p. 147, on Babylonian cylindeta

;

Count Gobineau, in the Rev. Arch., 1874 (xxvii.), p. Ill and p.

179 on early Oriental gem engraving. Fr. Lenormant, in the Rev.

Arch. . 1874 (xxviii.), pi. 12, gives five examples of eariy lentoid gems,

and seven more gems of the same class are given by A. S. Murray

inthei2«t>. Arch., 1878, pi. 20. On Greek and Roman gems the

principal authorities are Kohler, Gcsarmrulte Schriflen, ul and v.,

and Stephani, in his notes to these volumes, and in the Comi)J<-

rcndv. de la Commission ImperiaU de St Pelersbaurg ISlO-l, y.

215 and pp 2''l-224. Opposed to them is Brunn, m his GescMcMe

der Griechischen Kunstlcr (1859), U. p. ,443, where a full discussion

of Greek and Roman gems will be found. See also Krause,

Piirqctclcs, HaUe, 185«, and Bolletlino deW Iiut. Rom. ,1SZ1,J.

105 ; 1834, p. 116 ; and 1839, p. 99. In England the autho-

rity is AV. King, Antique Gems, 2d edit, London, 1866;

Handbook of Engraved Gems, 1866 ; Precious Stones 1865

;

Gnostic Gems, 1864; and appendix on ancient gems m Cesnolaa

Cyprus, which gives 11 plates of gems. Of special interest

as rega;ds the stones used by ancients, and valuable as a crifacism

of a single coUection, is Prof. Maskelyne's Catalogue of the Marl-

boroughColleetion, privately printed in 1870. This collection is now

the property of Mr Bromielow. On Abraxas gems see Barzilai. lAi

^&r«xt, Trieste, 1873, and Matter, Bistoire du Gnostzci^e A^

indispensable book of reference is Raspe's Catalogue of Tassie,

large series of Sulphur Casts. Among catalogues of P"Wic coUe=-

tionsare Tolken's rerzeichnissd.prcuss. Gcmmcn, 1 83o ;
Chabouilet s

cZlJguedes Cam^esetFicrres Gravies de '-
£i>''l^'^X-%i7k"^t'

Paris lS56;^ni J^nsson-aXederlandsch.Rom.I>aHylwtheek, Ley-

den 1844 Older works are generally of small critical value, but

the'foUowing may be mentioned -.-AMnckelmann, £^'^"^'.»<»' '^
RUrrTGrafees dl Feu Baron de «o«A, Florence, 1760 ;

Viscont.

Overe Varie ii p. 115-386; Mariette, Traiti dcsF,errcs Gravies

;

MUlTn, pT;r« Gravies, and Inlroduclion d i'^'"''^^^Y^''
^GEilSBOK (Oryx gazella, Gray), a species of antelope,

abounding on the dry yet fertile plains of South Africa,

where it feeds on the bulbs of water-root and other kinds

of succulent vegetation, by means of which the an elop«

of those regions are able to subsist without water for

Gemsbok.

.T. Tf ii a laree atfd powerful animali*
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half. The colour of tbe upper part of the body is a rusty
grey, and of the under part white,' while these are separated
from each other by a well-defined black band on each side.

These bands unite on the breast, and are continued as a single
black band until reaching the lower jaw, when they again
di-fide and form two transverse bands on the head, termin-
iting at the base of the horns. The head otherwise is

white, as also are the limbs, with the exception of the
thighs, which are black. The striking appearance presented
by thisantelope is in great part due to the absence of any
blending in the different colours of its body. The gems-
bok avoids fhe woods, living on the open plains in pairs
br in small groups of four or five. Possessing powerful
weapons of attack in its long spear-like horns, and with
ample courage to use them, this animal, especially when
wounded, is a formidable antagonist both to man and to the
numerous beasts of prey which are attracted to the karroos
of the Cape by the presence of this and other ruminant
species. It is said to defend itself not unfrequently with
success against the lion. Its flesh is esteemed as a deUcacy,
and its hide forms a valuable leather.

GENDARMERIE, a body of troops or police in France,
composed of gendarmes, or men-at-arms. In the days of
chivalry they were mounted and armed cap-a-piC; and
attended each by five soldiers of inferior rank and more
lightly armed. They were then furnished by the fiefs, and
marched in the train of the knights and esquires. In 1439
this feudal gendarmerie was replaced by the compagnies
cCordonnance which Charles VII. formed when the English
were driven out of France, and which were distributed
throughout the whole extent of the kingdom for preserving
order and maintaining the king's authority. These com-
panies, fifteen in number, were composed of 100 lances or
gendarmes fully equipped, each of whom was attended by
at least three archers, one coutillier (soldier armed with a
cutlass) and one varlet (soldier's servant). The states-

general of Orleans (1439) had voted a yearly subsidy of
1,200,000 livres in perpetuity to keep up this national
soldiery, which replaced the bands of mercenaries who for
about a century had made France their prey. The number
and composition of the compagnies d'ordoiinance were
changed more than once beforethe reign of Louis XIV. This
sovereign on his accession to the throne found only eight
companies of gendarmes ; but after the victory of Fleurus
(1690), -which had been decided by their courage, he
increased their number to sixteen. The four first companies
were designated by the names of Gendarmes ecossais.

Gendarmes anglais, Gendarmes hourguignons, and Gen-
darmes flamands, from the nationality of the soldiets who
had originally composed them ; but at that time they con-
pisted entirely of French soldiers and officers. These four
companies had a captain-general, who was the king. The
fifth company was that of the queen ; and the others bore
the name of the princes who respectively commanded them.
This organization lasted till 1787, when Louis XVI. dis-

solved it, only retaining the Gendarmes ecossais in his body-
guard. The great Revolution swept away all these institu-

tions of the monarch}', and, with the exception of a short
revival of the Gendarmes de la garde at the Restoration, the
word gendarmerie had thenceforth an altogether different

meaning. It has been since that time employed to denote
a military police, whose duties are to watch over the public
Bafety, keep order, and enforce the execution of the laws.
This police force superseded the old viarechaussee.

The law of the 28th Germinal, An YI. (17th April 1797), and
the rojil ordinance of the 29th October 1820, organized the gen-
darmerie,_ and laid down the general rules that are still in force,
dividing it into legions and companies, and the latter into brigades.
In time of war a colonel of gendarmerie, with the title of grand-
tn'ivU, is attached to tlie army with a detachment of gendarmes,
for maintaining di-scxplino among the soldiers. Though placed

under the control of the minister of war, tlie gendarmerie is also at
the disposal of the minister of the interior as a police force, of the
piinister of justice as agents to seciu-e the execution of judicial sen-
tences and police regulations, and also of the minister of marine
and colonies for enforcing his authority over marines and sailors in
the colonies and sea-towns of France. The gendarmerie of Paris
constitutes a special corps established first in 1802, and successively
called Gendarmerie, de Paris, Garde royale, and Garde municipale.
Suppressed by the provisional Goviernmcnt in 1848, the Garde de
Paris was soon reorganized. It is now composed of 6 squadrons of
cavalry and 24 companies of infantry, and is oflicially styled Garde
ripiiblicaine de Paris. Both in the Garde rijmhlicaine and in the
Ugions, the gendarmes consist for the most part of deserving
soldiers of the regular army, who have been drafted into this ser-
vice, where, with other privileges, they have a much higher rate
of pay than the soldiers of the line. Their total numbers are
about 40,000, made up of the Garde de Paris as above, 31 pro-
vincial legions, 1 legion of gendarmerie mobile, and the Gendarmerie
coloiiialc.

Russia also nas a gendarmerie, a secret police appointed in all

towns of the empire to watch over Russian subjects of all raukg
and classes, and to report to the chancery office such information
as they receive from their detectives and secret agents.

For the history of the old French gendarmerie before 1789 sea
Ch^ruel, Dietionnaire historique dcs institutions de la France, 2 vols.,
and Lacroix, Vie militaire et religicuse au moyen dge ct a I'^oque
de la Renaissance ; and for the present gendarmerie, Siorganisalion
de la Gendarmerie, 1871, and Annuaire militaire, 1877.

GENEALOGY. Billical—The word "genealogy"
(ycvcaXoyia), which occurs twice in the New Testament

(1 Tim. L 4; Tit. iii. 9; compare also Heb. vii. 3, 6) in the
ordinary concrete sense of " pedigree" or " list of ancestors,"

is of somewhat frequent occurrence in the authorized version

of the Old Testament scriptures, but only in Chronicles-

Ezra-Nehemiah, where the words CD! and E'R^^rij which are

peculiar to that work, are invariably rendered " genealogy "

and "to reckon by genealogy.'-' This translation, however,
is of somewhat doubtful accuracy; for, whatever the

original meaning of the root K'nj may have been,' there

seems to be no room for doubt that the noun and the vert

connected with it were used in later Hebrew simply tc

denote respectively the roll and the act of registration

and that the " book " alluded to in Neb. vii. 5 (in A. V.
" register of the genealogy") was genealogical only in so fai

as the individuala registered in it were classified aocnrdinj

to their "houses," "families," and "tribes." While i

catalogue of this sort was admirably fitted to be a per

manent record of tribal relations in Israel, as these subsistec

at the time of its compilation, there is not any reason t<

suppose that it made any attempt to trace them throu/;;!

previous generations.^ The scripture genealogies, properlj

1 According to Ewald {Oesch. d. V. 1st. i. 261, cf. Alt. 363) i

meant properly "to couut." In the LXX. the Ilithpael is rendei^
differently in each passage where it occurs; iyiviaXoyiiBrj is only oijo*

given. In Ezra ii. 62 the translation is ypa(f>)tv airav oi fifSuftrtl^

(Vulg., scripturam genealogia; sus); in Neh. vii. 64 it is ypatfiji

eavToiy Tijs criii'o5(as (scripturam suam in censu). It may be adi (e(

that the habit of taking a written census of sections of the populati p
or even of the entire nation, was obviously not unfamiliar to tlie Je *a

This appears from numerous indications in the earlier historical hoc ([9

e.g.. Num. i. 18, where the word (used here only) is nynfl, as i rl

as in Ohronicles-Ezra-Nehemiah. Compare also Ezek. xiii. 9 and H.

Ix-xxvii 6.

^ When, for example, we read in 1 Chr. vii. 6, 7 that Benjamin . (ic

three sons (Bela, Becher, and Jediael); in viii. 1, 2 that he had Vi

(Bela, Ashbel, Aharah, Nohah, and Kapha); in Numb. xxvi. 38 a; ii

that he had five, but that their names were Belah, Ashbel, Ahiram, S vi-

phain, and Hupham; and, finally, in Gen. xlvi. 21 that they numb* fiC

ten "souls" (Bela, Becher, Ashbel, Gera, Naaman, Ehi, Bosh, Mupp /i,

Huppira, auC Ard); or when the descendants of Bela are vaiioi ^Ij

given, in 1 Chr. vii. 7 as Ezbon, Uzzi, Uzziel, Jerimoth, and Iri r ic

1 Chr. viii. 3-5, as Addar, Gera, Abihud, Abishua, Naaman, Ahc (b,

Gera, Shephuphan, and Huram ; and in Numb. xxvi. 40 as Ard ; nd

Naaman, the simple e.xplanation (after all due allowance for con ip-

tions in the te.tt has been made) seems to be, that in the course o a

long history the Benjaraite tribe included a varying number of fami cs

or clans with varying names. Similar instances might be indelinit \y

multijiUed. It ought to be added, however, that criticism has not i \*.

by any means completed its task on the book of Chrouicles in its gem i-

logical bearings. See Wellhausen. Oeschichte Israels, i. 230 si\, 18/ \
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60 called, are rather to be sought for in these fBljIn

(A. V. "generations ;
" Gen. ii. 4; v. 1 ; vi. 9 ; x. 1, &c. 5 lla.

vL 16, 19, &c. ; Num. iiL 1) so frequently met with in

some other canonical books, and so specially characteristic

of the first book of the Pentateuch as apparently to have
suggested tc the Alexandrian translators its distinctive name
of yeveai'i. These begin vrith the antediluvian period, and
indeed with "the generations (or genealogy) of the heavens

and of the earth." The descendants of Adam are traced

through the lines of Cain and of Seth respectively to the

seventh and to the ninth generation. In the two lists the

frequent similarity of the names has not escaped observa-

tion ; nor has the symmetry of the numbers (in one case, a

series of seven, the seventh branching into three ; in the

other a series, of ten, in which the seventh is peculiarly

prominent, while the tenth branches into three). The very

ancient tradition which they embody is not at present so

generally believed to convey actual personal history as once

it was, but by those who view them as more or less ideal

in their character their significance has been very variously

estimated,—some seeing in them the survival of ancient

myths, perhaps solar in their character ; others interpreting

them as representing successive dynasties, or immigrations,

or stages of culture within a given area in prehistoric times
;

while such interpreters as PhUo allegorize them in a purely

spiritual sense. The same differences of view find expres-

sion when the genealogies of the immediately post-diluvian

period come to be considered. In Gen. xL a series of nine

generations (or, according to the LXX., ten) from Shem to

Abraham is given ; the symmetrical number again attracts

notice, and in the list some names at least can be identified

as having belonged to special nationalities ; Arphaxad, for

example, is probably equivalent to the Arrhapachitis of

Ptolemy (vi. 1). That this "genealogy" was in intention

ethnographical rather than personal finds confirmation from

the expansion which it receives in the very interesting

sketch of a genealogia universalis in Gen. x., where the sous

of Shorn, besides Arphaxad, are said to have been Elam,

Assliur, Lud, and Aram, whOe from Aram were descended

Uz, Hul, Gether, and Mash or Meshech (compare 1 Chron.

L 17); and again, among the sons of Joktan, the (younger)

brother of Peleg, are found Hazarmaveth, Sheba, Ophir,

and HavUah. Throughout Gen. x., indeed, a thorough con-

sciousness of a purely ethnographical purpose is manifest,

and in many instances the device of using personal names
to convey ethnological statements is entirely dropped (Gen.

X. 13, 14, 16-18). Historians and critics are not yet

entirely at one as to the view which ought to be taken of

the genealogies which begin with Abraham. As is well

known, these follow the line of Isaac, but give also tlie

collateral lines of Ishmael and of the children of Keturali,

and again trace the descendants not only of Jacob but also

of Esau ; and so much at least is unanimously held that,

even if strictly historical so far as the children of Israel are

concerned, they cannot be supposed to be complete for the

centuries of the sojourn in Egypt. There seems no

reason to doubt, however, that the distribution into tribes

(nitsp or D'patf') families (n'lns^D) and houses (ni3N-n;3)

lay at the basis of the organization of the Israelites from

the earliest period of their independent national life, so that

at any given time each man would be able to tell what

house he belonged to, what other houses belonged to the

same fainily, and what other families belonged to the

same tribe with himself. There are indications of repeated

censuses, in which the people were systematically enrolled

for fiscal and military purposes ; but, on the other hand, it

must be said that there seems to be no adequate evidence

that the D'l^^, or " officers," so frequently mentioned in the

Pentateuch, had functions at all corresponding to those of

a heralds' college, if indeed it can be regarded as made out

•that_ they were scribes at aD. The statements which arc
continually made as to the unbroken continuity and exhaus-
tive fulness of the genealogical records of the twelve tribes
of Israel are not borne out by any sober reading of the facts
of history, as these have, come down to us ; and, even in the
case of the Aaronic and Davidic families, there are some
circumstances that warn against too absolute confidence in
the strict llterality of the lists which have reached our
hands. It is certain, indeed, that from the beginning of
the post-exile period fEzr. ii. 62, Neh. viL 64) great im-
portance was attached to purity of lineal descent in the case
of priests; and even in the time of Josephus {Cont. Jp., i.

7) members of the priestly caste were in the habit of prov-
ing their legitimacy by means of public documents, which
he refers to as S-q/ioa-Lai ScAtoi. But a comparison of the
pedigree (whether official or personal) of Jehosadak ( I Chr.
vL 3-15 ; cf. Ezra vii. 1) with the enumeration of Aaron's
successors in the high priesthood, as given by Josephus and
repeated in the Seder Olani, suggests that, for the period
preceding the captivity at least, the materials for a com-
plete list must have been somewhat defective. That in the
case of the house of David, in like manner, some real uncer-

tainty existed would seem to be a legitimate inference, not
only from the Chronicler's obscurity, but also from the not
easily reconcilable discrepancy between the genealogies given
in Mat. i. and in Luke iii. And this is not inconsistent

with the fact, of which there are many indications in the
New Testament (and even, though more faintly, in the
Mishna), that among the Jews the consciousness of tribal

distinctions disappeared yeryslowly. WTien Anna is repre-

sented as belonging to the tribe of Asher and Elizabeth as

a daughter of Aaron, Paul as a Benjamite and Barnabas
as a Levite ; or when, as is vouched for by a not very late

tradition, the "desposyni" in the time of Domitiau claimed

to have the royal blood of David in their veins, it would ob-

viously be just as rash to infer (as Jerome seems to have

done) that every successive link in the long series of

their genealogies was accurately known to the persons

themselves, or recognized by their contemporaries, as it

would be unscientific altogether to ignore the presumption

arising out of the very fact that tribal distinctions were

asserted. With reference even to the most undisputed of

the Biblical genealogies, it is-important to remember, in the

first place, that in them phrases implying sonship are not to

be interpreted so strictly as they would be with us ; and,

secondly, that, in order to aid the memory by means

of successions of symmetrical numbers, it was quite usual

to manipidate a long list by dropping or even by introducing

names at discretion.

Classical.—A passing reference only is needed to the

intricate genealogies of gods and sons of gods which form

so conspicuous a feature in classical literature. In every

one of the numerous states into which ancient Greece was

divided there were aristocratic families who we. e accustomed

to claim descent, through eponymous heroes, from the

primitive deities. Many of these families were, as families,

undoubtedly of great antiquity even at the beginning of

the historical period j and in several instances they con-

tinued to maintain a conspicuous and separate existence

for centuries. The element of family pride is prominent

in the poetry of the Megarian Theognis ; and in an in-

scription belonging to the 2d century B.C. we find a member

of the Spartan family of Gytheates represented as the

th.-ty-ninth in direct descent frca the Dioscuri and the

fo: y-first from Hercules. Even in Athens, long after the

coustitution had become thoroughly democratic, some of the

clans continued to be known as cvirarpt'Sai ; and Alcibiades,

for example, as a member of the phratria of the Eurysacidae,

traced his origin through many generations to Eurysaces,

who was represented as having been the first of theiEacidsB
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to settle iu Attica. It is very doubtful, however, wnether

such pedigrees as this were very seriously put forward by

those who claimed them ; and it is certain that, almost

along the whole line, they were unsupported by evidence.

We have the authority of Pollux (viii. Ill) for stating that

the Athenian ycvea, of which there were thirty in each

<l>paTp{a, were organized without any exclusive regard being

had to blood-relationship; they were constantly receiving

accessions from without ; and the public written registers

of births, adoptions, and the like do not appear to have

been preserved with such care as would have made it possible

to verify a pedigree for any considerable portion even of

the strictly historical period (see Schoemann, Griechische

Alterthiimer, i. 137, 338).i

The great antiquity of the early Boiuan (patrician) gentes

is indisputable ; and the rigid exclusiveness with which

each preserved its hereditatcs gentilitlce or sacra gentilitia

is sufficiently illustrated by the fact that towards the close

of the republic there were not more than fifty patrician

families (Dionys., i. 85).' Yet even in these it is obvious

that, owing to the frequency of resort to the well-recognized

practice of adoption, while there was every guarantee for

the historical identity of the family, there was none

(documents apart) for the personal genealogy of the indivi-

dual. There is no evidence that sufficient records of pedi-

gree were kept during the earlier centuries of the Roman
commonwealtL In later times, it is true, even plebeian

families began to establish a prescriptive right (known as

the jus imaginum) to preserve in their halls the busts of

those of their members who had attained to curule office,

and to exhibit these in public on appropriate occasions.

Under these imagines majorum- it became usual to inscribe

on the wall their respective tituli, the relationship of each

to each being indicated by means of connecting lines ; and

thus arose the stemmata gentilitia, which at a later time

btgan to be copied into family records. In the case of

plebeian families (whose stemmata in no case went farther

back than 366 B.C.), these written genealogies were probably

trustworthy enough ; but in the case of patricians who
went back to jEneas,^ so much cannot, it is obvious, be

saia ; and from a comparatively early period it was clearly

recognized that such records lent themselves too readily to

the devices of the falsifier and the forger to deserve much
confidence or reverence (Pliny, H. N., xxxv; 2 ; Juv. viiL

1). The many and great social changes which marked the

closing centuries of the Western empire almost invariably

militated with great strength against the maintenance of an

(iristocracy of birth ; and from the time of Constantine the

dignity of patrician ceased to be hereditarj'.

Modern.-—The passion for geuealogizing, which has been

and is a marked characteristic of all the aristocracies of

' All the earlier Greek historians appear to have constructed their

narratives on .''sumed genealogical ha^es. The four books of Hecataeus

of Al iletus dealt respectively with the traditions about Deucalion, about

Hercules and the Heraclidae, about the early settlements in Pelopon-

nesus, and about, those in Asia Minor. The works of Hellanicus of

Lesbos bore titles (AeuKaXiiii/em and the like) which .suSJciently

explain their nature; his disciple, Damastes of Sigeum, was the author

of genealogical histories of Trojan 1 eroes ; ApoUodorus Athenieusis

made, use of three books ymaKoyiKav by Acusilaus of Argos

;

Pherecydes of Leros also wrote ytvtahoylai. See Nicolai, Griechische

LiteraturgesckichtCf i. 254 sq. ; Schubart, Quccstt. geneal. historicce,

1832; MarckschefTel, De Oenealogica Graccorum pocsi, 1840.
' The chief authority on this subject is Polybius (vi. 53).

' At the funeral of Drusus the images of .ffineas, of tlie Alban kings,

of Romulus, of the Sabine nobles, of Attus Clausus, and of " the rest

of the Claudians" were exhibited.—Tac, Ann. iv. 9.

* The Roman stemmata had, as will be been afterwards, { -eat

interest for the older modem genealogists. Reference may be ii.ade

to GUudorp's Descripiio Qentis Antonice (1559) ; to the Descriptio

Gentis JiUice {15T6) o{ the Siime author; end to Hiibncr's Tabellen,

See also Ruperti's TabitUe Genealogicce sire stemmata jiobitiss. gent.

Rom. (1794, 1811); Dnimann's Geschi/ihte Botns {lS3i); and Becker's

Jtandbuck d. r'-m. Alterthiimer, vol. ii.

modern Europe, cau be directly traced to the influence of

feudalism and the principles of hereditary privilege which
that system, in its later phases at least, so peculiarly en-

couraged. Along with the sharp separation of those

families which alone were regarded as capable of holding real

property or filling the higher offices of state, or indeed of en-

gaging in any of what were reckoned as the more eiioobliiig

pursuits of life, arose the necessity for being able to d<'termine

with accuracywhowere and who were not the personf. entitled

by birth to take a place within the privileged caste. When,
for example, the practice arose of holding toumawents, in

which no one was allowed to take part who could .aot give

evidence of gentle descent, the necessity for the professional

genealogist became at once apparent. It was not, however,

until about the end of the 15th century thp.t the vanguard
of the great army of wrilers upon this fertile'subject began
to appear. It was perhaps natural that, finding as they did

the gulf of separation between noble and base to be so great

as it was, they should have leapt to the conclusion that it

had existed from the first ; at all events their knowledge
and their ignorance combined to support them in their con-

jecture. As they forced their way up the stream of time,

indeed, they were met at a comparatively early stage by a
great barrier—consisting less in the paucity and inaccessi-

bility of authentic documents than in what one might almost

call the fatal fact of the absence of family names. Prior

to the middle of the 11th century these were entirely

unknown ; the documents speak merely of Eberhardus,

Fridericus, Ernestus, and the like, with at most the addition

of the title. About 1050 began the custom of using sur-

names, but it made way so very slowly that, e\en at the close

of the 12th century, it had not difi'used itself beyond tlie

ranks of the higher nobility, and throughout the 1 3th the old

habit of self-designation by the Christian name merely was
Btill exemplified in a vast number of instances.^ The diffi-

culty, however, in an age when the laws of evidence were

so imperfectly understood, did not count for much with the

courtly genealogists of the 15th and following centuries.

The insuperable obstacle which barred their advance along

the path of sober research only furnished them with a pre-

text for all the sooner making their escape into the region

of imagination and conjecture, where no impediments
occurred in tracing the ascending series until the name of

the first created person was reached. The appended
bibliography will help to make clear the degrees by which
genealogists have gradually been brought to confine

themselves to the limits of the verifiable. At prese.r% if

we understand by a genealogy a tabulated and, as far as

possible, an exhaustive statement of aU the ramifications at

a series of human generations, and by genealogical science

that branch of history which aims at securing fulness and
accuracy in the accounts men give of the antecedents of

families which have attained to distinction, the modern gene-

alogist cantipt but be conscious that he occupies a compara-

tively narrow field, and one from which the larger latere'sts

of mankind are daOy further receding. In the more ancient

meaning of the word genealogy indeed, when it is used to

denote that grander task of the historian which co/isists in

tracing the origin, not of privileged families or castes merely,

but of races and groups of races, and even of the species

itself, the subject is one that has an ever widening and
deepening significance ; but in this sense it does not call for

treatment apart from the biological sciences.

Among the earliest of the genealogists of modem time*! may be
mentioned Benrenuto de San Georgio {Montis/crrati Marrhicnmm
ct Frineipum reijice propaginis succcssionwmque scries, l&ld), Phili-

' Gatterer, Abriss der Genealogie, sec. 41 (17SS). According to

this author, there is only OTje class of cases in which it is possible to

trace a pedigree beyond the 11th century,—those cases, namely, where
a family happens to have established a fund for the deliverance of tlie

Bouls of certain ancestors (Christian names specified) from potatory.
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'oet( Piugonius {Arbor gcrCtilUia Sabavdice Saxouiceque Doimis,

1521), Gebwiler {Epitome regii ao vetustissimi ortiis Caroli V. ct

Pcrdinandi I. omniumque Archidacum Aiislrice et Comilum Hals-

burgensiain, 1527), Meyer {Flandricarum rerum ti/mi X. de origive,

anliquitale, nobilitatc, ac geiualogia Comilum Flandrim, loSl), and
Du Koulay {GStualogies des ires illustrcs el Ires puissanls Princes

Its Dues dc Lorraine, 1547). Georg Kiixner's An/ang, Ursprimg,

und Sertomm^n des Thurniers in Teutschcr Nation (1532) was also

genealogical in its character. Later in the same century several

works of a much wider scope than any of the preceding appeared,

the list being headed by Keineccius or Reineck of Helmstadt, whoso
voluminous compilations include A Syntagma de familiis gum in

monarchiis tribus prioribus rerum polilm sunt {i vols, fol., 1574-80),
^nd.&n,Hisioria Julia seu Syntagma hcroicum (3 vols, fol., 1594-97);

this writer was followed by Henninges {Genealogice Saxoniae, 1587,

and TheatruM gencaiogictim- oslenlans omnes omnium aslalum

familias itonarcharum, Jiegum, Ducum, itarehionum, Principum,
Comilum, atquc illustrium Ucroum et Heroinaruni ; item Philo-

sopliorum, Oratorum, Historicorum quolquot a condito munda usque
ad /lac nostra tempora vixcrunt, 1598), Keusner (Opus gcnealogicmn
iolholicum de praxipuis /amiliis Imperatoru.a, Rcgum, Principum,
Comilum, &c., 15S9 -92, and Slemma Willichindeum, 1592), Eytzing
or Aitsingerus (Parali2>omcna quibus Pavarica, Turcica, Anglica,
Melgka, ]l Bohcmica impcratorum, regum, ducum, marchionum,
comilum, aliontmque Europce proceruyii atquc licroum stcmmaia
contincnlur, 1592), and athers. In 1530 Franfois de Kosi^res

published at Paris the Stcmmaia Lothnringicc ac Barri ducum, in

which he professed to have proved the direct descent of the princes

of Lorraine from Charlemagne ; for having in this instance indulged

in inconvenient as well as unscrupulous falsehood, he was arrested

by the parliament of Paris, and thrown into the Bastille, from which
he was not released till 1583, the book meanwhile having been
suppressed. The 17tb century was extraordinarily prolific in

genealogical literature j in England it produced, amongst many
similar works, llilles's Catalogue of Honor (1610) and Dugdalc's
Baronjjc (1675-76); of Continental writers the following are pro-

bably the most worthy of notice :—Emmius (Gcncalogia Universalis,

1620), Audrfe Duchesne (whose writings include an Hisloire Ginia-
logique dc la Maison dc Montmorency el dc Laval, 1624, and an
Sisloire Oenealogiquc dc la Maison dc Vcrgi, 1625), Pierre d'

Hozier (Ginialogie dc la Maison de la Rochefoucauld, 1654), Ritters-

husius {Gcncalogite Impcratorum, Regum, Ducum, Comitum, alior-

umquc Proccrum ab anno MCCCC, 1658, and Brcvis Exegesis

Bistorica gcncalogiarum proecipttorum orhis Christiani. proccrum,

1674, continued by Imhoflf in the Spicilcgium Riltershusianum,

1683), Si\>exiiiT {Thcatrum nobilitatis Europa:cc, 1668, auHnsignium
Theoria, 1690), Lohmeier (Historische Slamintafeln dcr kaiser-

liclwn, konigUehcn, und fUrslHclicn Geschlechten, 1690), Anselme de
Sainte Marie (Hisloire Qinialogique de la Maison de France, 1694);
but these, along with those of Bucelin, Dangeau, Fran9ois Duchesne,
Le Labourenr, Mciiestrier, Morgan, are only a few of the names
which during the 17th century became associated more or less

worthily with this branch of research. The pedigree of the
Urquharts of Cromartie given by Sir T. Urquhart in his Promp-
tuary of Time (1652) may perhaps be called an extreme specimen
of the uncritical methods that characterized too much of the work
of the genealogists of the period. Full bibliographies down to this

date are given by J. F. Reimmann, Historia littcraria dc falis

slndii gcncalogici apud Hcbrccos, Graxos, Romanes, et Germanos, in
qua scriptorcs harujn gentium poiissimi cnumcranlur ct totus Gcneaw
logics cursus ab orbe condito ad nostra iisque tempora dedttcitur

(1702), and Historic littcrarix exoteriece et acroamatiece particula,

s. de libris genealogicis vulgatioribus el rarioribus commentatio;
acccdit disquisitio historica de necessitate Scopticismi in studio
gencalogico (1710); also by Joh. IJiibner, Bibliothcca gencalogica;

cin Vcrzcichniss alter altcn u, ncuen gcnealogischcn Bilchcr von alien

Nationen in dcr IFclt (1729). To the 18th century belong the
Peeraqe (1709) and Baronetage (1720) of Collins, the Gcncalogiselie

Tabellen (1725-1733) of Hiibner, which in part were further eluci-

dated by Lenzen (Bistorisch-gencalogiseliC UiUersuchungcn und
Erlauterungen der crstcn Si Hiihnmschen Tabellen, 1756), the works
of J. L. L. Gebhardi, especially his continuation of Lohmeier and
Der Mohammedanischen und Hcidnischcn hohcu Hduser historische

Mui gencalogisch; Erldutcrung (1731), and those of Gatterer (Hand-
buck der Gcncalogie uiid Hcraldik, 1761, and Abrissdcr Genealogie,

1788), the latter being the first and still a useful manual upon the
theory of genea'iogy. Of works belonging to the present century,
one of the earliest was. the Atlas historique, qinialogique, cjirono-

logiquc, ct giographique (1803-4) of Le Sage; and one of the
greatest, bearing upon the general subject, was the famous Bene-
dictine VArt dc vkrificr Ics dates (1820-38). ^ During recent years
the stricter principles of criticism which have become characteristics

of all modern historical investigation have made themselves felt in
a very marked manner in the field of genealogical research. A wise
scenticism has been increasingly shown with regard to all assertions

Which had not the support of adequate "diplomatic" evidence;
Mid '.rith the increased desire have come enlarged facilities for con-

sulting ancient docnments, either directly or by means of authentic
reprints. So far as England is concerned, the improved arrange-
inents with regard to the public records, and the various publica-
tions of the record commissioners, hav« brought the -materials for
a successful prosecution of this and cognate branches of antiquarian
science within the reach of every zealous student ; and although, in
current Jkci-asc-s assertions which probably had no origin but ill

vanity, and certainly have iiO evidence except that of long unques-
tioned tradition, are still perpetuated, such statements can mislead
none except the veiy unsophisticated, Tho primripal and almost
the only sources from which authentic family history can be drawn
are such documents as the Domesday books; the chartularies,
leiger books, registers, necrologies, calendars, and chronicles of
the various monasteries, records which convey both directly and
indirectly a vast amount of information as'to the pedigrees of
founders and patrons ; also the tournament and crusade rolls some-
times found iu these establishments ; the various sorts of Chartae
Antiquae, such as title deeds and enrolments in Chancery and other
courts of justice; the books and rolls which record the returns to
the successive inquisitions inade into the state of the " Knights'
Fees " which were granted at the time of the Norman Conquest

;

the Placita, in which are recorded decisions of parliament and other
courts ; the Rptuli, including charter rolls, patent rolls, pipe rolls,

and many others; the Inquisitiones post mortem, sometimes
inaccurately termed escheats ; the records of heralds' visitations

;

monumental inscriptions, coats of arms, seals, &c. These sources
are indicated with considerable fulness and discrimination in
Grimaldi's Originca Gencalogicce, or the Sources trhere English
GcncMlogies may be traced from the Conquest to the Present Timi
(1828), and, after him, by Simg in the Manual for the Gciualogist,

Topographer, Antiquary, and Legal Professor, J856.'
The earliest printed " British Peerage " was that of Milles, en-

titled Catalogue of Honor, published in folio in 1610 ; but Camden's
Britannia (1586) also contained many genealogies. Among recent
works the best known are those of J. and J. B. Burke {A Genealogical
and Heraldic Dictionary of the Peerage and Baronetage of the United
Kingdom, 1822; 40th ed., 1877), of Lodge (Tfte Genealogy of the

Existing British Peerage, 1832-33; 48th cd., 1879), of Dod, and of

Debrett ; but the number of publications (inclusive of those of the
London Genealogical and Historical Society) which have been, and
continue to be, issued on this attractive subject is very great. For
a bibliography approaching to completeness reference may be made
to the privately printed Catalogue of Works on the Peerage avd
Baronetage of England, Scotland, and prcland, prepared by Sir C
G. Young (1827), to Jloule's Bibliolheca Heraldica (1822), or to

Sims's Manual for Genealogists. In any list, however brief, the

names of Dugdale {T/te Baronage of England, 1675-76) and of

Collins {A. Peerage of England, 1709; The English Baronage, of

which only the first volum.e was ever completed, 1727) deserve a

special place. The works of Sir R. Douglas on The Peerage of
Scotland and The Baronage of Scotland appeared respectively in

1764 and 1796; that of John Lodge, on The Peerage of Ireland, in

1754. On the knightage of Great Britain and Ireland the most
accessible writere are again Burke and Dod ; but the work of Sir

N. H. Nicolas {A History of the Orders of JCnigfithood of the British

Empire, 4 vols, fol., 1842) is of jnore importance. As being some-

what of an innovation in genealogical literature, Burke's work on
the commoners of Great Britain ajid Ireland may be mentioned

here {A Genealogical and Heraldic History of the Commoners of

Great Britain and Ireland enjoying territorial possessions or high

svecial rank but uninvested uiitfi ficritable honours, 1833-38).

For the purposes of genealogical research in the United States of

America one society at least has been foiTned, " The New England

Historical and Genealogical Society," under the auspices of which

an annual Register is published. Among numerous other publica-

tions bearing upon this subject may be mentioned J. F. Holgate's

Arncrican Genealogy (1851), Whitmore's American Genealogy

(1868), Webster'a Genealogy (1877), and Thomas's Genealogical

AW^(1878). (J. S. BL.)

GENELLir Giovanni'BuoNAVENTURA (1798-1868),

was bom at Berlin, ^September 26, 1798, and .died at

Weimar, November 13, 1868. He was the son of Janus

Genelli, a painter whose landscapes- are still preserved ia

1 According to Grimaldi, in 1823 there were 294 pejrs, exclusive of

the royal family. Of these thirty-five claimed to have traced their

descent to beyond the Conquest, forty-nine to a date prior to the year

1100, twenty-nine to the 12th century, thirty-two to the 13th, twenty-

six to the 14th, seventeen to the 15'th, twenty-six to the 16th, and

thirty to the -17th. In the case of forty-five noblemen no satisfactory

conclusion could be drawn as to the commencement of their pedigree.'

The pedigree of 'the Percys is one if the -mist full and complete

genealogies of the Ivingdom. In Scotland the liouse of Mar is probably

that which can at once carry its nobility to the remotest period (1093),

and authenticate it by the best evidence
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the ScKIoss at Berlin, and grandson to Joseph Genelli, a

Roman embroiderer employed to found a school of gobelins

by Frederick the Great. Buonaventura Genelli first took
lessons from his father and then became a student of the

Berlin Academy. After serving his time in the guards he
went with a stipend to Rome, where he lived ten years a
friend and assistant to Koch the landscape painter, a

colleague of Hahnel, Reinhard, Overbeck, and Fuhrich, all

of whom made a name in art. In 1830 he was commis-
sioned by Dr Hartel to adorn a villa at Leipsic with frescos,

but quarrelling with this patron he withdrew to Munich,
where he earned a scanty livelihood at first, though he
succeeded at last in acquiring repute as an illustrative and
figure draughtsman. In 1859 he was appointed a professor

at Weimar, where he ended his days. Genelli painted few
pictures, and it is very rare to find his canvasses in public

galleries, but there are six of his compositions in oil in the
Schack collection at Munich. These and numerous water-

colours, as well as desigbs for engravings and lithograplis,

reveal an artist of considerable power whose ideal was the
antique, but who was also fascinated by the works of

Michelangelo. Though a German by birth, his spirit was
unlike that of Overbeck or Fuhrich, whose art was reminis-

cent of the old masters of their own country. He seemed
to hark back to the land of his fathers and endeavour to

revive the traditions of the Italian Renaissance. Subtle in

thought and powerfully conceived, his compositions are

usually mythological, but full of matter, energetic and fiery

in execution, and marked almost invariably by daring effects

of foreshortening. Impeded by straitened means, the artist

seems frequently to have drawn from imagination rather

than from life, and much of his anatomy of muscle is in

consequence conventional and false. But none the less

Genelli merits his reputation as a bold and imaginative
artist, and his name deserves to be remembered beyond the

narrow limits of the early schools of Munich and Weimar.
GE^fERATION, a term in general biology or physiology

synonymous with the Greek ySioycVeo-is and the German
Zeugung, may comprehend the whole history of the first

origin and continued reproduction of living bodies, whether
plants or animals ; but it is frequently restricted to the

sexual reproduction of animals. The subject, in its most
comprehensive aspect, would naturally be divided into the

following branches, viz. :—(1) the first origin of life and
living beings, (2) non-sesual or agamic reproduction, and

(3) gamic or sexual reproduction. The first two of these

topics have already been shortly treated of in the articles

Abiogenesis and Biology ; the third and more extensive

division, including (1) the formation and fecundation of

the ovum, and (2) the development of the embryo in

different animals, it has been deemed expedient to refer to

the heading Reproduction.
GENESIS. See Pentateuch.
GENET {Genella), a genus of carnivorous mammals

belonging to the Viverridae or family of civets. It contains

six species, all of which are found exclusively in Africa,

with the exception of the common genet {Genetta vulgaris),

which occurs also throughout the south of Europe and in

Palestine, where Tristram notes it as occurring on Mount
Carmel. The fur of this species is of a dark grey colour,

thickly spotted with black, and having a dark streak along
the back, while the tail, which is nearly as long as the body,
is prettily ringed with black and white. The genet is

abundant in the south of France and in Spain, where it fre-

quents the banks of streams, and feeds on the smaller mam-
mals and on birds. In the vertically slit pupil of its eyes,

and in the complete retractility of its claws, it approximates,
along with the other species, to the cats, and correspondingly

differs from the true civets, while the anal pouch which is

BO fully developed in the civet exists as a mere depression

in the present genus, and contains only a faint trace of tha
highly characteristic odour of the former. In south-western

Europe and in Africa it is sought after for its soft and

beautifully spotted fur, while in Constantinople it has beea
tamed and kept like a cat for destroying mice and other

vermin.

GENEVA (in French Geneve, in Gerrian Genf, in classi-

cal Latin Geneva, and in Low Latin, by meLi.;hesi3, Gehenna
or Gevenna), a city and canton of Switzerland,—the can-

ton being, with one exception, the smallest, and the city,

without exception, the largest within the limits of the

confederation.

The canton of Geneva has an area of 279*4 square kilo-'

metres, or 107'8 square miles,'considerably less than that of

Rutland, the smallest of the English counties, and this

includes IH square miles of water-surface belonging to the

lake. The greater part of its frontier is conterminous with.

France, the department of Haute-Savoie lying to the south,

and that of Ain to the west and north ; while it is con-

nected with the Swiss canton of Vaud (Waadt) along a Una
of not more than i\ miles. The area belongs to the basin

of the Rhone, which flows for about 4 miles through tha

canton, and then for nearly 2 miles forms the boundary
towards France. With the exception of the Arve, tha

Rhone tributaries are mere mountain streams, of which

the largest is the London in the extreme west. Market
gardens, orchards, and vineyards occupy a large pro-

portion of the soil, whose apparent fertility, however, is

due not so much to its natural qualities as to the nobla

industry of the cultivators. Besides building materials such

as sandstone, slate, &c., the only mineral to be found
within the canton is tituminous shale, the products of

which can be used for petroleum and asphalte (see Ln
Giaements bitumineux du canton de Geneve, Paris, 1877);

While Geneva is, as has been stated, almost the smallest of

the Swiss cantons, the size of the city makes the.density of

its population far greater than that of any other. In 1870

it had, inclusive of stratgers, 93,239 inhabitants, or 871 to

the square mile; and this had increased by 1876 to 99,352
inhabitants, or 921 to the square mile. At the earlier date,

43,639 were Protestants and 47,868 Roman Catholics,—tha

remaining fraction comprising 961 Jews, and 771 of various

Christian sects. The prevailing language is French ; bui
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the German element, represented in 1870 by 978 house- I

holds, is on the increase.
j

The city of Geneva is situated at the south-western

extremity of the beautiful lake of the same name, v.hence
|

the noble current of the Rhone flows westward under I

the five. bridges by which the two halves of the town com- I

municate with each other. To the south lies the valley of

the Arve, which unites witli that of the Rlione a little dis-

tance further down ; and behind the Arve the grey and i

barren rocks of the Le-ser Salfeve rise like a wall, which in

turn is overtopped by the distant and ethereal snows of
|

Mont Blanc. To the north-west the eye takes in the long i

line of the Jura, with a pleasant stretch of country between
|

it and the lake. The actual site of the town, apart from
|

tlie river and the lake, is not so picturesque as that of man
other places in Switzerland. Though the central plateau,
crowned as it is by the cathedral, gives a certain relief t<J

the general view from the water, a large proportion of the
town is built on the alluvial flats along the river. But
what Geneva lacks in picturesqueness it now makes up in an
appearanceofprosperityand comfort,-—presenting finequays,
well-ordered pleasure grounds, good streets, and substantial
hoixses, and, in the number and extent of its modern suburbs,
giving evidence that its prosperity is not a thing of the past
Since the demolition of the fortifications in 1848, it hai

pushed eastward to Eaux Vives, and westward into Plain
palais, and an almost continuous succession of houses link'

't on the south with the village of Caroug^ beyond the Arve^ "^ " 7/JC E

Plan of

In the strict sense of the words, Geneva is not a city of

great buildings. It possesses, indeed, a great many edifices,

both public and private, which may fittingly be described

as handsome, elegant, or even beautiful, but it has almost
nothing to which the memory reverts as to a masterpiece of

architectural art. Being a favourite resort for wealthy
foreigners from many lands, it has been enriched with a
countless variety of hotels and villas, many of which are

palatial in their dimensions, their construction, and their

environment, and its principal institutions have been in-

stalled in buildings not unworthy of a modern capital ; but
none of these things compensate for the absence of the

grander and more characteristic legacies of the Middle Ages
and the Renaissance. The artistic blight of that Calvinism
.hich was too sternly enamoured with the beauty of holi-

Geneva.

ness to be mindful of any other beauty has left indelible

effects on the central city of the creed ; though it is pro,

bable that all the blame does not lie at the door of Calvinism,

which certainly did not find in the Genevese a people whos^

aisthetic faculties had been too strongly developed in th?

previous periods of their history. The cathedral itself \\

a second-rate building"; and though, as Mr Freemaq

remarks, " it is an excellent specimen of a small cathedra]

whose style and plan are peculiarly its own, and which haq

undergone only very few alterations," its main interest i?

moral and historical. According to a tradition, at least as

likely to be true as false, it occupies the site of a temple

of ApoUo ; and the present building is the third church

of St Peter which has been erected on the spot. As a

foundation the cathedral is said to date from the middle o£
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the lOtt century; but (even apart from documents still

extant whicli relate to the works) the transition from the

Romanesque to the Gothic style is sufficient evidence that

it belongs architecturally to the 12th and the 13th. The
most glaring alteration to which it has been subjected is the

substitution for the original fagade (1749-1756) of a portico

with Corinthian piUars, copied sifter the Pantheon at Rome,
whicb, while oflfeotive and simple enough in itself, is alto-

gether out of keeping with tlie rest of the design. In its

general plan the church is a Latin cross, having a width of

about 65 feet and a length of .187. It ia liglited by 86
windows,—those of the choir still preserving painted glass

of the J.5th century, and some of the others being filled with

modern work in commemoration of. the jubilee of 1835.

Of the internal decorations, the little that has been left

comprises portions of the carved stalls, and a few sepulchral

monuments—most of them removed from their original

sites—Agrippa d'Aubign^'s, Michel Reset's, Theodore de

jBeza's, the duke and duchess of Rohan's, &c. Among the

wider secular buildings in Geneva are the Hotel de Ville,

the court-house, and the arseiiaL The first, which is popu-

larly called the liaison da VUle, or Town House, is situated

to the west of St Peter's. It is first mentioned in 1448,

but most of tlie structure dates from the 16th and 17th

centuries. There is nothing remarkable, except their

plainness, about the several- halls or chambers—the hall of

the lost footsteps, the chamber of the great council, &c.

The Salle des Festins is now known as the Alabama

Chambsr, in memory of the arbitration decided witliin its

walls in 1872. To the historian the building is interesting,

not only for its associations, but for the magnificent series

of archives which it contains. It wa3 in front of the

house that the works of Rousseau were publicly burned in

1762. (See Nouv. Bescr. du Hotel de Ville, 1877.) The

court-house was formerly a hospital, and has been appro-

priated to its present purpose only since 1858. As a

building it dates from 1709, and is a good specimen of the

Mansard style in vogue at the time. Among the structures

of modem date the most noteworthy are the academic or

university buildings, the Athdn^e, the Rath museum, the

conservator! um, the electoral palace, the new theatre, the

hall of the reformation, and the Russian church. The first

stone of the academic buildings was laid in 1868. They

consist of three blocks forming three sides of a square, and

occupy an excellent position near the botanic gardens in the

Promenade of the Bastions. The Ath^u^e, a highly orna,

mental building, was founded for the accommodation of the

old society of the arts by the wealthy Genevese, J. G.

Eynard .(1775-1863), well known for his generous devotion

to the cause of Greek independence. It was in 1824 and

1826 that, in accordance with his wishes, the sisters of the

deceased Simon Rath (1766-1819), a general in the Russian

service, devoted a large part of their fortune to the erection

of the museum which preserves the name of the family.

The building is in the Greek style, with a Corinthian portico

anci a flight of steps, and it contains a collection of copies

of the cardinal masterpieces of ancient art and valuable

works of the modern Swiss school The conservatorium,

whose foundation was due io Bartholony, a Grenevese

financier, owes its reputation as a musical school to Bovy

Lysberg (1821-1873). The Fol museum, famous for. its

Greek and Etruscan vases, occupies the old Academy
buildings in the Grand' Rue.

Among tha larger benevolent institutions are the civic hospital,

with .in endowment of 3^ million francs, a lunatic asylum, a deaf

and dumb institute, and an orphanage j and upwards of 200 dis-

tinct societies for philanthropic purposes are at work in the state.

From a comparatively early date the Genevese have given consi-

derable attention to education. In 1429 Fran9oi3 Versonnex endowed
and restored the " great school," which continued to flourish till tho

Reformation, and was attended by namerous foreign pupils. An

academy and college were esiablished by Calvin and Be^a in 1558, and
soon became famous. Since 1875 the academy has ranked as a
university, having five faculties,—a scientific, a literary, a legal, a
theologicid, and a medical. Though medical teaching was long
practised in Geneva by its more eminent physicians, according as
circumstances suggested, there- was no regular provision for this

department tUl 1871, wien- a staff of 13 professors and 10 privat-

docents was instituted. An anatomical theatre has been erected by
the cantonal hospital, and a maternity hospital and a policUnique or
dispensary are supported by the property of the suppressed religious

corporations. In the winter session of 1876-7 the university had
142 regularly enrolled students and 182 unattached auditors ; and
in the summer session the students nnmbercd 155 and the auditors

147. Of the 297 regular students, no fewer than 126 were foreigners,

and only 106 were Genevese proper, while among the auditors the
proportion of foreigners was still greater, or 187 as compared with 95.

The canton of Geneva has no normal school, but there are two
colleges (one in the town and one at Carouge), a gymnasium, and a
high school for girls, and in those institutions the training ofteachers

is ah object of attention. The Genevese college had 1 134 pupils in

1876-7,—309 being foreigners, and of these 139 French,- In all

the primary schools, with the exception of those of Carouge,
Plainpalais, and Eaux Vives, the mixed system is in vogue.

Nearly all the communes, from Lancy in 1848 to Plainpalais in

1877, have been provided with educational libraries, tna total

number of the books in 1867 being upwards of 20,000. The
"public library," formerly located in the Kne Ardaine and now in
the university buildings, is an admirable institution, thoroughly
deserving the title of public, as its books, without any neecUeas

formality, are at the service of even the casual reader. The first

nucleus of the collection, which now numbers about 75,000 volumes,
was Boniyard's bequest in 1568.

As early as the 14th Centuiy, Geneva was the seat of a flourishing Ii

silk trade, and its woollen fabrics were' largely exported. Four times

a year the streets of the town were fiUed with the traffic of its fairs,

which'WCre visited by the merchants of Venice, Florence, and Genoa,

of France and German Switzerland. In the i6th century hats,

ribbons, velvets, woollens, and gold and silver plate, were among the
principal products of Genevese industry; the guild of armourers or

hcaumiers was a powerful corporation; and watchmaking was already

carried to a high degree of perfection, under the influence of Charles

Cusin, who had settled in the town in 1587. By 1685 there were 100
master watchmakers with 300 workmen, and 80 master jewellers with

200 workmen. In the 17th century the sUk-trade made gi-eat pro-

gress, and towards its close calico-printiBg was introduced by the

Fazy family. During the 18th century the number of wealthy im-

migrants from Italy gave an impetus to the various architectonU

industries, but at the same time the political troubles tended to scatter

the industrial population. Voltaire introduced a muuber of Gene-

vese watchmakers to Femey ; the French sought to make Versoix

a manufacturing centre ; and the Government of Savoy established

a royal watch factory at Carouge. Since the restoration of Genevesa

independence in 1813 the principal industries of the city and
canton have steadily developed. According to the census of

1860, there were 515 master watchmakers and jewellers in the can-

ton, and the number of workers in the trade was 4876, of whom
4004 were men and 872 women. As early as 1827, abo-at 240 per-

sons were employed in the manufacture of musical boxes, and this

number had by 1873 increased to at least 1080 of both sexes, cap-

able of turning out 13,000 boxes in a year. Among the minor in-

dustries are wood and ivory carving, the making of tools and
ecieurifio insti-uments, iron-smelting and engineering, and thu

manufacture of tobacco, soda water, and various chemical stuflsi

Banking operations are conducted on a larg^ scale, and printing and

publishing have long been of prime importance to the city.
^
Print-

ing was introduced m 1478 by Steinschaben of Schweinfurth ; and

by 1563 there -were 20 printing establishments in the city. Eobert

Stephen, having fled from Paris, was received a citizen of Geneva

in 1556 ; but his son Henry found that the attentions of the consis-

tory could be nearly as offensive and dangerous ks those of the

Sorbonne, and the great printing establishment over which ho pre-

sided came to an untimely end. For details on che contributions

made by Genevese inventors to the progress of t>jj various arts, tb^

readerJnay refer to Elie-Fran9oi8 Wartmann's iuteresting brochure,

notice historique sur les inventiona fails d Gentvi, Geneva, 1873.

It would be hard to find a city of the same size .as Geneva which

could claim the honour of being the birthplace, cf a greater number

of eminent men; and stUl harder perhaps to find one that had ex-

tended its hospitality to so many foreigners of distinction. In the

roll of its celebrities tho~first place is due to Jean Jacques Rousseau,

who, in spite of its treatment of him, retained considerable affection

for "ma r^pablique." The house in which he was born occupied

the site of No. 69 of the present Rue Rousseau. Though M. Maro

Monnier, himself a Genevese, has found materials for a volume on Let

poUes de Oenive, such names es Mulhauser (1806-71), author of the

dramatic poems SempacK and Pkiliimi Berlhelier, or Petit Senn

(1792-1870), whose BluetUa el Mtmlnd&a <1816) has gone through
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e *iumt)cr of editions, have hnrdly more than local reputation.

Kodolpho Tocpfl'er, vhe ImmoiisticuDovclist, has attained a wider
popularity, which niuy almost be called European. But the really

famous Genevese are mostly men who have devoted themselves to

the sciences, or to the more utilitarian forms of liter,ature. Among
the theologians are Mestrczat, the opponent of the Jesuits ; Diodati,

the translator of the Bible ; the Troncbins, the Turrettines (Fr.

and J. A.), Ed. Diodati, Felix Neff, Cresar Malan, and Gaussen.

Among the historical writeis may be mentioned Baulacre, Mallet

(of Scandinavian celebrity), De Lolme, Greuus, Sismondi, Picot,

Cherbuliez, Sayous, Blavignac, and GalilTc ; and among the philo-

logists, Cramer, Leclei'c, Casaubon, and Spanheim. To the medical

seieiices belong the names of Jean de C.uto, Espine, and Charles de

la Rive ; and to the physical sciences Bonnet, Huber, De Luc, De
Saussure, De Candolle, and Pictet. Piadicr, the sculptor ofthe statue

of Rousseau on the island in the Rhone, Chapponnlcre, Hornung,
and Calame are the best known of the modem artists.

A.s far back as 13j6 the tomi of Geneva is said to have contained

6S00 inhabitants, and this by 1404 had increased to 6490, exclusive

of the Bourg de Four and St Gervais outside of the fortifications.

In 1545 the number is given as 12,500, but the plague and other

causes had reduced it to 11,000 by 1572. After tlic revocation of

the edict of Nantes it rose to 16,934 in 1698, no fewrr than 3000
refugees having sought shelter within its walls. The ISth century

, was marked by a steady increase; 18,500 in 1711, 24.712 in 1782,

and 26,140 in 1789. In 1850 the total was 31.238, of whom 5717
were from other parts of Switzerland, and 6513 from other parts of

the world. The census of .1870 gave 46,733, or including the
suburbs of Eaux Vives and Plainpalais, 61,486. The noteworthy
fact about this increase is that it is due solely to immig^.^tion, for

the Genevese families are far from prolilic, and indeed have an in-

dubitable tendency to die out (Galiffe, Ocneve historiquc, 1869).
ry. According to a well-known passage in Ciesar's Commentaries, he

found Geneva the frontier town of the AUobrogos, and when he
crossed the bridge which even then spanned the river, he was no
longer in the territory of the Allobroges but in that of the Helve-
tians. How long the little ojjpidum had been in existence before

that time it is impossible even to conjecture ; that the spot had in

far earlier days been occupied by a cluster of ciannogs may be ac-

cepted as rather more than a conjecture, though the extensive

formation of new Land withiu the historic period has completely
buried whatever archjeological evidence might otherwise have been
available. There was a time clearly when the site of the present

lower town was entirely submerged, and the waters of the lake and
river found their shores along tiie edge of the rocky plateau of the

upper town. The Allobroges were, it would appear, a Celtic people,

and the name Geneva, according to the favourite etymology of modern
investigators, has its explanation in the Words gen oud cv, the

"issue" of the "waters." For several centuries of the Christian era

the history of Geneva remains a blank, but remains of substructions,

aqueducts, canals, inscriptions, statues, pottery, bronzes, arms,

coins, &c., show that during the Roman period the town must have
been a large and flourishing place, extending, if M. Galifle is

right, over the plateau of the Tranchees. Christianity must have
been early introduced, the tii.di Uonal apostles being Dionysius and
Paracodus. In 456 the Celtic town passed under the dominion of

the German Burgundians, and in 534 it was incorporated with the

kingdom of the Franks. To Charles the Fat it was indebted for the

right, sanctioned by Pope John Vlll., of electing its bishops froi.i

among its own clergy. Optandus, the bishop whose election led to

the decision of this point, was a supporter of Rodolph I., founder of

Transjuian Burgundy; and it was at Geneva that Conrad the Salic

caused himself to be crowned king of Burgundy in 1033. This
accession of Conrad proved in several ways of moment to the town

;

for to him was due the fiist aggrandizement of the house of Savoy,

and from him was derived the temporal sovereignty of its bishops.

The counts of Genevois—a district to the south of the Genevan
territory, now included in the French department of Haute Savoie

—

were partly reconciled to the loss of the authority they had previ-

ously had over the city when in 1070 they saw Guy of Faucigny
Genevois, a member of theii'own family, elected to the episcopal see.

The next bishop, howeverj Hubert or Humbert of Grammont, laid

claim to all the rights and possessions alienated by Guy ; and at

length, in 1124, by the "Accord of Seyssel," the count of Genevois
recognized the bishop as his superior under the emperor. Bishop
Ardutius (1135-1185) had again to oppose the encroachments of the

counts; but the emperor Barbarossa, to whom he appealed at the

diet of Spires (1153), not only upheld his claims, but made him
prince of the empire. As the bishops could not always attend

in person to the civil concerns of his jurisdiction, a vidom or

vidomne {vice dominus) was appointed, who had to judge according

to the customs and usages of the city, and in dilHcult matters
was assisted by the advice of three or four citizens, two canons of

Geneva, and two nobles of the church. During the bishopric of

Robert of Genevois (1277- 12SS), the Genevese sought protection from
the encroachments of his family at the hands of the count of Savoy,

Amadeus V. ; and on Robert's death a contest for Dossession of the

city took place between tne count and the new bishop, William of
Couflans (1288-1294). In the resulting anarchy the citizens learned
to act for themselves, and in 12S9 and 1 291 we find the bishop com-
plaining of certain procurators, syndics, or agents of the city who
had acted as chief magistrates in jieace and war. In 1293, however,
the syndicate was (for the time) abolished. Between the count of
Genevois, who held the castle at Bourg de Four, at the coraer of
the city, and the eouut of Savoy, who by the peace of Asti in 1290
had secured the office of viilomne, and now held the castle of the
Island, both citizens and bishop were hard bestead. In 1320 the
castle of Bourg de Four was demolished by Edward and Aymou, sons
of the count of Savoy. Wheu the emperor Charles IV. visited
Geneva on his way to Avignon (1365), Amadeus V., the "Green
Count," obtained the rank of imperial vicar over the old kingdom
of Burgundy and over the city of Geneva; but William of Mar-
cossay, who was bishop from 1366 to 1377, persuaded the emperor
to abolish the vicariate by a bull at Frankfort (1366), and by a
second bull at Prague (1367) to cancel all rights granted to the
comits of Savoy over Geneva and its territory; and in 1371 Pops
Gregory XI. caused the count to withdraw from the city his castellan
and judges. The j'car 1387 is a memorable ore in Genevese
history, as the date of the publication by Bishop Adhemar Fabri
(1385-13S8) of the franchises which served for centuries as the
JIagna Charta of the city.' By the purchase of the couuti.hip

of Genevois, Amadeus Vlll. became possessor of all the country
round the city ; and altliough he accepted investiture from the
bishop and took the oath of fealty, his ambition was simply biding
its time. Ou the visit of Sigismund in 1155, he was raised to

be duke of Savoy ; and when Pope Martin V. shortly afterwards
passed through the district, he sought to obtain complete jurisdiction

over the city. Jean de Picrrcsoise, however, appointed bishop at the
suggestion of the duke, who hoped to find in him an easy tool, was
no sooner, occupant of the see than he appealed to the people,

obtained their vote against the alienation of the temporal rights of

his predecessors, and swore in rclur]i for their support to maintain
tlieir liberties. In 1420 a bull of the emperor Sigismund formally
declared that the city held directly of the empire. But by a strango
turn of events, the indefatigable Amadeus did ultimately become
master of Geneva,—not, indeed, by way of conquest or through the
degradation of its bishopric, but by himself succeeding to the
bishop's see. During the gi'cater part of his, pontificate as Felii
V. he resided in Geneva ; and on his resignation the council
allowed him the administration of the bishoprics of Geneva and
Lausanne. In the latter part of the 15th century, amid the dis-

sensions of the house of Savoy, two facts deserve special notice for

their effect on Geneva. The duke Louis, irritated against the Gene-
vese because they had admitted his rebellious son Philip of Bresse
within their walls, caused the king of France, his son-in-law, to es-

tablish a fair at Lyons, which withdrew the greater part of its trafiic

flora the city of Lake Leman; and Bishop John Louis forming an
alliance with Charles the Bold, tlie Swiss <for Geneva was still the
last town of the Allobroges) inflicted a ransom of 20,000 crowns. I

The bfginning of the 16th century brought the long contest be-
tween Savoy and Geneva to a climax and a close. Into the struggle,

interesting as it is, between the Mamelukes (Mamelus) or ducal
party and the Eidgnots (Eidgenossen)or patriots, it is impossible to

enter.' The great heroes of the city are Philibert Berthelier, Pierre

Levrier, Framjois of Bonivard, the prior of St Victor, and Besancon
Ungues. To their patriotic devotion it owed its ultimate liberty, and
Xht alliances with Freibuigand Bern, which, first fo.ined in 1519 ari
1526, were solemnly renewed in 1531. Meanwhile the Reformatio!!

was advancing in Switzerland. In 1532 Farel entered the city, and
in 1535 the reformed doctrine was oBicially recognized as the religion

of the state. In October 1536 a new actor appeared on the scene—
John Calvin, then about 25 years of age. By force of intellect and

strength of will ho soon made himself the leader of the Protestant

party, and proceeded to work out his ideal of government and
society. While it rendered homage to many of the noblest elements

of human nature, to purity, to honesty, to industiy, to benevolence,

this ideal.had grievous defects ; it forgot especially that all healthy

moral action must be spontaneous, and that in regard to deeds aa

well as men it is a dangerous thing to confound the innocent witl;

the guUty. The moral dictates of the sternest conscience of the

community were to be the binding laws of every citizen. Religious

observances were no longer to be the outcome of individual piety,

but part of the inevitable routine of daily life. The church became

the state ; breach of ecclesiastical discipline was crime ; innovation

in dogma was treason. The Genevese as a people appear to have been

naturally religious: in the old pre-Reformation times they had been

distinguished for their liberality and kindness to the clergy, their

appreciation of a good preacher, the abundance of their contributions

for masses and prayers. Under the guidance of Calvin, this religi-

osity took a new and sterner cast. . But a certain part of the citizens

were not so willing to relinquish their liberty, and, under the name

1 Thia document, conslslinc of 70 paragraphs, was translated Into French, an*.

pnblUhed by Montyon, 8vo, 1.W7.
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of Libertins or Liberty men, they contended earnestly against the

establishment of the new regime. In 1538 they were so powerful

that the four syndics were chosen from their ranks ; and they hai

the satisfaction of seeing Calvin and Farel, on 23d April, expelled

from the city by order of the little council, confirmed by the council

of the two hundred and the council-geueral. But the Libertins did

not know how to rule ; anarchy and licence got possession of the city

;

the Catholic party recovered ground. Calvin was recalled, and, re-

turning on 3d September 1541, at once re-established his system in

ail its vigour. The Libertin party again revolted ; sixty of their num,-

ber were condemned to death, and four who failed to make their escape

were beheaded.' In 1517 Jacques Grnet was executed as an ntterer

of threats against the dictatoi- and a possessor of impious books
;

and in 1553 Michel Servctus was burned alive. To tlie historian of

Geneva it is of comparatively little importance whether or not the

main guilt of this too famous crime fell directly and solely on
Calvin himself ; it is condemnation enough that such a deed was
possible within the walls of a city where his fiat and his veto were
equally supreme. And on the other hand, it must never be forgotten

that the very reason why the faggot fira in which Servetus perished

has become such a beacon to after times, while the smouldering
embers round a Dolet or a Vanini are only now and then stirred to a

fitful glare, is that Calvin Vad made Geneva a city set upon a hill,

and that the lurid smoke and flame showed doubly dark against the

clear light of his wonderful intellect and his noble life. In some re-

spects Geneva was never greater than under his dictatorship. It was
at once the moral capital of the half of Christendom and the great

frontier fortress against the invasions of Rome. Like every fortress

.city, it had to pay the penalty of its position, and the penalty was
none the less because its garrison Ibuglit with spiritual weapons, and
Its martial law interfered with.the liberties of the miud. In 1564,
Sfter twenty-three years of such labours as few men could rival,

Calvin died, and his body was laid in the cemetery of Plainpalais;

but his spirit continued to live in the constitution he had founded.
!rhe milder character of his successor, Theodore Beza, allowed free

Scops to the other members of the Government, and the democratic
element obtained greater prominence. About 1564 Geneva appeared
for a time in danger from its Catholic neighbours, and especially from
the duke of Savoy; but though this prince recovered possession of

the Chablais, the Genevois, and the country of Gex, and appointed
Francis of Sales titular bishop of Geneva, no direct attempt was
made against the independence of the city. The year 1568 is of note
for a revision of the constitution, drawn up by G«rmain CoUadon,
which, while retaining in the main the Calvinistio framework, practi-

5ally placed political power in the hands of a few principal families.

The administration nominally consisted of the syndicate and four
Muncils—the council of the twenty-five, the council of the sixty,

the council of the two hundred, and the council general ; but the
council of the twenty-five, usually caUed the "little" or "narrow
council," managed in the long run to arrogate the direction of all

public afTairs. During the 16th century, both before and after the
CoUadon revision, the variety of affairs which were considered
under' its jurisdiction is sufficiently amusing. It was at once the
foreign office of the republic and the high court and the police

court combined ; and it accordingly passed, as matter of course,

from the consideration of matters of state, in which tho potentates
of Europe were parties, to the squabbles of market women, the use
of bad egip in cakes, or the length of a ministPi's sermon.' Its

private deliberations were kept strictly secret : in 1491 the
betrayer of any of its' transactions was judged "infamous," and
in 1630 it was added that his tongue should be pifirced. Torture
was still retained as a legal instrument of investig'ation, and the
penal enactments against heresy and witchcraft remained unre-
pealed. In 1579 the city was taken under the protection of Bern
and Soleure, and in 1584 it formed an alliance \vith Zurich ; but
these agreements proved of little advantage, and' in the conflicts

which were always being renewed with the duke of Savoy, Geneva was
left to he.r own resources, and the accidental assistance of Elizabeth
of England or Henry IV. of France.
At length, in 1C02, Charles Emmanuel of Savoy determined to seize

the city by a coup de main, and on the night of the 11th and 12th
December (O.S.) an army of 8000 men were despatched against it.

As no declaration of war had been made, the citizens were taken by
surprise ; and the enemy had fixed their scaling ladders and were
alieady mounting the walls before the alarm was given. But once
aroused, the Genevese were not long in turning this success into
discomfiture and rout, and when morning broke the city was once
move safe, and a joyous crowd heard the voice of the aged Beza in the
cathedral read out the grand old Psalm, "'Now may Israel say, If

the Lord had not been with us." Such is the famous "Escalade,"
the Bannockburu of the Genevese, which has since been celebrated
with all possible forms of celebration.' By the treaty of St J ulian in

the following year the duke of Savoy granted the Geuevese freedom of

' See " Lc Petit Consell " In £lrennes grnti:oUa, Geneva, 1877.
* See H. Hamnmn, Lt3 Repr^sentalioiit graphiguei de VEscalade, Genera, 18{iy;

and the drama of Mulliaaser, the national poet, 18W.
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°^ ^' ^'^""" ^'"J St Peter, and promised tobuild no fortress and assemble no troops within four leagues of thecuy put tte ambitioua prince made one more attack before hiadeath in.l620. Durmg the rest of the 17th century the history olGeneva consists mamly of dissensions between difi-erent councils and

between the governing bodies and the people ; but amid them all the
city advanced in prosperity, especially after the accession to its popu-
lation occasioned by the revocation of the edict of Nantes. The 18th
century brought the political contest to a head. In 1707 Fatio
advocate and member of the two hundred, was appointed president
of a commission charged to formulate the grievances of the people.
In the document which he drew up he maintained the sovereignty
of the people, the equality of all citizens, and the subordination of
the magistracy as mere executive functionaries; and at the same time
demanded that the council-general shouM meet at least once a year,
and not only when the syndics chose. The councils appeared to
yield, but shortly afterwards, supported ,by confederates from the
oligarchical cities of Bern and Zurich, they crushed the popular
party, and caused Fatio to be shot. How sternly they were dis-

posed to resent interference was shown in 1731 by their sentence of
perpetual imprisonment passed on Micheli Du Crest for merely
giving expression to the popular opposition to the new system of
fortifications carried out by the councils. The party of which he
was so far a spokesman—known as the representdnts—at length, in

1734, gained a decided victory in the general council of 1734. By
the edict of 1738, though the whole initiative in matters of legisla-

tion was left in the hands'of the lesser councils, the actui'l passing
of laws and fixing of taxes were entnisted to the general council,

and thirty years later the people obtained the right of naming the
half of the council of the two hundred. There was an important

class of the inhabitants, however, who were still excluded from
political rights—the so-called "natives" or descendants of the aliens

who had settled in the city ; and this class continued to make
known its discontent. At length, in 1782, Bern, Sardinia, and
France interfered in favour of the aristocratic party, and by the Act
of Pacification the most important reforms in a liberal sense were

again abolished. A few years later, and France was under a
different regime. The Revolution at Paris was followed by a

revolution at Geneva. A new constitution, accepted by the

National Assembly in 1794, declared the political equality of all the

Genevese ; but, by a curious inconsistency, the national committee

of finances divided them again into aristocrats, the engines, and the

patriots, taxing the last class much less heavily than the othem.

In March 1798 it was agreed that Geneva should become a part of

the French republic, and on 13th June the French authorities

entered the city. By the treaty of Paris its independence was
restored, and it became one of the cantons of the Swiss confedera-

tion. A new constitution declared all the citizens equal, and placed

the legislative power in the hands of a representative council. As
no one, however, could be an elector who paid less than 20 Swiss

livres, or about 23 sh>llings, of direct taxes, the democratic character

of the system was considerably modified. It was not till 1841 that

any great change was effected, m the early part of that year the
" Third of March Society" was formed to watch over the interests

of the citizens, and m October the Govemment was forced by a

popular demonstration lo summon a constituent assembly.

The legislative power fo.- the canton was now placed in a grand

council, consisting of representatives elected in the ratio of 1 to

every 333 inhabitants ; and the executive power in a council of state

consisting of 13 members chosen by and from the grand council.

At the same time the city received a communal council of 81 mem-
bers, and an administrative council of at most 11 members. But

the new constitution was not allowed to work long. The radical

party had been gathering strength, especially in St Gervais, and in

1846 the Government, finding that the attempt to suppress its

opponents by force of arms was of doubtful result, gave in its re-

si<»nation. A provisional Govemment, under the leadership of the

democrat James Fazy, drew up a constitution, which was accepted

by the people on 24th May 1847. The franchise was bestowed evett

on the pauper class of proletaires, and the election of the council of

state was entrusted to the council general or collective assembly of

citizens. The old Protestant church of Geneva was abolished, and a

new and almost creedless church established, the govemment of

which was vested in a consistory elected by the universal sufi'rage of

Protestants in the canton. For nearly fifteen years the radical party

continued in power ; and under its hands the physical condition of-

Geneva was rapidly transformed, and, for good or evil, the city was

brought as much as possible into the general current of European

progress. "On voudrait faire de Gentve, " sighed the conservative De
le Rive, "la plus petite des grandes villes, et pour moi je prefire

qu'elle reste la plus grande des petite's villes." Unfortunately forita

permanence the radical Government was lavish in its expenditure,'

and the finances of the canton and city got into a dangerous condi-,

tion. In November 1861 Fazy was not reUirned to the council of,

state ; in 1862 the conservative party obtained a majority in the great

council ; and in 1863, though all the oiher radical candidates for the

council of state were carried, Fazy himself was rejected. vThe attempt
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(0 invalidate the election of his opponent Chenevifere led to a conflict

between the parties, in which some blood was shed ; and the city

wa3 consequently occupied by federal forces, and the matter sub-

mitted to the federal council. As the decree was in favour of

Chenevi^re, Fazy retired from public life. The "independents," as

the opponents of the radicals are called, came into power in 1865, and

for a number of years they fully maintained their position, in spite

of the difficulties thrown in their way by the Ultramontane party.

Their principal antagonist was Mermillod, the vicar of the bishop

of Freiburg, who was declared bishop of Geneva by the pope,

and insisted on exercising his episcopal functions without regard to

the Government. In February 1873 Mermillod was banished by the

federal council of Switzerland, and in the same year tlfe grand coun-

cil of Geneva deprived all Roman Catholic priests who refused to

take the oath of allegiance to the state. Fazy's bill for the sepa-

ration of church and state was rejected in June 1876 ; religious cor-

porations were aboUshed on i3d August, and, on the 26th of the

same month, all public ecclesiastical services outside of the churches

were forbidden. The cathedral of Geneva was handed over to the

Old Cath"olics. On the 6th of November 1878 Fazy died, and two

days after thfe " conservative-democrat " party gained a victory in.

the elections for the great council. ,
The expelled cures were now

allowed to return, and in December the council accepted the prin-

ciple of the separation of church and state.

Besides the older works of Spon, B^ianper, Plcot, &c., and the Me'moirts et

docament$ de la soc. gentvoise d'hist. el d'arc/ieol.^ see Senebicr, Hist. litt. de

Oenlne (1786) ; J. A. GaliKe, Matiriaux pour Vhitt. dt Oenive (1829-30), and
yotica g^iidalogiques (3 vols , 1819-iv6): Rigaud, Rettseignemettt* rel. it la culture

des beaux-arts a Oeviee (1849, new ed. 1876); Aichinard, Oenipe eccles, ou Livre

des spectables pasteurs (1861), and Les edifices religieux de Cancienne Genkve

(18691; J. B. G. Gallfle, Genh'e hist, et archenl. (1809): Blnvignac, Armorial gene-

roil (1819), and Etudes xur Genive (1872-74): Thourel. Hist, de Oenive (1833);

Pictet de SeiRy, Gtnive, origins, Ac. (1843-47), mii Genive ressuscil^e (18C9);

Cherbuliez, Geneve, sis institutions, &c. (1868); Koget, Bist. du peuple de Oenive

(I87G); Thorens, Abrfgi de rhist. de Geneve (1878); Albert de Montet, Diet biogn
,

*5 Genevois et des Vaudois (1878). (H. A. W.)

GENEVA, The Lake op (the Latin La<^s Lemanus or

Lake Lenian, also knovru jn the Mitldle Ages as Lac
Losannete or Lake of Lausanne, and as Mer du Rhone or

Sea of the Rhone), is the largest of tlie Swiss lakes,

having an area of 578 sq. kil. or 223 sq. miles. Its

general' form is that of a crescent, the northern shore

being almost the arc of a circle, witl, a radius of 21i miles.

The eastern end of the crescent is broad and rounded,

while the western tapers towards Geneva. Its maximum
breadth, between Merges and Amphion, is 8^ miles. It is

divided into two portions, the Great and Little Lake, by

the strait of Promonthoux, which is not much more than

2 miles across. The Great Lake is 39 miles long, with a

mean breadth of 6 miles, and the Little or Western Lake

is 14 miles long, with a mean breadth of rather more than

2 miles. The bottom of the larger basin forms a wide

valley, which gradually deepens from 200 to 325 feet at

the foot of the slopes to a maximum of 1095 feet, wliicli it

attains between Ouchy and t,v'mn. The mean level of the

surface of the lake is 1230 feet above the level of the sea.

According to the elaborate soundings made in 1873 by

M. Go.sset, engineer of the Federal Topographic Depart-

ment, the bottom is remarkably free from inequalities,

almost all traces of rocks, erratic blocks, or moraines,

having been covered over by a regular bed of extremely

fine argillo-calcareous mud, which can be moulded and

baked like potter's clay. Between the basin of the Great

Lake and that of the Little Lake there runs a ridge or bar

not vei-y strongly marked, 200 feet from the surface. The
maximum depth of the lesser basin is only 71 metres or

233 feet. The bottom is apparently level, but it presents

numerous erratic blocks, and in one place rises to a con-

siderable eminence, known to the Genevese fishers ts the

Hants Monts.i The unusual blueness of the waters of the

L(3Uian has long been remarked. According to M. Forel,^

* Further details on the conformation of the lake will be found in

De la Beche's letter to Professor Pictet, published in Bibtiotheque

Universelle : Sciences et Arts, t xii., 1817 ; in M. Gosset's Carte

HydroQT. du Lac lAman, issued as part of the Topog. Atlas der Schweiz,

md described in Bibl' Un. (Sci. el Arts), t. lii., 1875, and in a Note
sur la Carte du Lac, by Ed. Pictet, in the same number.
' ' "fit -des sur les variations de la transparence des eaux du lac

Leman," ia Bibl. Un. (Sc. et Arts), 1877.

the transparency is very much greater in winter than
summer, the extreme limit of visibility of a white disk on
an average for the seven winter months from October to

April being 41 feet, and for the five summer months 21-6.

This arises from the thermal stratification of the water
keeping in suspension a greater quantity of dust and
organic particles during summer. It is generally in

August that the level of the lake reaches its highest limit,

between 4 and 5 feet on an average above its lowest
limit, which is usually reached in March. Besides this

seasonal change, due to differences of influx and removal
of water, several disturbances of level of a less obvious kind
have attracted the attention cf the Swiss physicists. Most
remarkable are the seiches, or " movements of steady
uninodal oscillation," in which the whole mass of water
in the lake rhythmically swings from ihore to shore.

According to M. Forel,' there are both longitudinal and
transverse seiches. Their effect is most distinctly seen at

Geneva, where they sometimes raise the level of the water

from 4 to 5 feet. They are not improbably due to several

distinct causes, but the most efficient would appear to be

a difference of barometric pressure in different parts of the

Lake of Geneva,

lake. In the eastern portion of the lake there is an

irregular but violent current during spring and autumn,

called Lardeyre or La Difere, which is supposed to be dua

to subterranean affluents. The principal winds are the

Bise from the north-east, the- stormy Bornand that rushes

from the ravines of Savoy, and the dry south wind, known

as the Sechard. Less use is made of the lake as a means

of communication since the opening of the railway along

the Swiss shore; but the lateen sails of the minor craft

still brighten the landsciipe, and an excellent steam service

is maintained by a company formed in 1873. The first

steamboat, the " William Tell," was introduced on the lake

in 1823; and the first saloon steamboat,' the "Mont Blanc,"

dates only from 1876.

The Lake of Geneva is not so rich in fish as many of

the smaller lakes of Switzerland.^ Comparatively small

success has attended the attempts of Professor Chavannes

of Lausanne to introduce the salmon, which, like many

other fishes, finds the Perte du Rhone a barrier between

' M. Forel's numerous studies on the subject will be found in the

Bibliothique Vniverselle, and the Bulletin de la soc. i-aud. (Lausanne).

* According to G. Lunel, whose Bistoire naturelle des jpoissons da

bassin du Lenian, (Geneva, 1874) has suferseded the valuable memoir of

Professor Jurine in the Mevwires de la Societie de physique, tome iii.

(1825), there are 21 species:

—

Perca fluvialilis, h. ; Coitus gobio, L.;

Lota vulgaris, Cuv. ; Cyprinus carpio, L. ; Cyprinopsis auratus, L.

;

Tinea vulgaris, Cuv.; Gobw fluviatilis, Cuv.; Albumus lucidus,

Heckel; Alb. bipunctatus, L. ; Scardiniu.s erythrophthalmus, Bouap.

;

Leuciscus rutilus, L. ; Squalins cephalua, Bonap. ; Phoximis Iwvis,

Ag. ; Cobitis barbatula, Lin.; Coregonus /era, Jurine; Coregonus

hiemalis, Jurine; Tkymallus vulgaris, Nilsson ; Salmo umila, L.

;

Trulta variaiilis, G.L.; £sox lucius,h. ; Anguilla vulgaris, Fleming.
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the sea and the lake. The " fera " {Coregonus /era) is

economically the most impTtant species. In the mud at

the bottom of the lake there exists an interesting fauna, of

about 40 species, mainly belonging to the lower orders.

Several of tlie species, as Gammarus ccbciis, are found 1000

feet below the surface, in the reign of perpetual darkness.

Two species of gastropods of the genus Limnceus are

worthy of special note as possessing developed lung?,

though they live at a depth of from 150 to 300
feet.1

See Eodolphe Key, Gcnive et les rives rfu Liman, Sd cd. (Geneva,

1875); Egli, Taschenbuch Schif'^cizcrisdicn stati$tiks {Zurich, IS*."");

Herbst, Dcr Genfcr See und seine Uvigcbung (Weimar, 1877).

GENEVA, a post village of Ontario county, New York,

U.S., is beautifully situated at the north end of Seneca Lake,
on the New York central railway and at the terminus of the

Ithaca branch railway, 52 miles E.S.E. of Rocliester. One
of its chief features is the terraced gardens, which extend
from. the principal street to the shore of the lake ; and there

are also two fine parks. Geneva is the seat of Hobart Free
College, which is under Episcopalian management, and has

9 professors and about 50 students. It has also a graded
union school, attended by upwards of 1000 pupils. The
prosperity of the town depends chiefly on the nurseries in

the neighbourhood, which extend to nearly 10,000 acres,

and from which plants to the value of more than 1,000,000
dollars are shipped annually. Tliere are also marble-works,
benching-works, and iron-works. A daily line of steamers
plies between Geneva and Watkins at the head of the lake.

The population ic 1R70 was 5521,
GENEVA CONVENTION, an agreement concluded at

an interna,tional conference which was held at Geneva in

1864, under the presidency of General Dufour the Swiss
plenipotentiary, for the purpose of ameliorating the condi-

tion of the sick and wounded in time of war. The credit

of originating this conference must be given to two citizens

cf Geneva, Dunant, a physician, who published a startling

account of what he had seen in two military hospitals on
the field of Solferino, and his friend Jloynier, chairman of

the Geneva society of public utility, who took up the idea
of " neutralizing the sick waggons," formed associations

for its agitation, an^ at length pressed it upon the Govern
ments of Europe, most of which sent representatives to
the conference. The convention was drawn up and
signed by them on the 22d August, and since then it has
received the adherence of every European power, and one
Asiatic (viz., Persia). The convention consists of ten
articles, of which the last two are formal.

The others provide (1) for the neutrality of ambulances and
military hospitals as loug as they contain any sick

; (2) for that of
their staff; (3) that the neutrality of these persons shall continue
after occupation of their hospitals by the enemy, so that they may
stay or depart, as they choose

; (4) that if they depart, they can
take only their private property with them, except in case of
ambulances, which they may remove entire

; (5) that a sick soldier
in a house shall be counted a protection to it, and entitle its
occupant to exemption from the quartering of troops and from part
of the war requisitions

; (6) that wounded men shall, when cured,
be .sent back to their own country on condition of not bearing arms
during the rest of the war

; (7) that hospitals and ambulnnccs shall
carry, in addition to the flag of their nation, a distinctive and
uniform flag beaiing a red cross on a white ground, and that their
staff shall wear an arm-badge of tho same colours

; (8) that the
details shall be left to tho commanders.
A second conference was held at Geneva on the same

subject in 1868, and a supplementary convention drawn out,
which, though not formally signed, has been acquiesced in
by all the signatories of the original convention, except the
pope, and which, while still unratified, was adopted pro-
visionally by France and Germany in their war of 1870.
It consists partly of interpretations of the former conven-

\
For details seo Ford'a contributions to the BulUtin. de la toe. vau-

mou4 du te. not., t lili., ke.

tion, and partly of an application of its principles to

maritime wars. Its main provisions are these :

—

That, when a person engaged in an ambulance or hospiUil

occupied by the enemy desires to depart, the commander-in-chief

shall fi.t the time for his departure, and, when he desires to remain,

that he be paid his full salary ; that account shall be taken iu

exacting war requisitions not only of actu.il lodging of wounded
men but of any display of charity towards them ; that the rule

which permits cured soldiere to return home on condition of not

serving again shall not apply to officers, for theii- knowledge might

be useful ; that hospital ships, merchantmen with wounded on

board, and boats picking up wounded and wrecked men, shall bt

neutral ; that they shall carry the red-cross flag and their men the

red-cross armlet ; that liospital ships belonging to Government shall

be painted white with a green strake, those of aid societies white

with a red strake ; that in naval wars any strong presumption that

the convention is being abused by one of the belligerents shall give

the other the right of suspending it towards that power till the

contrary is proved, and, if the presumption becomes a certainty, of

suspending it to the end of the w,ir.

GENEVIEVE, or Genotefa, St, patroness of Paris,

flourished during the latter half of the 5th century. She

was born about 425 at Nanterre near Paris, or according

to another tradition at Montriere ; her parents were called

Severus and Gerontia, but accounts differ widely as to their

social position. According to the legend, she was only in

her seventh year when she was induced by Bishop (after-

wards Saint) Germain d'Auserre to dedicate herself to the

religious life. On tho death of her parents she removed to

•Paris, where she distinguished herself by the activity of her

benevolence, as well as by the austerity of her sanctity.

She is said to have been the recipient of supernatural re

velations, and to have predicted the invasion of the Huns
;

and when Attila with his army was threatening the city,

she gave courage to the panic-stricken inhabitants by an

assurance, justified by subsequent events, to the efl'ect that

the attack would come to nothing (451). In the year 460
she caused a church to be built over the tomb of St Denis,

where the abbey was afterwards raised by Dagobert

I. Her death occurred in 500, or according to another

account in 512, and her remains were ultimately laid in the

chapel bearing her name, which has now become merged in

the Pantheon or Eglise St. Genevieve. Charpentier pub-

lished in 1687 a life of thesaint based upon the statement.^

of an anonymous author who is alleged to have written her

biography only eighteen years after her death. The ffegends,

miraculous and other, are also given in the Bollandist Ada
Sanctorum and in the great work of Tillemont. _ Her
festival is celebrated on the 3d of January.

The "Canonici of St Genevifeve," or " Canonici of the congre-
gation of France,' constitute a religious order dating from 1614, in
which year they were organized by Charles Faure, a refonning monk
belonging to the abbey of St Vincent at Senlis. They rapidly
came into considerable repute ; and for a considerable period rho
chancellor of the Sorbonne was invariably chosen from their order.

The " daughters of St Genevieve" were constituted in 1636 at Facis,

at the instance of a jjious nun of the name of Blosset, but sihce
their union, in 1665, with the order " of the Holy Family," whose
lady-foundress was called Miramion, they hare been best known as
Miramiones. They find their chief employment in tending the
sick, aud in the education of girls.

GENOA, GiEOLAMo (c."1476-1551), a painter and archi-

tect, was born in Urbino towards 1476. At the age of ten

he was apprenticed to the woollen trade, but showed so much
inclination for drawing that he was sent to study under an
obscure painter, and at thirteen under Luca Signorelli,

with whom he remained a considerable while, frequently
painting the accessories of his pictures. He was afterwards
for three years with Pietro Perugino, in company with
Raphael, and he developed a similar style of painting. He
next worked in Florence and Siena, along with Timotec
della \ ite ; and in the latter city he painted various com-
positions for Pandolfo Petrucci, the leading local statesman
of the time. Returning to Urbino, he was employed by Duke
Gaidobaldo iu the decorations of his palace, and showed
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extraordinary aptitude for theatrical adornments. Tlieace
he went to Rome ; and in the churcli of S. Caterina da
Siena, in that capital, is one of his most distinguished works,
The Kesurrection, remarkable both for design and for colour-

ing. He studied the Roman antiquities with zeal, and
measured a number of edifices ; this practice, combining
with his previous mastery of perspective, qualified him to

shine as an architect. Francesco Maria, the reigning duke
of Urbino, recalled Genga, and commissioned him to

execute works in connexioa with liis marriage-festivities.

Tliis prince being soon afterwards expelled by Pope Leo X.,

Genga followed him to Mantua, whence he went for a

time to Pcsaro. The duke of Urbino was eventually

restored to his dominions ; he took Genga with him, and
appointed him the ducal architect. As he ueared the close

of Ills career, Genga retired to a house in the vicinity of the

city, continuing still to produce designs in pencil ; one, of

the Conversion of St Paul, was ^particularly admired. Here

he died on the 11th of July 1551. Genga was a sculptor

and musician as well as painter and architect ; and he

wrote various essays, as yet unpublished, on the arts.

He was jovial, an excellent talker, and kindly to his

friends. His principal pupil was Francesco Menzocchi.

His own son Bartolommeo, (1518-1558), also a pupil,

became an architect of celebrity. In Genga's paintings

tliere is a great deal of freedom, and a certain peculiarity

of character consonant with his versatile, lively, and social

temperament. One of his leading works is in the church

of St Augustine inCesena,—a triptych in oil-colours, repre-

senting the Annunciation, God the Father in Glory, and the

Madonna and Child. Among his architectural labours are

the church of the Baptist in Pesaro, one of the finest

edifices in that neighbourhood; the bishop's palace at

Sinigaglia ; the fagado of the cathedral of Mantua, ranking

high among the productions of the 16th century ; and a new
palace for the duke of Urbino, built on the Monte Imperiale.

He was also concerned in the fortifications of Pesaro.

GENGIS KHAN. See Jengbiz Khan.
GENLIS, SriPHANiE-FiLiciTi Ddceest de Saint-

AtJBiN', CoMTESSE DE (1746-1830), a voluminous French

writer, was born of a noble but impoverished Burgundian

famdy, at" the Chateau de Champcery, near Autun, on the

25th of January 1746. 'WTien six years of age, she was

received as a canoness into the noble chapter of Alls, near

Lyons, with the title of Lladame la Comtesse de Lancy, taken

from the town of Bourbon-Lancy, of which her father was at

that time superior. Her entire education, however, was con-,

ducted at home under the eye of her mother by an accom-

plished governess. In 1758 she removed along with her

mother to Paris, where her skill in music and her vivacious

wit speedily attracted attention and admiration. Her

marriage with the Comte de Genlis, a colonel of grenadiers,

who afterwards became marquis of Sillery, took place in

her sixteenth year, but was not suffered to interfere with

a rapidly developing taste for acquiring and imparting

knowledge. Some years later, through the influence of her

aunt, Madame de Montesson, who had been clandestinely

married to the duke of Orleans, she entered the Palais

Royal as lady-in-waiting to the duchess of Chartres (1770)
;'

and, after having acted with great energy and zeal as gover-

ness to the daughters of the family, she was in 1781

appointed by the duke to the responsible office of " gouver-

neur " of his sons, a bold step which, though it led to the

resignation of all the tutors as well as to much social

Ecandal, can hardly in fairness be held to have seriously

prejudiced the intellectual interests at least of those com-

mitted to her charge. The better to carry out her theory

of education, she wrote several works for the use of her

royal pupils, the best known of which are the Theatre

<rEducation (1779-80), a collection of short comedies for

young people, and Its Aimahsde la Veitii (1781). Vflien
the Revolution of 1789 occurred, Madame de Genlis showed
herself not unfavourable to the movement, and is said to
have had considerable influence on the conduct of the duke
of Orleans ; but the fall of the Girondins in 1793 compelled
Iier to take refuge in Switzerland along with her pupil
Mademoiselle d'Orleans.' It was in this year that her
husband, the marquis of Sillery, from whom she had
been separated since 1782, perished on the scaffold. An
"adopted" daughter, Pamela Berkley or Simms, hud
been married to Lord Edward Fitzgerald in the preccdhig
December (see Sir Bernard Burke's Bise of Great Families,
1872). In 1794 Madame de Gonlis fixed her resi-

dence at Berlin, but having been expelled by the orders
of King Frederick William, she afterwards settled in
Hamburg, where she supported herself for some years
by writing and painting. After tlie revolution of 18lli

Brumairs (1799) she was permitted to return to France,
and was received with favour by Xapoleon, who gave
her apartments at the arsenal, and afterwards assigned her
a pension of 6000 francs. During this period she wrote
largely, and produced what is generally considered to be
her best romance, entitled Mademoiselle de Clermont. At
the restoration she succeeded in adjusting herself once more
to the new state of things, and continued to write with
all her former diligence. Her later years were occupied
largely with literary quarrels, notably with that which arose

out of the publication of the Diners du Baron d'Holbacli,

a volume in which she set forth with a good deal of sarcastic

cleverness the intolerance, the fanaticism, and the eccen-

tricities of the " philosophes " of the 18th century.

Madame de Genlis before her death, which occurred on the

31st of December 1830, had the satisfaction of seeing her

former pupil, Louis Philippe, seated on the throne of France.

The numerous works of Madame de Gen)is (which considerably

exceed eighty), comprising prose and political compositions on a
vast variety of subjects and of various degrees of merit, owed much
of their success to adventitious causes which have long ceased "to

operate, and they are now . but little read. The swiftness with
which they were written, their very multiplicity, and their difFuse-

ness, all forbid us to look in them for thought of perennial value or

literary art of any high order. They are useful, however (especially

the voluminous iltmoircs), as furnishing material for history ; and
she herself can hardly pass altogether unnoticed in the crowd which
thronged the stage of public life in the confused and busy time of

the French Kevolution. Mosrbf her writings were translated into

English almost as soon as they were published.

GEISTNADIUS. Georgius Scholar! or Schplarius, better

known as Gennadius, a learned Greek and for some time

patriarch of Constantinople, obtains a place in history

through the important part played by him in the contest

between Platonism and Aristotelianism which marks the

transition from medieval to modern thought. Extremely,

little is known of his life, and so contradictory are some of

the accounts bearing on detached facts in it that it has

often been supposed there were two writers of the same

name living at the same period. The researches of

P.enaudot seem, however, to render it approximately certain

that all the historical notices we possess relate to one

Scholarius, and that the apparent inconsistency in the

accounts is due largely to a real change in that writer's

views. Scholarius first appears in history as assisting at

the great council held in 1438 atFerraraand Florence with

the object of bringing about a union between the Greek and
Latin Churches (see Edge:nius IV., Bessaeion). At the

same council was present the celebrated Platonist, George

Gemistus Pletho, the most powerful opponent of the then

dominant Aristotelianism, and consequently the special

object of reprobation to Gennadius. In church matters, as

in philosophy, the two were opposed,—Pletho maintaining

strongly the principles of the Greek Church, and being

unwilling to accept union through compromise, Gennadius,

-10-8*
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more politic and cautioiu, pressing the necessity for union,

and instrumental in drawing up a form which from it3

v.igueness and ambiguity might be accepted by both parties.

It would seem that at Florence Pletho published the

work on the difference between Aristotle and Plato (see

Gemistus) which afterwards called forth a reply from

Gennadius. Of this reply only the fragments quoted by

Pletho in his counter-argument {Contra Geiiiiitdinm) have

been preserved. Tliey show that Gennadius, though Aris-

totelian throughout, had an accurate knowledge of Aristotle,

and was more moderate than some of his contemporaries,

r.ff., George of Trebizond. Tlie next appearance of

Gennadius is in 1453. After the capture of Constantinople

by the Turks, Mahomet, finding that the patriarchal chair

had bean vacant for some time, resolved to elect some one

to the office. The choice fell on Scholarius, who is de-

scribed as a layman. While holding the episcopal office

Gennadius drew up, apparently for the use' of Slahomet, a

symbol or confession of faith, which is very valuable as the

earliest expression of the principles of the Greek Church.

He also at this time had the pleasure of condemning to the

flames the great work of his old opponent Pletho, the

treatise on Laws (Nd/iot), of which considerable fragments

have come down to us. The character of this work was
accurately apprehended by Gennadius (see his Letter to the

Exarch Joseph, in Gass, as below), and his opposition to it

is intelligible. After a short period of office at Constanti-

nople Gennadius is .said to havo resigned the episcopal

dignity and to have retired into a convent. The date of

liis death is unknown.
The fullest Recount of hU writings is given in Gass (Gcnvadius

atui Pletho, 1844), the second part of which contains Pletho's
Contra Ginnadium. See also F. Schultze, Gcsch. dcr Phil. d.

Rctiaissatice, i., 1874. A list of the known writings of Gennadius
is given in Fabrioius, Bibliothcca Grmcn, ed. Harless, vol. xi.

GENOA, in literary Italian Gaiova, in the local dialect

Ztne, in Latin and "German Genua, in medieval Latin
Jawia. and in French Genes, one of the most important

cities of Italy, is situated in what was formerly known as

Liguria, on the northern coast of the Mediterranean near the

middle of the Gulf of Genoa. The latitude of its lighthouse

is 44° 24' 16" N., and its longitude 8° 54' 15" E. Byrail
Genoa is 115 Englisli miles N.K of Nice and 110 miles

N.W. of Leghorn. The city, as seen from the sea, is "built

nobly," and deserves the title it has acquired or assumed of

the Superb. Finding only a small space of level ground
along the shore, it has been obliged to climb the lower hills

of the Ligurian Alps, which afford many a coign of vantage
for the effective display of its architectural magnificence.

The original nucleus of the city is that portion which lies

to the east of the port in the neighbourhood of the old pier

(Molo Vccchio). In the 10th century it began to feel a
lack of room within the limits of its fortifications; and
accordingly, in the middla of the 12th century, it was found
necessary to extend the line of circumvallation. Even this

second circuit, however, was of small compass, and it was
not till 1320-30 that a third line took in the greater part
of the modern site of the city proper. This presented
obout 3 miles of rampart towards the land side, and can
BtiU be easily traced from point to point through the city,

tliough large portions, especially towards the east, have been
dismantled. The present line of circumvallation dates from
162G-1C32, the period when the independence of Genoa
was threatened by the dukes of Savoy. From the mouth
of the Bisagno in the cast, and from the lighthouse point in
the west, it stretches inland over hill and dale to the great
fort of Sperone, i.e., the Spur, on the summits of Monte
Peraldo at a height of 1650 feet,—the circuit being little

less than 12 miles, and all the important points along the
line being defended by forts or batteries. Of course a large
portion of the enclosed .area is open country, dotted only

here and there with houses and gardens." There are eight

gates in all,—the more important being Porta Pila and Porta

Komana towards the east, and the new Porta Lanterna or

Lighthouse Gate to the west.

The irregular relief of its site, and its long confinement

within the limit of fortifications which it had outgrown,

have both contributed to render Genoa a picturesque con-

fusion of narrow streets, lanes, and alleys, which it would

almost -squire the delicate diminutives of Italian to name,

varied with stairways climbing the steeper slopes, and

bridges spanning the deeper valleys. As there are large

portions of the town which are quite inaccessible to ordinary-

carriages, and many even of the more important streets have

very little room for traflSc, porters and chairs take to a con

siderable extent the place of cabs, and goods are largely

transported by means of mules. In the middle of the 16th

century the Government gave commencement to a system

of more spacious thoroughfares than had previously been in

vogue by laying out the street which still bears the name
of Via Nuova ; in 1606 the Via Balbi, as it was ultimately

called from the palaces of the Balbi family, began to stretch

westwards; and at length, about 1778, a connexion between

these two streets w.as effected by the opeuing up of Via

Nuovissima. The line thus produced, extending as it

does from the Piazza Fontane Morose westward for about

a mile to the Piazza Verde is still the route most in favour

with the fashionable world of Genoa, As early as the

middle of the Nth century the Via Giulia was driven

through the midst of the small streets between the ducal

palace and the Porta d'Arco ; but it was not tiU about 1823
that the Via Carlo Felice gave free route between the

palace and the Piazza Fontane Morose, The Via Lorenzo

and the long line of street which, under the names of Carlo

Alberto, S. Benedetto, and Milauo, runs round the port to

its western extremity, also belong to this century. The
spacious Via Roma, running east from Via Carlo Felice to

meet the Via Assarotti, has been built since 1870; and the

area of the Piazza Cavour was only ""bout the same time

cleared of the old houses. The great public promenade of

Acquasola already mentioned was laid out by the architect

Carlo Barabino between 1821 and 1837 ; and it has been

connected with the gardens of the Villetta di Negri, pur
chased by the municipality about 1865,

Of the churches of Genoa, which number upwards of C«il>»

eighty, the principal is the cathedral of St Laurence (il

duonio di San Lorenzo). Tradition makes its first founda-

tion contemporary with St Laurence himself ; there is

distinct historic mention of a church on the site in the

latter part of the 9th century; and a document of 987 im
plies that it was even then the metropolitan church. Ke
constructed about the end of the 11th and beginning of

the 12th century, it was formally consecrated by Pope
Gelasius IL, 18th October 1118; and since then it hzs

undergone a large number of extensive though partial

renovations. In the fagade the lower part, with its three

elaborate doorways in the Gothico-Moorish style, dates from
the 12th century; the upper part belongs to the 14th; and
the belfry which rises above the right-hand doorway was
erected about 1520 by the doge, Ottaviano da Campo-
fragoso. To the 13th century is assigned the central

nave, which was, however, both lengthened and heightened
in the 14th; and the cupola was erected after the

designs of the architect Galeasso Alessi invited to

Genoa about 1550. Among the artists who have con-

tributed to the internal decoration the most noteworthy
are Damiano of Bergamo, who represented the Slaughter
of the Innocents and the Martyrdom of St Laurence in

the woodwork of the choir ; Lazzaro Tavarone, who
painted the roof about 1622 ; G. B. Bianco, who furnished
the bronze statue of the Madonna of the city in 1652

:



GENOA 155

Glan Giacomo della Porta, the sculptor of the statues of

Mark and Luke ia the presbyterium ; and Giovanni Maria

Passalo and Giovanni Angelo Montorsoli, the sculptors of

the corresponding statues of Matthew and John. The
stained glass windows cf the choir, representing the four

patron saints of the city, are the work of Giovanni Bertini.

To none of the chapels in the cathedral, rich as several of

them are in works of artistic value, can a higher rank be

assigned than to the chapel of St John the Baptist. The
main design, with its elabor-'fo detail of columns and arab-

esques, and foliage and statuca, was due to Pio Domenico da

Biasone, who from 1450 was engaged for ten years on the

Vork Statues by Matteo vjivitali of Lucca and Andrea

Contucci of Monte San Savino, a rich and costly baldachin

presented by Count Filippinc Doria, and stained glass

Windows designed ly Ulisse de' Mattel, are among the later

auditions to its decoration. On one day only in the course

of the year are women allowed to enter the chapel ; for was

it not 1 woman who procured the death of the Baptist ?

Amid the profusion of ecclesiastical bric-a-brac in the nocks

I and niches of the cathedral, there are objects enough of
considerable interest. Here, bound together by craft of
goldsmith, is an octagonal bowl, brought from Cffisarea in
1101, which corresponds to the descriptions given of the
Holy Grail, and was long regarded as an emerald of match'
less price, but which turned out, when broken by its

French purloiners, to be only a remarkable piece of ancien'
glass.

Of older date than the cathedral is the church of Si
Ambrose and St Peter, if its first foundation be correctly
assigned to the' Milanese bishop Honoratus of the Ctl?

century; but the present edifice is due to the Society
of Jesus, who obtained possession of the church iii

1587, and employed the skill of Pellegrino Tebaldi in its

restoration. Among the paintings of this church the first

place is naturally given to the Circumcision and St Ignatius
by Rubens, and to the Assumption of Gnido Eeni. The
Annunziata del Guastato is one of the largest and wealthiest
churches in the city. It owes its first foundation to the
order of the Humiliati, but S. Marta, as it was originally
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called, was a small building till it passed about 1505 into

the hands of the Conventuals of St Francis, by whom the

present gigantic structure was planned and partly erected.

The rest of the main edifice was due to the Observartines

of the same order, who came into possession in 1537, and

gave the church its modem name ; and the necessary

funds were largely .supplied by the Lomellini family.

The church is a cruciform structure, with a dome, and

the central nave is supported by fourteen columns in the

Corinthian style. To the unfinished brick facade an

incongruous portal with marble columns was added about

1843, after the plans of Carlo Barabino. Santa Maria

delle Vigne probably dates from the 9th century, but the

present structure was erected towards the close of the 1 6tb.

The campanile, however, is a remarkable work of the

13th century. San Siro, originally the "Chui;fh of the

Apostles " and the cathedral of Genoa, was rebuilt by tlio

Benedictines in the 11th century, and restored and

enlarged by the Theatines in the 16th. Santa Maria di

Carignano, or more correctly Santa Maria Assunta e SS.

Fabiano e Sebastiano, belongs mainly to the 16th

century, and was designed by Galeazzo Alessi in imita-

tion of Bramante's plan for St Peter's at Rome. The

expense was borne by the Sauli family. From the highest

gallery of the dome— S68 feet above the sea-level, and ] 94

feet above the ground—a magnificent view is obtained cf

the city and the neighbouring coast. S. Stefano dates froni

969, and ke«ps its ancient campanile^ butJt_haa^eei|
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several times rebuilt Tiie famous paiuting of the martyr-

dom of St Stephen, by Giulio Konano, carried off by

Napoleon in 1811, was restored to the church in 1815.

The Madalena, as it now stands, was built by Andrea

Vannone about the close of the 16th century; and San

Filippo Neri was jebuilt in the close of the 17th century

at the expense of the Pallavicini family. S. Matteo, the

church of the D'Oria or Doria family, was founded in

1126 by Martino Doria, and the present edifice, after the

designs of Jlontorsoli, dates from 1543. In the crypt is

the tomb of Andrea Doria the Great by the same Montor-

Boli, and above the main altar hangs the dagger presented

to the doge by Pope Paul IIL

The palaces of the Genoese patricians are fainous for

Iheir sumptuous architecture and their artistic collec-

tion!). The Palazzo Rosso, or Red Palace, erected in tlie

mid Ik of the 17th century, was in 1874 presented to the

city by Maria, the wife of Raffaele ,de Ferrari, duke of

Galliera, and her son Filippo do Ferrari, along with its

library and picture gallery. The old palace of the

dojes, now the seat of the prefecture, "was rebuilt in

the 16th century, and again restored after a great fire in

1777; the neighbouring tower, from which the magis-

trates were Eummoued by toll of bell, dates from the

beginning of the 14th century. A sixteenth century

palace, formerly the property of the dukes of Turio,

is now occupied by the municipality, and contains among

its more curious treasures a bronze tablet (117 A.D.),

with an inscription relating to a dispute between Genoa

and a neighbouring castle, two autograph letters of

Columbus, and Paganini's violin. The inscription, dis-

covered in 1506, was printed for the first time in 1520 by

Brucelli, whose works form part of GrKvius'e Thesaurus,

and among it3 modern commentators are Serra in the

Transactions of the Imperial Academy of Genoa, and

Simoni and Grassi in the Transactions of the Ligurian

Society of Native History. The palace which Was pre-

sented in 1528 by the republic to Andrea Doria is a large

building of the I5th century, restored and extended under

the doge's direction, and decorated with frescos by Perino

del Vaga. The royal palace, built in the middle of

the 1 6th century for the Durazzo family, was acquired by
Victor Emmanuel in 1817. Among other buildings of the

same class, the Dvirazzo palaces in the Via Nuovissiraa,

and the Via Balbi, Hie Balbi Senarega in the Via Balbi,

the Sarra palace in the Via Nuova, and the Pallavicino in

the Piazza Fontane Morose are worthy of note^^

Of most hiatoricd interest among the benevolent institutions of
Genoa is the hospital of Paramatone(Osped.ile civile diPammatone),
a vast edifice contiguous to the public park of Acquasola. It owes
its origin to the bequest in 1'429 of Dartolemmeo Bosco; and the ex-
cellence of tho infirmary thus established caused the citizens to
procure permission fi-om Sixtua V. to divert the funds of all similar
minor foundations to its support. New buildirgs were erected in
162S by Giacomo Saluzzo, and' still larger additions were made in
1758, under the superintendence of Andrea Orsolino. tJnder tho
pame committee with the general hospital is the hospital for in-
cui jles (Ospedalo d<'i Cronici, originally Hidotto degU Incarabili),
Instituted towards the end of the 15th century by Ettore Vernazza,
and taken under the direct control of the civil authorities in 1600.
The great poorhouse (Albergo dei Poveri), dating from about 1666,
is a vast building, after designs by Stefano Scaniglia, covering no
t jss than 215,280 square feet, and accommodating 1400 inmates, who
manufacture cotton aud woollen cloth, furniture, embroidery, kc.
The so-called Conservatorio dcUo Fieschine was founded in 1763, in
accordance with the will of Domenico Fieschi, as an asylum for
destitute girls ; and in 1783 his widow left 80,000 lire to provide a
dowry of 600 lire for any of the inmates leaving the institution to
be married or to take the veil. A considerable reputation has been
acquired by the flowrr-makers of this institution.
The sums bequeathed for charitable purposes during 1863-75

amounted to 3,798,106 francs, in addition to the immense dona-
tions (about thirty millions of francs) of the deceased duke of
Oallicra.

The highest educational institution in Genoa is the royal univer-

sity, which occupies a palace in the Via Balbi, originally built

about 1623 for the Jesuit fathers entrusted by the magistrates with

the supervision of education in 1572. The republic had received

the right of conferring degrees from Pope Sixtus IV. as early as

1471, a privilege confirmed by the emperor Maximilian I. in 1496.

On the dissolution of the Jesuits the administration of the college

passed into the hands of the republic, and the provisional Govern-

ment of 1797 reinaugurated it as a university in 1803. In 1808,

during the French occupation, it was assimilated to the other im-

perial academies, so that its present organization may be said to

date only from 1812. It numbers about 400 students, who have

the advantage of a physical and a natural history museum, an

anatomical cabinet, a meteorological observatory, a botanicaj

garden, and a library. The library, originated by tho Jesuits,'

numbers about 80,000 volumes, among which none is considered ol

greater value by the Genoese than the manuscript collection of the

laws and enactments of their rcpubUc,. Zibcr jurium cmnmunii

Janucnsis. In Genoa, as elsewhere in Italy, great advance has

been made both in secondary and primary education since 1867:

in 1877 the city possessed two gymnasiums, a lyceum named after

Christopher Columbus, three technical schools, a high school for

female education opened by tho municipality in 1874, a female

normal school dating from 1859, a teachers' training school founded

in 1861, and upwards of 40 infant schools (Asili d' Infanzia), of

which the first was opened in 1840, The royal technical institute

comprises three distinct sections—a professional industrial institute,

au institute of mercantile marine, and a system of evening classes

in mathematics, chemistry, mechanics, &c. ; and a royal naval

college was opened in 1873.' The Ligurian academy of the fine arts

owed its origin in 1751 to Fr.-\ncesco Ma; ia Doria, and the palazzo

in which its museums and galleries are situated was erected in 1831

by Carlo Barabino. A musical institute, founded by Antonio Costa

and maintained by the municipality, has rooms in the convent of

St Philip Neri. A society for the promotion of the fine arts dates

from 1849, the Ligurian society of native history from 1857, and a

society for the arts and industries of Liguria from 1871. Besides

the university library there are four public libraries—the Biblioteca

Civico-Beriana (40,000), presented to the municipality by Victor

Emmanuel I., to whom it had been bequeathed ; the Biblioteca

della Missione Urbaua (40,000), a nohle collection rich in manu-
scripts of Ligurian history and Greek codices, which owes its origin

to the legacy of Gerolamo Franzone in 1727 ; the Biblioteca Fran-
zoni-ina (12,000), due to the same G. Franzone, and administered

by the congregation of " Evangelical Workmen "; and, lastly, the

fine library which forms part of the great legacy in tho Palazzo

Eosso. A museum of natural history (Museo Civieo di St. Nat. ),

opened in the Villetta di Negro in 1873, ^s worthy of special note
for the collections made by Giacomo Doria, Beccari, D'Albcrtis,

and Antinori. Picture galleries are to be found in many of the
ancient palaces, and in two at least, the Palazzo Kosso and the
Palazzo Bianco, the collections are of great v.alue. An excellent

law forbids the remov.il from the city or province of any object of

ancient art without the sanction of a commission under the presi-

dency of the prefect. In 1877 the Genoese had a choice of about a
dozen theatres, small and great, inclusive of those in Sampierdarena.
Of these the greatest is the Carlo Felice, erected in 1826-23 under
the patrona^^e of the king whose. name it bears. Tho National
Theatre, rebuilt in 1790, dates originally from 1702, and it has an
older rival in the Teatro del Falcone, which is associated with the
life of Goldoni, and now serves as court theatre.

The mountainous character of the surrounding country has
rendered it a difficult task to .supply Genoa with sufficient means
of railway communication ; in the 20 miles, for example, bet\veen

the city and Arquata there are eleven tunnels, that of Giovi being
upwards of 2 miles long. The line to the north through the valley

of tho Polcevera, which joins the general Italian system at Ales-
sandria, was opened about 1853 ; but it was not till 1870 that th<

western line was completed so i^ to give a continuous route froil

France, and it was November 1874 before the eastern section be
tween Sestri tU Levante and Spezia established a conne'xion witZ
the lines along the western coast of Italy. Since that date, how-
ever, passengers and goods can "be conwyed by rail from Calais tc

Otranto. There are' two stations in the tity,—one foi the wesl
and north, and the other for the cast and south,—coiUJected sines
1871 by a tunnel 7518 feet in length.
Though its existence as a maritime power was onginally due t<(

its port, Genoa has only begun since 1870 to construct the con-
vemences necessary for the modem development of its trade. As
early as 1134 the old pier (Molo Vecchio) was in existence, stretch-
ing;w«stward into the gulf; and in 1639 the new pier (Molo
Nuovo) from.the other side of the gulf was commenced, after the
plans of Ansaldo de Man. Up to 1878 the former had a length
of 2800 feet, and the latter was only slightly longer. The harbour
thus forrncd was in some respects a good one ; the bottom being of
clay furnished excellent anchorage, and within the newpier there
was depth for the largest class of vessels. But a swell was alway»
felt whenever the wind was at any point between S.W. andS.B,
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riie vast beiinests of tlie duke of •'""'•'m have ^Mei the autho-
lilies to undertake (1878) an elaborate scheme for the extension
find improvement of the port, including, not only a great addition of
the harbour area, but also the constrilction of a sj'stem of wharves
find warehouses, which have hitherto been surprisingly insufficient.

It is difficult, to believe that in one -of the greatest harbours of
Europe the goods should bo "discharged into lighters, slowly
towed by rowing boats to the side of the quays, removed by hand
labour from the lighters to uncovered quays, pnd again trans-

ferred by hand labour ti the railway." In spite of all these dis-

advantages the shipping trade of Genoa has rapidly increased since
the consolidation of Italy. From 1815 to 1825 there was a large

trade in grain, with a corresponding expansion of other branches.
A sudden change was produced by a system of differential duties

in favour of native grain ; instead of 1000 foreign vessels with a
tonnage of 95,000 as in 1821-5, there were only 760 vessels on an
average in the three years 1825-8 ; and there was no coiresponding
increase in native shipping, which rose only from 55 to 70 vessels.

The more liberal tariffs attached to the commercial treaties, con-
cluded about 1852 with France, England, and Germany, gave a
new impulse to foreign trade, and this was followed Up by Count
Cavour's law exempting all foreign grain from duty. The prin-

cip.al imports are petroleum, raw cotton, wool, grain, coal, metal
goods, hides, tobacco, and English-cured fish. The total value
imported in 1876 was £14,324,347, and in 1877 £12,066,911,
while the exports for the same years amounted to £2,088,578 and
£1,963,503—exclusive in both cases of goods merely in transit.

During the five years 1873-7 the total number of vessels arriving

at Genoa was on an average 2633 per annum, with an annual ton-

nage of more than 1,000,000 tons. Of these vessels about 1510
per annum sailed under the Italian flag ;vitU 533,900 tons ; 421

were English with 284,390 tons, and 320 French with 105,945
tons. The opening of the St Gotthard Railway is expected to give

a great impulse to Genoese ti-ade.

KMl The local industry devotes itself mainly to the manufacture of

iustry. cotton and silk, gold, silver, ivory, and coral, paper and leather

goods, macaroni and vermicelli, sugar, and preserved fruits. The
coarser cotton cloths or bordatti are the favourite wear of the

Ligisrian population. Iron-founding and sliipbuilding are carried

on in the district, and there is a growing export trade in all articles

•of market gardening and floricidture.

Bank?, la Michelet's phi'ase, it may almost be said that Genoa was a
bank before it was a city, and its money business is still greater

than that of any other town in Italy. The Bank of St George,

founded in 1407, was "one of the most ancient and celebrated

banks of circulation and deposit in Europe," but it never recovered

from the damage done to its credit by the appropriation of its trea-

Rure, first by the Austrians j^ 1740, and again by the French in

1800. It no longer exists, and the famous building of the 13th
century in which it w£:s accommodated is now used as a customs
liouse. A new bank was founded at Genoa in 1844, which, since

Its union in 1855 with a similar institution at Turin, bears the
Bame of the National Bank. It has branches at Turin, Florence,

MUan, and Naples. Up till 1871 its only important rival was the

Cassa di Sconto, but about this time the Genoese, in the words of

the British consul, "went mad on the subject of new companies,
and in a single year they started not less than thirty-three banking,
trading, mining, shipping, and manufacturing concerns." The
result was a series of bankruptcies. Bank after bank failed ; and
criminal proceedings were in several cases instituted against the

bank directors. The only notes current in Genoa in 1875 were
those of the National Bank and the Tuscan National Bank.
The Genoese have long been known as a hard-working and frugal

people ; and the lower classes of the whole Lignrian coast are

inured to privation and hardships. Since about 1850 there has
been a strong current of emigration to South America. About
1858 the Ligurian settlers in Monte Video, Buenos Ayres, Rio de
la Plata, Rio Janeiro, Lima, and Valparaiso were estimated at

60,000 ; and since that date the number of emigrants leaving

northern Italy by way of Genoa has increased to 80,000 or 90,000
per annum. A very considerable proportion of this number return to

their native country in their latter years, and the successful adven-
turer usually assists his younger brethren to follow in his footsteps.

A large trade has sprung up with South America, the newest
feature of which is an exportation of Piedmontese wine.

According to the returns of 1876, the income of ^enoa was
6,343,175 francs, including octroi dues for 4,326,000 francs. The
ordinary, extraordinary, and casual expenses for 1875 were—for

municipal administration, 608,461 francs ; local police and sanitary

expenses, 1,038,418 ; administration of law, 227,376 ;
public

works, 2,312,470 ; education, 692,602; religious worship, 12,117 ;

end public charities, 648,463 francs. The debt of the city in 1876
was 36,731,457 francs.

The councU directing the local government of the city is chosen
by a body, according to the last retnms, of 41,984 electors, every

citizen paying 40 francs of taxes being entitled to vote, and every
voter being eligible as a coundllw. The bead of the council Is the

syndic or mayor, chosen by the king from the 12 members of the
giunta or administrative committee, who are themselves appointed
from the entire body of the 60 municipal councillors. Besides
possessing this municipal council, Genoa is also the seat of the
provincial council, elected in the same way, but presided over by
the prefect, or representative of the Government.

In 1848 the population of the city was 100,382 ; by 1862 it had
increased to 127,986, but a careful census undertaken by the muni-
cipality in 1871 found no more than 120,595, exclusive, however,
both of resident strangers and absent natives. The principal
causes which had tended to retard the natural growth of the popula-
tion were the cholera 9f 1866-67, and the small-pox of 1870,—the
latter having actually occasioned an excess of 1178 deaths over the
births for tlie year. To this must be added the removal of the
Government arsenal to Spezia in 1870-1, and the tendency, which
lias gradually made itself felt since the opening of the railways, to
settle in the suburban towns. The stretch of coast for miles along
the gulf is an almost continuous line of country houses and
mansions, and indeed, to quote the words of M. Keclus, the whole
i-iviera from Ventimiglia to Spezia assumes more and more the
aspect of a single town where the populous quarters alternate with
groups of villas and gardehs. Proceeding westwards we are no
sooner beyond the fortifications than we find ourselves' in the
flourishing town of Sampierdarena, that is, San Pier d'Arena, or St
Peter of the Sands. Down to the middle of last century it was
mainly inhabited by the wealthier classes, but has since become the
seat of great industrial and commercial activity. Its population,'
which in 1814 was only 5345, was upwards of 17,000 in 1877.
From Sampierdarena a stone bridge of the 16th century, memorable
as the spot when Massena signed the capitulation of Genoa, leads
across the Polcevera to Comeliano, a maiket-to^vn with 2698 in-
habitants at the census of 1871 ; and Comeliano in its turn connects
itself with Sestri Ponente, a busy place of from 9000 to 10,000
inhabitants, with a large shipbuilding trade. Towards the east
there is a similar succession of villages and towns.

Eislory.—The early importance, botli political and commercial, HiatoiJ
of Genoa is attested by the part which it played in the Second
Punic War. Its supremacy amongst the neighbouring munici-
palities and populations is not less evident from the inscription on
the bronze table still to be seen in the council-hall of the city. Its
history during the dark ages, throughout the Lombar-i and Carol-
ingian periods, is but the repetition of the general history of the
Italian communes, which succeeded in snatching from contending
princes and barons the first charters of their freedom. The patriotic
spirit and naval prowess of the Genoese, developed in their defensive
wars against the Saracens, led to the. found.ition of a popular con-
stitution, and to the rapid growth of a pow'erful marine. From the
necessity of leaguing together against the common Saracen foe,

Genoa united with Pisa in expelling the lloslems from the island
of Sardinia ; but the Sardinian territorj' thus acquired soon fur-

nished occasions of-joalousy to the conquering allies, and there
commenced between the two republics the long naval wars des-

tined t» terminate so fatally for Pisa. "With not less adroitness
than Venice, Genoa saw and secured all the advantages of the great
carrying trade which the crusades created between Western Europe
and the East. The seaports wrested at the same period from the
Sar.aceiis along the Spanish and Barb.ary coasts becfme important
Genoese colonies, whilst in the Levant, on the shores of the Black
Sea, and along the banks of the Euphrates were erected Genoese
fortresses, of which the strength some 40 years ago commanded the
admiration of the young traveller Moltke. No wonder if these

conquests generated iu the minds of the Venetians and the Pisans

fresh jealousy against Genoa, and provoked fresh wars ; but the
struggle between Genoa and Pisa was brought to a disastrous con-

clusion for the latter state by the battle of Jleloria. The commer-
cial and naval- successes of the Genoese during the Middle Ages
were the more remarkable because, unlike their rivals, the Venetians,

they were the unceasing prey ^o intestine discord—the Genoese
commons and nobles fighting. against each other, rival factions

amongst the nobles themselves striving to grasp the supreme power
in the^tate, nobles and commons alike invoking the arbitration

and rule of some foreign captain as the sole means of obtaining a
temporary truce. From these contests of rival nobles, in which th«

ndmes of Spinola and Doria stand forth with greatest prominence,

Genoa was soon drawn into the great vortex of the Guelph and

Ghibelline factions ; but its recognition of foreign authority—suc-

cessively German, Neapolitan, and Milanese—gave way to a state of

greater independence in 1339, when the government assumed a
more permanent form with the appointment of the first doge, ai._*

office held at Genoa, for life, in the person of Simon Boccanera.'

Alternate victories and defeats of the Venetians and Genoese—the

most terrible being the defeat sustained by the Venetians a^

C'hioggia in 1380—ended by establishing the great relative Inferi-i

ority of the Genoese rulers, who fell urdsr the power now of France,

now of the Visconti of Milan, until the national spirit appeared t(j

.regain its ancient vigour in 1528, \yhen Andrea Doria succ;:eded in

throwing off the French domination and restoring the old form oj
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goverDment It was at tliis very period, the close of tbe 15tli and

commencement of the 16tU century, that the genius and daring of

• Genoese mariner, Christopher Columbus, gave to Spain that new

world, which might have become the possession of his native state,

had Genoa been able to supply him witn the sKp^and seamen which

he 60 earnestly entreated her to furnish. The government as re-

stored by Andrea Doria, with certain modifications tending to impart

to it a more couscrvative character, remained unchanged until the

outbreak of the French Revolution and the creation of the Liguriau

republic. During this long period of nearly three centuries, in

which the most dramatic incident is the conspiracy of Fieschi, the

Genoese found no small compensation for their lost traffic in the

East in the vast profits which they made as the bankers of the

Spanish crown and outfitters of the Spanish armies and fleets both

in the Old World and tlie New.
The short-lived Ligurian repu1)lic was soon swallowed up in the

French empire, not, however, until Genoa had been made to experi-

ence, by the terrible privations of the siege when Massena held the

city against the Austrians (ISOO, all that was meant by a partici-

pation in the vicissitudes of the French Revolution. In 1814 Genoa

rose against the French, on the assurance given by Lord 'WiUiam

Bentinck that the allies would restore to the republic its independ-

ence. It had, however, been determined by a secret clause of the

treaty of Paris that Genoa should be incorporated with the dominions

of the king of Sardinia. The discontent created at the time by

the provision of the treaty of Paris as confirmed by the congress of

Vienna had doubtless no slight share in keeping alive in Genoa the

republican spirit which, through the iufluence of a young Genoese

citizen, Joseph ilazzini, assumed forms of permaceat menace not

only to the Sardinian monarchy but to all the established Govern-

ments of the peninsula. Even the material benefits accruing from

the union with Sardinia and the constitutional liberty accorded to

all his subjects by King Charles Albert were unable to prevent the

republican outbreak of 1850, when, after a short and sharp struggle

the city, momentarily seized by the republican party, was recovered

by General AJfonzo La Marmora. The most important of tbe later

events in the history of Genoa has been the seizure within its port

of the five Neapolitan brigands, Cipriano La Gala and his accom-

plices, who travelling with papal passports were arrested on board

the French passenger steamer, the "Aunis," by orders of the

Marquis Gualterio prefect of Genoa. Though the event threatened

at first to create a rupture between the French and Italian Govern-

ments, the diplomatic discussions which it called forth, and the

impression generally produced throughout Europe, had no slight

share in weakening the political ties which had hitherto existed

between the Papal Government and France.

AmonK the cailicr Genoese lilslorlans the most Important are Bartolorameo

Fazio and Jacopo BraMlll. both of the 15th ccntui-y, and Poolo Partenopeo, Jacopo

BonTadlo, Obci-to Foglietta, and Agostino Giiisllniano of the 16th. Paganettl

4rote the ecclesiastical history o( the city; and AccineUi and Gaggero collected

material for the ecclesiastical archaeology. The memoirs of local writers' and

artists were treated by Soprani and Ratti. Among more general works are

Cr^qulgny, Hiitoire <Ul RicoJutiojis <U Genet jmtju'en 1748; Serra, La Storia

deir antUa Ligvria e di Oenora (Turin. 1S34); Varcsi. Storia della rtftihlica di

Orniova tino al 18U (Genoa, 183D-39) ; Canale, Slana dti Gencreii (Genoa,

1844-54), Xuova istoria della repubblie'a di Oenora (Florence, 185S), and Stoma
delta rep. di Oeiiova daW anno 1528 at 1550 (Genoa, 1874); Blumenthal, Zur
Ver/attungs- und Veruallungsgesehichte Oenua't im 12 jahrhundert (Kalbe an dcr

Saale, 1872); Malllson, Sludicj from Oenoese History (London, 1875). The Lilcr

iurium reipublicx Oamensis was edited by Rlcotti in the 7th, 8th, and 9th

volumes of the Monumenta historic^ patrtcB (Turin. 1854-1857). A great variety

of Interesting matter will be found in the Atli della Saciela Ligure di Storia

patria (13 volumes, from 1801-187!'), and In the Giomale Liguslieo di Archeo-

logla, Sloria, e Belt Arti. Tho history of the nnivereity has been written by
Lorenzo Isnardi, and continued by Em. Celesia (2 vols, Genoa). Bclgrano,

Delta rita pritala dei Oenoresi, P. M. Garibaldi. Stato meteorologico per la

eitta de Oenoea (for 1870. ic), and Rocca, Pai e miture antielii di Ocnova, may
also be mentioned. A Voeahutario laseabite genoeete-itatiano compiled by P. F.

B. b published by the deaf-mate publishing department

GENOVA, LucHETTO da (1527-1585). This is tne

familiar name given to the painter Luca Cambiasi (written

also Cambioso or Cangiagio), who was born at Moneglia in

the Genoese state, son of a painter named Giovanni Cam-
biasL He took to drawing at a very early age, imitating

his father, and developed great aptitude for foreshortening.

At the age of fifteen he painted, along with his father, some
subjects from Ovid's Metamorphoses on the front of a house

in Genoa, and afterwards, in conjun(;tion with Calvi, a

ceiling showing great daring of execution, in the Palazzo

Doria. He also formed an early friendship with Giambat-
tista Castello ; both artbts painted together, with so much
limilarity of style tliat their works could hardly be told

•part ; from this friend Cambiasi learned much in the way
of perspective and architecture. Luchetto's best artistic

period lasted for twelve years after his first successes ; from
"hat time he declined in power, though not at once in re-

^utatioi', owing to the agitations and vexations brought

upon him by a passion which he conceived for his sister-in-

law. His wife having died, and the sister-in-law having

taken charge of his house and children, he endeavoured to

procure a papal dispensation for marrying her ; but in this

he was disappointed. In 1583^ he accepted an invitation

from Philip IL to continue in the Escorial a series of frescos

which had been begun by Castello, now deceased ; and it

is said that one principal reason for his closing with this

offer was that he hoped to bring tbe royal influence to bear

upon the pope, but in this again he failed. Worn out with

his disquietudes, he died in the Escorial in the second yeir

of his sojourn. Cambiasi had an ardent fancy, and was a

bold design er in a Raphaelesque mode. His extreme facility

astonished the Spanish painters ; and \t is said that Philip

IL, watching one day with pleasure the offhand zest with

which Lnchetto was painting a head of a laughing child,

was allowed the further surprise of seeing the laugh changed,

by a touch or two upon the lips, into a weeping expression.

The artist painted sometimes with a brush in eacli hand,

and with a certainty equalling or transcending that even of

Tintoret. He made a vast number of drawings, and was
also something of a sculptor, executing in this branch of

art a figure of Faith. Altogether he ranks as pnp of the

ablest artists of his. day. • In personal character, notwith-

standing his executive energy, he is reported to have been

tiipid and diffident. His son Orazio became likewise a

painter, studying under Luchetto.

The best works of Cambiasi are to be seen in Genoa. In the

church of St George—the martyrdom of that saint ; in the Palazzo

Imperiali, Terralba, a Genoese suburb—a fresco of the Rape of the

Sabines ; in S. Maria da C'arignano—a Pieti, containing his own
portrait and (according to tradition) that of. his beloved sister-in-

law. In the Escorial he executed several pictures : one is a Para-

dise on the vaulting of the church, with a multitude of figures.

For this picture he received 12,000 ducats, probably the largest sum
that had, up to that time, ever been given for a single work.

GENO\TESI, Aotonio (1712-1769), an Italian writer on

philosophy and political economy, was bom in November
171 2", at Castiglione, near Salerno. At an early age he was
destined by his father for the church and began the study

of philosophy and theology. He distinguished himself

highly by his acuteness and diligence, and after some
struggles, caused by his disinclination for an ecclesiastical

life, he took orders at Salerno in 1736. He had not been

long in this position when the archbishop of the town, re-

cognizing his rare abilities, nominated him to the chair of

rhetoric in the theological seminary. During this period

of his life Genovesi began the study of philosophy as it ex-

isted outside the limits of theology. He read with eager-

ness the works of the chief modern philosophers, and was
particularly attracted by Locke.

Apparently still dissatisfied with ecclesiastical life,

Genovesi, resigning his post at Salerno, proceeded to Rome,
undertook the study of law, and qualified as an advocate.

The details of legal practice, however, proved as distasteful

as theology, and for some years he gave himself entirely to

the study of philosophy, attending most of the distinguished

lecturers at the university of Naples. At this place, after

having obtained the appointment of extraordinary professor

of philosophy, he opened a seminary or private college for

students. His reputation as a teacher was increased by the

publication in 1743 of the first volume of hi? Elements oj

Metaphysics, and in 1745 of his Logic, Both works are

imbued with the spirit and principles of the empirical

school of philosophy, and the latter, an eminently practical

treatise, had long a recognized position as one of the best

logical text-books written from the point of view of Locke.
On account of the accusations of infidelity and heresy
naturally excited by bis discussion of metaphysical prin-

cij)les, he had some difficulty in obtaining the professor-

ship of moral philosophy, and failed to be appointed to the
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cTiair nf theology ; but this did not prevent him from

following out hia philosophical studies. He published a

continuation of his Elements of Metajyhysics; but with every

new volume he experienced fresli opposition from the par-

tisans of scholastic routine. Among these were Cardinal

Spinelli, archbishop of Naples, and an Abbd Magli, whom
Genovesi covered with ridicule in his work entitled Lettere

ad nn Amico Provhiciale. In spite of this, Genovesi ob-

tained the approbation of Pope Benedict XIV., of several

cardinals, and of most of the learned men of Italy. Of this

number was Intieri, a Florentine, who founded at his own
expense, in the university of Naples, the first Italian chair

of political economy, under three conditions—namely, that

the lectures should be in Italian, that Genovesi should be

the first professor, and that, after Lis death, no ecclesiastic

should succeed him.

Genovesi commenced his first course of lectures on the

5th of November 115^ with great success,—the novelty

and the interest of the subject, and the eloquent style and

agreeable manner of the professor, attracting a crowd of

auditors. He afterwards published his Lectures on Com-
merce, and Carey's Account of the Trade of England, trans-

lated into Italian by his brother, with notes by himself.

The Lezioni di Commercio is the first complete and system-

atic work in Italian on the science which Italians have

done much to advance. On the whole it is to be included

among works of the Mercantile school, but in treatment

of fundamental problems, such as labour and money, it is

distinguished by fairness and breadth of view. Specially

noteworthy are the sections on human wants as foundation

of economical theory, on labour as the source of wealth,

on personal services as economic factors, and on the united

•working of the great industrial functions. Gioja's more
important treatise owes much to Genovesi's lectures.

Till his death in 1769 Genovesi continued his labours ot

the university of Naples, which owes much of its celebrity

to the solidity and excellence of his teaching. It cannot

be said that Genovesi takes a high rank in philosophy, but

lie did much to introduce into Italy the new order of ideas,

and his exposition of philosophical doctrines is fair and

lucid. His work on Metaphysics, divided into the four

rubrics, Ontosophy, Cosmosophy, Theosophy, Psychosophy,

distinguished by its solid erudition, is an excellent specimen

of the precrltical or dogmatic method of handling specula-

tive problems. His merits in political economy have been

iudioited above. (For list of works see Fabroni's Lives.)

GENSERIC, or Genseeich, king ot the Vandals, and the

most formidable of the Gothic invaders of the Roman em-

pire, was the natural son of Godegiselus the founder of q

Vandal kingdom in Spain, and was born at Seville about

406. Though he was only of middle stature, and had a

lameness of one leg, such was his renown as a warrior

. that on the death of his brother Gonderic in 427 he was

chosen to succeed him on the throne. At the invitation of

Boniface, the Roman general in Africa, who wished to revolt

against Valentinian III., Genseric in 429 crossed into

Africa, and took possession of JIauretania. Soon after-

wards he besieged Boniface in Hippo Regius, and com-

pelled him after a defence of fourteen months to seek

safety by a precipitate emborkation, leaving his soldiers

and their families to the ruthless cruelty of the Vandals.

In 435 Genseric concluded a treaty with the Romans
by which he retained possession of western Numidia

and Mauretania ; but peace was not of long dura-

tion, and in October 439 he captured Carthage, which

lie made the capital" of his kingdom. Genseric was an

Arian, and cruelly persecuted the orthodox Catholics in

Africa. In 455 at the invitation of Eudocia, who wished

to be revenged on Maximus the murderer of her husband

Valentinian. he fitted out oa exnedition against Rome,

and after storming the city, gave it up during four-

teen days to be pillaged by his soldiers. Eudocia and her

daughters he carried captive to Carthage, where she was
retained in prison tQl 402. Two attempts were made by
the Romans to avenge themselves on the barbarians,^the
first by Majorian, emperor of the West, in 457, and. the

second by Leo, emperor of the East, in 468. Both
attempts, however, signally failed, and in 475 Leo's

successor Zeno concluded a truce. Genseric's dominion
ultimately included Sicily, Sardinia, Corsica, and the Bal-

earic isles ; and he even extended his conquests to Thrace,

Egypt, and Asia Minor. He died in 477. He was cruel

to blood-thirstiness, cunning, unscrupulous, and grasping

;

but he possessed great military talents, and his manner of

life was austere. Though the effect of his victories was

neutralized by the subsequent successes of Belisarius, his

name long remained the glory of the Vandal tribes.

GENTIAN, botanically Gentiana, a large and typical

genus of herbaceous plants forming the type of the natural

order Gentianacea. 'The genus comprises about 180 species,

—most of them perennial plants growing in hilly or moun-

tainous districts, chiefly in the northern hemisphere, some

of the blue-flowered species ascending to a height of 16,000

feet in the Himalaya mountains. The leaves are opposite,

entire, and smooth, and often strongly ribbed. The flowers

are furnished with a persistent calyx and corolla, which is

usually 4- or 5-parted, but occasionally 10-parted ; the

stamens are equal in number to the lobes of the coroOa.

The ovary is one-celled, with two stigmas, either separate

and roUed back or contiguous and funnel-shaped. The

fruit when ripe separates into two valves, and contains

numerous small seeds. The majority of the genus are

remarkable for the deep or brilliant blue colour of their

blossoms, comparatively few having yellow, white, or more

rarely red flowers ;. the last are almost exclusively found

in the Andes.

Only a few species occur in Britain. G. AmarcUa and G. cam-

pcstris ara small annual species growing on chalky or calcareous

hills, and bear, in autumn, somewhat tubular pale pui'ple flowers ;

the latter is most easily distinguished by having two of the lobes

of the caljT: larger than the other two, while the former has the

parts of the calyx in fives, and equal in size. Some intermediate

forms between these two species occur, although rarely, in England

;

one of these, G. germancia, Willd., has larger flowers of a more

blue tint, spreading branches, and a stouter stem. Some of these

forms flower in spring. G. Pnemnonanthe, the Calathian violet, is

a rather rare pere'nnial species, growing in moist heathy places from

Cumberland to Dorsetshire. Its average height is from 6 to 9

inches. It has linear leaves, and a bright blue corolla 1^ inches

long, marked externally with five greenish bands, is without hairs

in its throat, and is found in perfection about the end of Augvst.

It is the handsomest of the British species ; two varieties of it are

known in cultivation, one with spotted and the other with white

flowers. G. rerna and G. nivalis are small species with brilliant

blue flowers and small leaves. The former is a rare and local

perennial, occurring, however, in Teestlale and the county of Clare

in Ireland intolerable abundance. It has a tufted habit of growth,

and each stem bears only one flower. It is sometimes cultivated as

an edging for flower borders. G. nivalis in Britain occurs only on

a few of the loftiest Scotch mountiiins. It differs from the last in

being an annual, and having a more isolated habit of growth, and

in the stem bearing several flowers. On the Swiss mountains these

beautiful little plants are very abundant ; and the splendid blue

colour of masses of gentian in flower is a sight which, when once

seen can never be- forgotten. For ornamental purposes several

species are oiltivated. The great difficulty of growing them suc-

cessfully renders them, however, less common than would other^vise

be the case ; although very hardy when once established, they are

very impatient of removal, and rarely flower well until the third

year after planting. Of the ornamental species found in British

gardens some of the prettiest are G. acaulis, G. vcrna, G.pyrenaica,

G. havarica, G. sepUmfida, and G. gclida. Perhaps the handsomest

aiid most easilygrown is the first named, often called Gcntianclla,

which produces its large intensely blue flowers early in the spring. .

All the species of the genus are remarkable for possessing

an fntense but pure bitter taste and tonic properties.

About forty species are used in medicine in diflfcrent parts
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of the world. The name of felwort given to G. Amarella,

but occasionally applied to the whole genus, is stated by

Dr Prior to be given in allusion to tliese properties—/eZ

meanin" gall, and loort a plant. In the same way the

Chinese call the G. asdepiaderi, and the Japanese the G.

Buergcri, " dragon's gall plants," in common with several

other very bitter plants whose roots they use in medicine.

G. campeslris is sometimes in Sweden and other northern

countries a substitue for hops.

By far the most important of the species used in medicine

is the G. lutea, a large handsome plant 3 or 4 feet high,

growing in open grassy places on the Alps, Apennines, and

Pyrenees, as well as on some of the mountainous ranges of

France and Germany, extending as far east as Bosnia and

the "Danubian principalities. It has large oval strongly-

ribbed leaves and dense whorls of conspicuous yellow flowers.

Its use in medicine is of very ancient date. Pliny and

Dioscorides mention that the plant was noticed by Gentius,

a king of the Ill)Tians, living 180-167 B.C., from whom the

name Geiitiana is supposed to be derived. During the

Middle Ages it was much employed in the cure of disease,

and as an ingredient in counter-poisons. In 1552 Tragus

mentions the use of the root as a means of dilating

wounds.

The root, which is the part used in medicine, is tough

and flexible, scarcely branched, and of a brownish colour

and spongy texture. It has a pure bitter taste and faint

distinctive odour. On account of its porous nature it has

been used in.modern surgery, as in the time of Tragus, as a

substitute for sponge tents. The root has been several

times analysed with varying results, but Kromayer in 1862

first obtained the bitter principle in a state of purity. This

substance, to which the bitterness of the root is due, he

called fjcntiopicrin (CogHjuOjo). It is a neutral glucoside,

crystallizing in colourless needles, and is contained in the

fresh root in the proportion of about j\jthper cent., but has

not been obtained in a crystalline state from the dried root.

It is soluble in water and spirit of wine, but it does not

dissolve in ether. It is easily decomposed, dilute mineral

acids splitting it up into glucose and (/eiUiogenin, the latter

being an amorphous yellowish-brown neutral substance. It

is not precipitated by tannin or subacetate of lead. A
solution of caustic potash or soda forms with gentiopicrin a

yellow solution, and the tincture of the root to which either

of these alkalies has been added loses its bitterness in a few
days. Gentian root also contains geniiaiiic acid {Ci^U^fi,^,
which is inert and tasteless. It forms pale yellow silky

crystals, very slightly soluble in water or ether, but soluble

in hot strong alcohol and in aqueous alkaline solutions.

This substance, which is also called gentianin, gentisin,

and gentisic acid, has been shown by Ville to partake of the

nature of tannin, giving the reactions of that substance

with ferric chloride, gelatin, and albumen. On this account

he proposes to change the name to gentiano-tannic acid.

Tlie root also contains 13 to 15 per cent, of an uncrystal-

lizable sugar, of which fact advantage has long been taken
in Switzerland and Bavaria, for the production of a bitter

cordial spirit called Enzianhanntiuein. The use of this

spirit, especially in Switzerland, has sometimes been followed

by poisonous symptoms, which have been doubtfully attri-

buted to inherent narcotic properties possessed by some
species of gentian, the roots of which may have been indis-

criminately collected with it ; but it is quite possible that
it may bo due to the contamination of the root with that of
Veratrum alburn, a. poisonous plant growing at the same
altitude, and having leaves extremely similar in appearance
and size to those of G. lutea. Gentian is considered by
therapeutists to be one of the most efficient of the simple
bitter tonics, that is, of that cla&s of substances which act
upou the stomach so as to luvigorate'digeslion and thereby

increase tue general nutrition, without exerting any direct

influence upon any other portion of the body than the

alimentary canal. It is used in dyspepsia, chlorosis, ansmia,

and ^-arious other diseases, in which the tone of the stomach

and alimentary canal is deficient, and is sometimes added

to purgative medicines to increase and improve their

action. In veterinary medicine it is also used as a tonic,

and enters into a weU-"known compound called dia2)en(e

as a chief ingredient.

See Sowerby, English Botany, 3d edit., vol. vi. p. 7i-81 ; Hems-
lev, Handbook of llardy Trees, Shrubs, and Herbaceous Plants, p.

303; Journal of Botany, 1864, p. 65 ; 1872, ].. 166 ; 1878, p. 265;

Pharmacorjraphiv,, p. 389; Pharmaceutical Journal (1), vol. xii.

p. 371; (3) vol. iii. p. 42; (3) vol. vi. p. 90; (3) vol. viii. p. 182;

Wood and Bache, United States Dispensatory, 14th edit., p. 438;

Porter Smith, Chinese Materia Mediea, p. 102. (E. M. H.)

GENTILESCHI, Artemisia and Oeazio de', painters.

Oeazio (1565-1646) is generally named Orazio Lomi de'

Gentileschi ; it appears that De' Gentik-schi was his correct

surname, Lomi being the surname which his mother had

borne during her first marriage. He was born at Pisa,

and studied under his half-brother Aurelio Lomi, whom in

course of time he surpassed. He afterwards went to Rome,

and was associated with the landscape-painter Agostino

Tasi, executing the figures for the landscape backgrounds

of this artist in the Palazzo Eospigliosi, and it is said in tho

great hall of the Quirinal Palace, although by some autho: 1-

ties the figures in the last-named buildmg are ascribed to

Laufranclii. His best works are Saints Cecilia and Valerian,

in the Palazzo Borghese, Rome; David after the death of

Goliath, in the Palazzo Doria, Genoa ; and some works in

the royal palace, Turin, noticeable for vivid and uncommon
colouring. At an advanced age Gentileschi went to

England at the invitation of Charles I., and he was em-

ployed in the palace at Greenwich. Vandyck included

him in his portraits of a hundred illustrious men. His

works generally are strong in shadow and positive in colour.

He died in England in 1646. Artemisia (1590-1642),
Orazio's daughter, studied first under Guido, acquired

much renown for portrait-painting, and considerably excelled

her father's fame. She was a beautiful and elegant woman

;

her likeness, limned by her own hand, is to be seen in

Hampton Court. Her most celebrated composition is Judith

and Holofernes, in tne Pitti palace ; certainly a work of

singular energy, and giving ample proof of executive faculty,

but repulsive and unwomanly in its physical horror. She
accompanied her father to England, but did not remain
there long; the best picture which she produced for Charles
I. was David with the head of Goliath. Artemisia refused

an offer of marriage from Agostino Tasi, and bestowed her
hand on Pier Antonio Schiattesi, continuing however to use

her own surname. She settled in Naples, whither she re-

turned after her English sojourn ; she lived there in no
little splendour, and there she died in 1642. She had a
daughter and perhaps other children.

GENTILI, Alberico (1552-1608), may fairly be called

the founder of the science of international law. He was
the second son of Matteo Gentili, a physician of noble family
and scientific eminence, and was born 14th January 1552
at Sanginesio, a small town of the march of Ancona which
looks down from the slopes of the Apennines upon the dis-

tant Adriatic. After taking the degree of doctor of law at

the university of Perugia, and holding a judicial oflSce

at Ascoli, he returned to his native city, and was entrusted
with the task of recasting its statutes, but, sharing the
Protestant opinions of his father, shared also his flight to

Carniola, where Matteo was appointed physician to the
duchy. The Inquisition condemned the fugitives as con-
tumacious, and they soon received orders to quit the
dominions of Austria. Alberico set out for England,
travelling bv way of Tiibingen and Heidelberg, and every-
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where meeting with the reception to which his already high
reputation entitled him. He arrived at Oxford in t!ie

autumn of 1580, with a commendatory letter from the earl

of Leicester, at that time chancellor of the university, and
was shortly afterwards qualified to teach by being admitted
to the same degree which he had taken at Perugia. His
lectures on Roman law soon became famous, and the dia-

logues, disputations, and commentaries, which he published
henceforth in rapid succession, established his position as
an accomplished civilian, of the older and severer type, and
secured his appointment in 1587 to the regius professorship
of civil law. It was, however, rather by an application of

the old learning to the new questions suggested by the
modern relations of states that his labours have produced
their most lasting result. la 1584 ho was consulted by
Government as to the proper course to be pursued with
Mendoza, the Spanish ambassador, who had been detected
in plotting against Elizabeth. He chose the topic to which
his attention had thus been directed as a subject for a dis-

putation when Leicester and Sir Philip Sidney visited the
echools at Oxford in the same year ; and this was six

months later expanded into a book, the De legatlonibus libri

Ires. In 1588 Alberico selected the law of War as the
subject of the law disputations at the annual " Act " which
took place in July; and in the autumn published in London
the Be Jure Belli commeniatio prima. A second and a
third Commeniatio followed, and the whole matter, with
large additions and improvements, appeared at Hanau, in

1598, as the De Jure Belli libri Ires. It was doubtless in

consequence of tlie reputation gained by these works that

Gentili became henceforth more and more engaged in

forensic practice, and resided chiefly in London, leaving his

Oxford work to be partly discharged by a deputy. In 1 600
he was admitted to be a member of Gray's Inn, and in 1605
was appointed standing counsel to the king of Spain. He
died I'Jfch June 1008, and was buried, by the side of Dr
Matteo Gentili, who had followed his £on to England, in

the churchyard of St Helen's, Bishopsgate. By his wife,

Hester de Peigni, he left two sons and a daughter. His
notes of the cases in which he was engaged for the Spaniards

were posthumously published in 1613 at Hanau, as IIis-

panicce advocationis libri duo. This was in accordance with

his last wishes ; but his direction that the remainder of his

MSS. should be burnt was not complied with, since fifteen

volumes of them found their way, at the beginning of this

century, from Amsterdam to the Bodleian library.

The true history of Gentili and of his principal writings

has only been ascertained quite recently, in consequence of

a revived appreciation of the services which he rendered to

international law. The movement to do him honour,

which originated four or five years sinoe, has in spreading

through Europe encountered two curious cross-currents

of opinion,—one the ultra-Catholic, which three centuries

ago ordered his name to be erased from aU public docu-

ments and placed his works in the Index; another the

narrowly-Dutcb, which is, it seems, needlessly careful of

the supremacy of Grotius, Preceding writers had dealt

with various international questions, but they dealt with

them singly, and with a servile submission to the deci-

sions of the church. It was left to Gentili to grasp as a

whole the relations of states one to another, to distinguish

international questions from questions with whioh they are

mere or less intimately connected, and to attempt their

solution by principles entirely independent of the authority

of Rome. He uses, without yielding to them implicit

deference, the reasonings of the civil and even the canon

law, but he proclaims as his real guide the Jus Naturae,

the highest common sense of mankind, by which historical

precedents are to be criticized, and, if necessary, set

aside

His faults are not few. His style is prolix, obscure, and
to the modern reader pedantic enough ; but a comparisou
of his greatest work with what had been written upon tho
same subject by, for instance, Belli, or Soto, or even Ayala,
will show that he greatly improved upon his predecessors,
not only by the fulness with which he has worked out
points of detail, but also by clearly separating the law of
war from martial law, and by placing the subject once for

all upon a non-theological basis. If, on the other hand,
the same work be compared with De Jure Belli et Pads of

Grotius, it is at once evident that the later writer is in-

debted to the earlier, not only for a large portion of his

illustrative erudition, but also for all that is commendable
in the method and arrangement of the treatise.

The fonowin>{ is probably a complete list of the writings of
Gentili, with the places and dates of their first publication :

—

De
Juris intcrprdibus dialogi sex, Lond., 1582 ; Ledionuvi ct cpist.

quce ad jus civile pertinent libri tres, Lond., 1583-4 : Dc divers,
temp, appellnlionibus, Hanau, 1584 ; De Lcgationibus libri tres,

Lond., 1585; Legal, comitiorum Oxon. actio, Lond., 1585-6; De
nasccndi tempore disputatio, Witteb., 1586; Disputalionum decas
prima, Lond., 1587; Conditionum liber singularis, Lond., 1587;
£>e Jure Belli comm. prima, Lond., 1588 ; secunda, ib., 1588-9

;

leriia, 1589 ; De injustitia bellica Romanorum, O-ton., 1590 : Do
Arviis Romanis, &c., Hanau, 1599; De hidis scenicis epist. duw,
Middleburg, 1599; De actoribus et de abusa mcndacii, Hanau, 1599

;

Lectioncs Virgiliance, Hanau, 1600 ; De nuptiis libri septem, 1601

;

Ad 1 Maccab, et de linguarum mistura, Lond., 1604 ; In tit. si quis
prineipi, ct ad leg. Jul, maiest., Hanau, 1604 ; In tit. de Male/, ct

Math., et de Prof, el Med., Hanau, 1604; De latin, vet. Bibl,
Hanau, 1604; De libra Pyano, Oxon., 1604; Laiides Acad. Perus.
et O.xon., Hanau, 1605 ; De unione Anglice et Scotice, Lond., 1605 ;

Disputationea Ires, de librisjur. can., dc librisjur. civ,, de lalinitate

ret. vers., Hanau, 1605; Regales dispvt. tres, depot, regis absoluta,

de unione regnorum, de vi cifium, Lond., 1605; Eispanicce ad-

vocalicmis libri duo, Hanau, 161? ; In lit. de verb, signif., Hanau,
1614 ; De legatis in test., Amsterd., 1661. An edition of the Opera
Omnia, commenued at Naples in 1770, was cut short by the death
of the publisher, Gravier, after the second volume. Of his numerous
unpublished writings, Gentili complained that for.r volumes were
lost "pessimo pontificiorum facinore," meaning probably that they
were left behind in his flight to Carniola.

Autliorities.—Several tracts by the Abate Benigni in Colucci,

Antichitd, Pieene, 1790 ; a Dissertation by W. Reiger annexed to the

Program of the Groningen Oymnasium for 1867; an Inaugural
Lecture delivered in 1874 by T. E. Holland, and the preface

to a new edition of the Jus Belli, 1877, by the same ; works by
Vald.irnini and Foglietti, 1875 ; Speranza and De Giorgi, 1876

;

Fiorini (a translation of the Jus Belli, with essay), 1877; A. SaiTi,

1878. See also E. Comba, in the Rivista Christiana. 1876-7 ; anj
Sir T. Twiss, in the Zaig Review, 1878. (T. E. H.)

GENTILLY, a town of France, in the department of the

Seine, is situated on the Bi^vre, a short distance south of the

fortifications of Paris. Its manufactures include, biscuits,

soap, vinegar, mustard, wax candles, buttons, leather, ancf

pottery wares. It possesses a church of the 1 3th century,

a lunatic asylum, a convent, a monastery, and several

charitable institutions. The population in 1876 wa^

10,378.

GENTZ, Feiedricu von (1764-1832), born at Breslau,

May 2, 1764, aptly and accurately described by his dis-.

tingutshed friend Varnhagen von Ense as a writer-states-

man (Schriftsteller Staatsmanp). He was more than ^
publicist or political writer. His position was peculiar,

and his career without a pareltel. It is believed that no

other instance can be adduced of a man exercising the same

amount of influence in the conduct of public affairs, without

rank or fortune, without high office, without being a

member of a popular or legislative assembly, without in fact

any ostenible means or instrumentality besides his pen.

Born in the middle class in an aristocratic country, he lived

on a footing of social equality with princes and ministers,

the trusted partaker of their counsels and the chosen

exponent of their policy.

His fatherheldan employment in thePrussian civil service;

his mother was an Ancillon distantly related to the states^i

man of that name On his father's promotion to the minfi
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directorsbip at Berliu and consequent removal to the capital,

he was sent to a gymnasium there, and in due course pom-

pleted his education at the university of Frankfort-on-the-

Oder. He is said to have shown neither liking nor aptitude

for intellectual purs\iits till after his attendance on the

lectures of Kant at Konigsberg, iu his twentieth or twenty-

first yeir, when, suddenly lighted up as by inspiration,

he set to work in right earnest, mastered the Greek and

Latin languages, acquired aa perfect a knowledge of French

as could well be attained by one who was not a Frenchmiin,

and a sufRciont familiarity with English to enable him

to translate from it with clearness and fluency. He also

managed to gain au intimate acquaintance with English

jommerce and finance, which he afterwards turned to good

iccount. The extent of his acquirements was rendered

more remarkable by his confirmed habits of dissipation; for

from the commencement to the conclusion of his career he

was remarkable for the manner in which, in the midst of the

gravest occupations, he indulged his fondness for female

society and a ruinous passion for play. In 1786 he was

appointed private secretary to the royal general directory,

and was soon afterwards promoted to the rank of Kriegsrath

(war-councillor). Like_ Mackintosh, he was fascinated by

the French Revolatioa 'at its dawn, aud, like Mackintosh,

wa.<! converted to a sounder estimate of its then pending

results by Burke. He b^ke ground in literature in 1794,

by a translation of the celebrated Essay on the French

Revolution, followed in 1794 and 1795 by translations from

Mallet du Pan and Mounier, In 1795 he founded and

edited a monthly journal which soon came to an nntiinely

end. In November 1797 he published a pamphlet under

the title of a Sendscreiben or Missive addressed to Frederick

William III. of Prussia on his accession, pointing out the

duties of the now sovereign and especially recommending

the complete freedom of the press. In the course of the

next three years he contributed to the Historisches Journal

t serie" of rrtiolas " On the Origin and Character of the

War against tlio French Revolution," with express reference

to Great Britiin. ' These led to his visiting England, where

he formed intimate relations with Jlackintosh, Lord Gren-

ville, Pitt, and other eminent men, which proved lasting,

flattering, and remunerative. The first entries in his pub-

lished diary, beginning April 14, 1800, and continued (with

breaks) to the and of 1828, run thus:

—

•• Ou tlie 14th of April, au agreeable surprise. The Jew elder,

Hirsch, brought me 50 thalers for drawing up I know not what

representation (Vorstellung). il/ay 28.—Received through Baron

Kriidencr a wat<'h ebt with (small) brilliants, a present from the

emperor of Russia. June 1.—Recprved through Garlicke a letter

ftom Lord Grenville. together with a 'donation of xoOO, the first of

its kind."

The last catry for this year, 1800, is :—" At the end of the year

great pecuniary embarrassment. Received £100 from Garlicke and

negotiated with Carysfort;"

The diary for 1801 begins :— " i^c^nwrn/.—Very remarkable that

on the one side Lord Carysfort charged me with the translation into

French of the English -Notes against Prussia, and shortly after-

wards Count Haugwitz with the translation into Germai) of the

Prussian Notes against England"."

Frequently recurring entries of this kind illustrate his

position through life. He was to all intents and purposes

a mercenary of the pen, but he was so openly and avowedly,

and he was never so much as suspected by those who knew

him best of writing contrary to his own convictions at the

time. This is why he never, lost the esteem or confidence

of his employers;—of Prince MetternicE, for example, who,

when ho was officially attached to the Austrian Government,-

was kept regularly informed of the sources from which the

greiter part of his income was derived. Embarrassments

of all sorts, ties and temptations from which ho was irre-

gistihly impelled to tear himself, led to his change of country

;

and an entry for May 1802 runs :
—" On the 15tli I take

leave' of my wife, and at three in the morning of the 2Uth

I leave. Berlin with Adam Miiller, never to see it again.'

It does not appear- that he ever saw his wife again either

;

and bis intimacies with other women, mostly of the highest

rank, are puzzling from their multiplicity. He professea

himself unable to explain the precise history of his settle-

ment in Vienna. All he remembers i3 that he was received

with signs of jealousy and distrust, and that the emperor,

to whom he was presented by Count Colloredo, showed no

desire to aecure his services. Many years were to elapse

before the formation of the connexion with Mettemich,

the most .prominent feature and crowning point of his

career.

Before entering into any kind of engagements with the

Austrian Government he applied to the king of Prussia for

a formal discharge, which was granted with an assurance

that his Majesty, " in reference to his merits as a writer,

coincided in the general approbation which he had so

honourably acquired." A decisive proof of the confidence

placed in him was his being invited by Count Haugwitz to

the Priissian headquarters shortly before the battle of Jcaa,

and commissioned to draw up the Prussian manifesto and

the king's letter to Napoleon. It was in noticing this letter

that Napoleon spoke of the known and avowed writer as

"a wretched scribe named Gentz, one of those men without

honour who sell themselves for money." In the course'of

1806, he published War between Spain and England, and

Fragments upon the Balance of Power in Europe, on receiv-

ing which (at Bombay) Mackintosh wrote :
—" I assent to all

you say, sympathize with all you feel, and admire equallj

your rc-ason and your eloquence throughout your masterly

fragment," The bond of union between him and Metter-

uich was formed in 1840. This was one reason, joined to

his general reputation, for his being named first secretary

to the congress of Vienna in 1814, where, besides hia regular

duties, he seems to have made himself useful to several of

the plenipotentiaries, as he notes in his. diary that he re-

ceived 22,000 florins in the name of Louis XVIII. from

Talleyrand, and £600 from Lord Castlereagh, accompanied

by "les plus folks promesses." He acted in the same

capacity at the congress or conference of Paris in 1815, of

Aix in 1818, Karlsbad and Vienna in 1819, Troppau and

Laybach in 1820 and 1821, and Verona' in 1822. The
following entry in his diary for December 14, 1819, has ex-

posed him to much obloquy as the interested advocate of

reactionary doctrines :
—"About eleven, at Prince Metter-

nich's : attended the last and most important sitting of the

commission to settle the 13th article of the Bundes-Akt, and

had my share in one of the greatest and worthiest results of

the transactions 'of our time. A day more important than^

that of Leipsic." The 13th article provides that in all states

of the Bund the constitutional government shall be by estates

instead~of by a rep'resentative body in a single chamber :
" in

alien Bundestaaten wird eine landstandische Verfassung

Btattfinden." Remembering whatensued in France.from the

absorption of the otlier estates in the Tiers Etat, .it would
have been strange if Gentz had not supported this 13th

article. He was far from a consistent politician, but he was
always a sound Conservative at heart ; and his reputation

rests on his foreign policy, especially on the courage, elo-

quence, and efficiency with which he. made head against tTie

Napoleonic system till it was struck down.
The most remarkable phase of Gentz's declining years

was his passion, in his sixty-seventh year, for FaiSny

Elssler, the celebrated danseuse, which .forms the subject of

some very remarkable letters to his attached friend Rahel

(the wife of Vamhagen von Ense)in. 1830 and 1831. He
died June 9, 1832. There is no complete -edition of his

works. The late Baron von Prokesch waa engaged ill pre-

paring one when the Austrian Gfovernrnfenl interfered, and

i the design was perforce abandoned (a..h.)
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GEODESY
GEODESY (yv, the earth, iat<a, to divide) is the science

of surveying extended to large tracts of country,

having ill view not only the production of a system of maps

of very great accuracy, but the determination of the curva-

ture of the surface of the earth, and eventually of the figure

and dimensions of the -earth. This last, indeed, may be

the sole object in view, as was the case in the operations

conducted in Peru and in Lapland by the celebrated French

astronomers Bouguer, La Condamiue, Maupertuis, Clairaut,

and others; and the measurement of the meridian arc of

France by Mechain and Delambre had for its end the

determination of the true length of the " metre " which

was to be the legal standard of length of France.

The basis of every extensive survey is an accurate tri-

angulation, and the operations of geodesy consist in—the

measurement, by theodolites, of the angles of the triangles

;

the measurement of one or more sides of these triangles on

the ground ; the determination by astronomical observations

of the azimuth of the whole network of triangles ; the de-

termination of the actual position of the same on the sur-

face of the earth by observations, first for latitude at some

of /the stations, and secondly for longitude.

To determine by actual measurement on the ground the

length of a side of one of the triangles, wherefrom to infer

the lengths of all the other sides in the triangulation, is not

tlio least difficult operation of a trigonometrical survey.

When the problem is stated thus—To determine the num-
ber orf times that a certain standard or unit of length is

contained between two finely marked points on the surface

of the earth at a distance of some miles asunder, so that

the error of the result may be pronounced to lie between

certain very narrow limits,—then the question demands very

serious consideration. ' The representation of the unit of

length by means of the distance between two fine lines on

the surface of a bar of metal at a certain temperature is

never itself free from uncertainty and probable error, owing

tp the difficulty of knowing at any moment the precise

temperature of the bar ; and the transference of this unit,

or a multiple of it, to a measuring bar, will be affected not

only with errors of observation, but with errors arising from

uncertainty of temperature of both bars. If the measuring

bar bo not self-compensating for temperature, its expansion

must be determined by very careful experiments. The
tliermometers required for this purpose must be very care-

fully studied, and their errors of division and index error

determined.

The base apparatus of Bessel and that of Colby have been
described in Figure of the Earth (vol. vii. p. 598). The
average probable error of a single measurement of a base

line by the Colby apparatus is, according to the very elab-

orate investigations of Colonel Walker, C.B., R.E., the Sur-

veyor-General of India, ± 1 -Sfi (/j. meaning "one millionth").

W. Struve gives ± 0'8/x as the probable error of a base

line measured with his apparatus, being the mean of the

probable errors of seven bases measured by him in Russia
;

but this estimate is probably too small. Struve's appa-
ratus is simple : th^re are four wrought iron bars, each two
toises (rather more than 13 feet) long; one end of

each bar is terminated in a small steel cylinder presenting
a slightly convex surface for contact, the other end carries

a contact lever rigidly connected with the bar. The shorter
arm of the lever terminates below in a polished hemisphere,
the upper and longer arm traversing a vertical divided arc.

In measuring, the plane end of one bar is brought into

contact with the short arm of the contact lever (pushed
forward by a weak spring) of the next bar. Each bor has

two thermometers, and a level for determining the inclina-

tion of the bar in measuring. The manner of transferring

the end of a bar to the ground is simply this : under the

end of the bar a stake is driven very firmly into the

ground, carrying on its upper surface a disk, capable of

movement in the direction of the measured line by means
of slo-v-motion screws. A fine mark on this disk is

brought vertically under the end of the bar by means of a

theodolite which is planted at a distance of 25 feet from

the stake in a direction perpendicular to the base. Struve

investigates for each base the probable errors of the

measurement arising from each of these seven causes:

—

alignment, inclination, comparisons with standards, read-

ings of index, personal errors, uncertainties of temperature,

and the probable errors of adopted rates of expansion.

The apparatus used in the United States Coast Survey

consists of two measuring bars, each 6 metres in length,

supported on two massive tripod stands placed at one

quarter length from each end, and provided, as in Colby's

apparatus, with the necessary mechanism for longitudinal,

transverse, and vertic;il adjustment. Each measuring rod

is a compensating combination of an iron and a brass bar,

supported parallel to one another and firmly connected at

one end, the medium of connexion between the free ends

being a lever of compensation so adjusted as to indicate a

constant length independent of temperature or changes of

temperature. The bars are protected from external influ-

ences by double tubes of tinned sheet iron, within which

they are movable on rollers by a screw movement which

allows of contacts being made vrithin ^„im) of ah inch.

The abutting piece acts upon the contact lever which is

attached to the fixed end of the compound bar, and carries

a very sensitive level, the horizontal position of which de-

fines the length of the bar. It is impossible here to give

a full description of this complicated apparatus, and we
must refer for details to the account given in full in the

United States Coast Survey Report for 1854. This appa-

ratus is doubtless a very perfect one, and the manipulation

of it must offer great facilities, for it appears to be possible,

under favourable circumstances,- to measure a mile in one

day, 106 mile having been measured on one occasion in

eight and a half hours. In order to test to the utmost the

apparatus, the base at Atlanta, Georgia, was measured

twice in winter and once in summer 1872-73, at tempera-

tures 51°, 45°, 90° F. ; the difference of the first and second

measurements was -t-0'30 in., of the second and third

+ 0'34 in.,—the actual length and computed probable error

expressed in metres being 9338"4763± 0"01G6. It is to

be noted that in the account of a base recently measured in

the United States Lake Survey, some doubt is expressed as

to the perfection of the particular apparatus of this de-

scription there used, on account of a liability to permanent

changes of length.

The last base line measured in India with Colby's com-

pensation apparatus had a iengtii of 8912 feet only, and in

consequence of some doubts which had arisen as to the

accuracy of this compensation apparatus, the measurement

was repeated four times, the operations being conducted in'

such a manner as to indicate as far as possible the actual

magnitudes of the probable errors to which such measures

are liable. The direction of the line (which is at Cape
Comorin) is north and south, and in two of the measure-

ments the brass component was to the west, in the other

two it was to the east. The differences between the indi

vidual measurements and the mean of the four are

-I- 0017, - -0049, - •0015, + 0045 in feet. Themeasure-
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ments occupied from seven to ten days each,—the average

rate of such work in India being about a mile in five daj's.

The method of ^^. Porro, adopted in Spain, and by the

French in Algiers, is essentially different from those

just described. The measuring rod, for there is only

one, is a thermcftfletric combination of two bat's, one of

plitinura and one of brass, in length 4 metres, furnished

with three levels and four thermometers. Suppose A,

B, C three micrometer microscopes very firmly sup-

ported at intervals of 4 metres with their axes vertical,

and aligned in the plane of the base line by means of a

transit instrument, their micrometer screws being in the

line of measurement. The measuring bar is brought

under say A and B, and those micrometers read ; the bar

is then shifted and brought under B and O. By repetition

of this process, the reading of a micrometer indicating the

end of each position of the bar, the measurement is made.

The probable error of the central base of Madridejos, which

h.is a length of 14664500 metres, is estimated at ± O'll/j..

This is the longest base line in Spain ; there are seven

others, six of which are under 2500 metres in length ; of

these one is m Majorca, another in Mborca, and a third in

Iviqa. The last base just measured in the province of Bar-

celona has a length of 2483'5381 metres according to the

first measurement, and 24835383 according to the second.

The total numbe? of base lines measured in Europe up
to the present time is about eighty, fifteen of which do not

exceed in length 2500 metres, or about a mile and a half,

and two—one in France, the other in Bavaria—exceed

1 9,000 metres. The question has been frequently discussed

whether or not the advantage of a long base is sufficiently

great to warrant the expenditure of time that it requires,

or whether as much precision is not obtainable in the end

by careful triangulation from a short base. But the answer

cannot be given generally ; it must depend on tKe circum-

stances of each particular case.

It is necessary that the altitude above the level of the

sea of every part of a base line be ascertained by spirit

levelling, in order that the measured length may be reduced

to what it would have been had the measurement been

made on the surface of the sea, produced in imagination.

Thus if I be the length of a measuring bar, h its height

at any given position in the measurement, r the radius of

tlie earth, then the length radially projected on to the level

of the sea is / - - /. In the Salisbury Plain base line the

reduction to the level of the sea is - 0-6294 feet.

In working away from a base line ab, stations c, d, e,f
are carefully selected so as to obtain from well-shaped tri-

angles gradually increasing sides.

Before, however, finally leaving

the base line it is usual to verify it

by triangulation thus : during the

measurement two or more points,

as p, q (fig. 1), are marked in the

base in positions such that the

lengths of the difiFerent segments
of the line are known; then,

taking suitable external stations,

as h, k, the angles of the triangles

'

l>hp, phq, kqk, kqa are measured.
From these angles can be com-
puted the ratios of the seg-

ments, which must agree, if all

operations are correctly peiv

formed, with the ratios resulting

from the measures. Leaving the
bise line, the sides increase up
1 1 ten, thirty, or fifty miles, occasionally, but seldom, reach-

ing a hundred miles. The triangulation points may either

r.g. 1.

be natural objects presenting themselves in suitable posi^

tions, such as church towers ; or. they may be objects

specially constructed in stone. or wood on mountain tops

or other prominent ground. In every case it is necessary

that the precise centre of the station be marked by some
permanent mark. In India no expense is spared in making
permanent the principal trigonometrical stations—costly

towers in masonry being erected. It is essential that every

trigonometrical station shall present a fine object for ob-

servation from surrounding stations.

HoTizontal Angles.

In placing the theodolite over a station to be observed

from, the first point to be attended to is that it shall rest

upon a perfectly solid foundation. The method of obtain-

ing this desideratum must depend entirely on the nature of

the ground ; the instrument must if possible be supported

on rock, or if that be impossible a solid foundation must
be obtained by digging. When the theodolite is required

to be raised above the surface of the ground in order to

command particular points, it is necessary to build two scaf-

folds,—the outer one to carry the observatory, the inner one

to carry the instrument,—and these two edifices must have
no point of contact Many cases of high scaffolding have
occurred on the English Ordnance Survey, as for instance

at Thaxted Church, where the tower, 80 feet high, is sur-

mounted by a spire of 90 feet. The scafl'old for the ob-

servatory was carried from the base to the top of the spire

;

that for the instrument was raised from a point of the spire

140 feet above the ground, haviugits bearing upon timbers
passing through the spire at that height. Thus the instru-

ment; at a height of 178 feet above the ground, was
insulated, and not affected by the action of the wind on the
observatory.

At every station it is necessary to examine and correct

the adjustments of the theodolite, which are these :—the line

of collimation of the telescope must be perpendicular to its

axis of rotation ; this axis perpendicular to the vertical

axis of the instrument ; and the latter perpendicular to the
plane of the horizon. The micrometer microscopes must
also measure correct quantities on the divided circle or
circles. The ii;ethod of observing is this. • Let A, B, C . . .

.

be the stations to be observed taken in order of azimuth ;
the telescope is first directed to A and the cross-hairs of the
telescope made to bisect the object presented by A, then
the microscopes or verniers of the horizontal circle (also of
the vertical circle if necessary) are read and recorded. The
telescope is then turned to B, which is observed in the same
manner; then C and the other stations. Coming round by
continuous motion to A, it is again observed, and the agree-
ment of this second reading with the first is some test of
the stability of the instrument. In taking this round of
angles—or " arc," as it is called on the Ordnance Survey

—

it is desirable that the interval of time between the first

and second observations of A should be as small as maybe
consistent with due care. Before taking the next arc the
horizontal circle is moved through 20° or 30°; thus a dif

ferent set of divisions of the circle is u.sed in each arc, which
tends to eliminate the errors of division.

It is very desirable that all arcs at a station should
contain one point in common, to which all angular measure-
ments are thus referred,—the observations on each arc com-
mencing and ending with this point, which is on the Ord-
nance Survey called the " referring object." It is usual for
this purpose to select, from among the points which have
to be observed, that one which affords the best object for
precise observation. For mountain tops a .

" referring ob-
ject " is constructed of two rectangular plates of metal in
the same vertical plane, their edges parallel and placed at.

such a distance apart that the light of the sky seen through
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appeara as a vertical line about 10" in widtL The best
distauce for this object is from one to two miles.

It is clear that no correctioa is required to the angles
measured by a theodolite on account of its height above
tlie sea-level ; for its axis of rotation coincides with the
normal to the surface of the earth, and the angles measured
bitween distant points are those contained between the
vertical planes passing through the axis of the instrument
and those points.

Tlie theodolites used in geodesy vary in pattern and in

size—the horizontal circles ranging from 10 inches to 36
inches in diameter. In Ramsden's 3G-inch theodolite the

telescope has a focal length of 36 inches and an aperture

of 2'5 inches, the ordinarily used magnifying power being

5 t ; this last, however, can of course be changed at the

requirements of the observer or of the weather. The pro-

bable error of a single observation of a fine object with this

tiieodolite is about 0"*2.

Fig. 2 represents an altazimuth theodolite of an im-

proved pattern now used on the Ordnance Survey. The

Fio. 2.—Altazimuth 'Cheodolite.

horizontal circle of 14 inches diameter is read by three

micrometer microscopes ; the vertical circle has a diameter

of 12 inches, and is read by two microscopes.

In the Great Trigonometrical Survey of India the theo-

dolites used in the more important parts of the work have
b&en of 2 and 3 feet diameter,—the circle read by five

equidistant microscopes. Every angle is measured twice

in each position of the zero of the horizontal circle, of

which there are generally ten ; the entire number of

measures of an angle is never less than 20. An examin-

ation of 1407 angles showed that the probable error of an

bserved angle is on the average ± 0"28.

For *,he observations of very distant stations it is usual

to employ a heliostat. In its simplest form this is a plane
mirror 4, 6, or 8 inches in diameter, capable of rotation

round a horizontal and a vertical axis. This mirror is

placed at the station to be observed, and in fine weather
it is kept so directed that the rays of the sun reflected

by it strike the distant observing telescope. To the

observer the heliostat presents the appearance of a star of

the first or second magnitude, and is generally a'pleasant

object for observing.

Astronomical Observations.

The direction of the meridian is determined either by a
theodolite or a portable transit instrument. In the former
case the operatio.i consists in observing the angle between
a terrestrial object—generally a mark specially erected and
capable of illumination at night—and a close circumpolar

star at its greatest eastern or western azimuth, or, at any
rate, when very near that position. If the observation be
made t minutes of time before or after the time of greatest

azimuth, the azimuth then will differ from its maximum
value by

(450n'' sin 1 —

:

± , , . .

sm z

in seconds of angle, omitting smaller terms. Here the

symbol S is the star's declination, z its zenith distance. The
collimation and level errors are very carefully determined

before and after these observations, and it is usual to arrange

the observations by the reversal of the telescope so that

collimation error shall disappear. If b, c be the level and
collimation errors, the correction to the circle reading is

b cot z=iiC cosec z, b being positive when the west end of

the axis is high. It is clear that any uncertainty as to the

real state of the level will produce a corresponding uncer-

tainty iu the resulting value of the azimuth,— an uncer-

tainty which increases with the latitude, and is very large

in high latitudes. This may be partly remedied by observ-

ing in connexion with the star its reflexion in mercury.

In determining the value of "one division "of a level tube,

it is necessary to bear in mind that in some the value varies

considerably with the temperature. By experiments on the

level of Ramsden's 3-foot theodolite, it was found that

though at the ordinary temperature of 66° the value of a

division was about one second, yet at 32° it was about five

seconds.

The portable transit in its ordinary form hardly needs

description. In a very excellent instrument of this kind

used ou the Ordnance Survey, the uprights carrying the tele-

scope are constructed of mahogany, each upright being built

of several pieces glued and screwed together; the base,

which is a solid and heavy plate of iron, carries a reversing

apparatus for lifting the telescope out of its bearings,

reversing it, and letting it down again. Thus is avoided

the change of temperature which the telescope would incur

by being lifted by the hands of the observer. Another

form of transit is the German diagonal form, in which the

rays of light after passing througli the object glass are

turned by a total reflexion prism through one of the trans-

verse arms of the telescope, at the extremity of which arm

is the eye-piece. The unused half of the ordinary telescope

being cut away is replaced by a counterpoise. In this in-

strument there is the advantage that the observer without

moving the position of his eye commands the whole

meridian, and that the level may remain on the pivots

whatever be the elevation of the telescope. But there is

the disadvantage that the flexure of the transverse axis

causes a variable collimation error depending on the zenith

distance of the star to which it is directed ; and moreover

it has been found that in some cases the personal error of

an observer is not the same in the two positions of the

telescope.
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To determine tlic direction of the meridian, it is well to

erect two marks at nearly equal angular distances on either

side of the north meridian line, so that the pole star crosses

the vertical of each mark a short time before and after

attaining its greatest eastern and western azimuths.

If now the instrument, perfectly levelled, is adjusted to

have its centre wire on one of the marks, then when ele-

vated to the star, the star will traverse the wire, and its

exact position in the field at any moment can be measured
by the micrometer wire. Alternate observations of the

star and the terrestrial mark, combined with careful level

readings and reversals of the instrument, will enable one,

even with only one mark, to determine the direction of the

meridian in the course of an hour with a probable error of

less than a second. The second mark enables one to com-
plete the station more rapidly, and gives a check upon the

work. As an instance, at Findlay Seat, in latitude 57°

35', the resulting azimuths of the two marks were 177°
45' 37"-29 ± 0"-20 and 182° 17' 15"-6I ± 0"-13, while

the angle between the two marks directly measured by a
theodolite was found to be 4° 31' 37"-43 ± 0"-23.

We now come to the consideration of the determination

of time with the transit instrument. Let fig. 3 repre-

sent the sphere stereographi- n
cally projected on the plane

of the horizon,

—

ns being the

meridian, toe the prime verti-

cal, Z, P the zenith and the

pole. Let p be the point in w
which the production of the

axis of the instrument meets
the celestial sphere, S the posi-

tion of a star when observed on
a wire whose distance from the

coUimation centre is c. Let a
be the azimuthal deviation, namely, the angle wTip, h the

level error so that Z/j = 90° -b. Let also the hour angle

corresponding to p be 90° - n, and the declination of the

same = m, the star's declination being S, and the latitude ^.

Then to find the hour angle ZPS = t of the star when
observed, in the triangles oPS. oPZ we have, since

pPS = 90-hT-n,
- Sin < — sin TO sin S + cos to cos J sin (n - t),

Sin 771 = .sin ft sin<j) — cos& cos (^ sin a,

Cos m sin » — sin 6 cos <^ + cos 6 sin ^ sin a.

And these equations solve the problem, however large be
the errors of the instrument. Supposing, as usual, a, b,

m, n to be small, we have at once T = re-^csec S-fjre tan 8,

which is the correction to the observed time of transit.

Or, eliminating m and n by means of the second and third

equations, and putting z for the zenith distance of the star,

I for the observed time of transit, the corrected time is

^ gsin c + i cos z+c
cos S

Another very convenient form for stars near the zenith is

this

—

T = 6 sec (p + c sec 8 + n (tan 5-tan $).

Suppose that in commencing to observe at a station the
error of the chronometer is not known ; then having se-
cured for the instrument a very solid foundation, removed
as far as possible level and collimation errors, and placed it

by estimation nearly in the meridian, let two stars dif--

fering considerably in declination be observed—the in-
Btrument not being reversed between them. From the.so
two stars, neither of which should be a close circumpclar
star, a good approximation to the chronometer error can be
obtained

; thus let €;, Cj be the apparent clock errors given
by these stars, if 8„ S^ be their declinations the real erroi
is

Fig. 3.

e---€i + (o, -Cj)
tnn ^ - tan Sj

lan Sj - tan 5,

Of course this is still only approximative, but it will enable

the observer (who by the help of a table of natural tangents

can compute e in a few minutes) to find the meridian by
placing at the proper time, which he now knows approxi-

mately, the centre wire of his instrument on the first star

that passes—not near the zenith.

The transit instrument is always reversed at least once

in the course of an evening's observing, the level being

frequently read and recorded. It is necessary in most
instruments to add a correction for the diflference in size

of the pivots.

The transit instrument is also used in the prime vertical

for the determination of latitudes. In the preceding figure

let q be the point in which the northern extremity of the

axis of the instrument produced meets the celestial sphere.

Let nTiq be the azimuthal deviation = a, and b being the

level error, Zj = 90° -b ; let also nYq = r and P^ = i^. Let

S' be the position of a star when observed on a wire whose
distance from the collimation centre is c, positive when to

the south, and lot h be the observed hour angle of the star,

viz., ZPS'. Then the triangles jPS', 5PZ give

- Sin c = sin S cos i// - cos 5 sin i); cos (A + t),

Cos i/( = sin i sin + cos 6 cos <p cos a,

Sin if/ sin t = cos b sin a.

Now when a and 6 are very small, we see from the last

two equations that i/f = (^ - 6, a = t sin i/r, and if we calcu-

late (^' by the formula cot <^' = cot 8 cos h, the first equa>

tioa leads us to this result

—

, a sin « + i cos s + c

^ ^ '

cos »

the correction for instrumental error being very simila.

to that applied to the observed time of transit in the case

of meridian observations.. When a is not very small and z

is small, the formulae required are more complicated.

The method of determining latitude by transits in the

prime verti(yl has the disadvantage of being a somewhat
slow process, and of requiring a very precise knowledge of

the time, a disadvantage from which the zenith telescope is

free. In principle this instrument is based on the proposi-

tion that when the meridian zenith distances of two stars

at their upper culminations—one being to the north and the
other to the south of the zenith—are equal, the latitude is

the mean of their declinations ; or, if the zenith distance of

a star culminating to the south of the zenith be Z, its de-

clination being 8, and that of another culminating to the
north with zenith distance Z' and declination 8', then
clearly the latitude is i(8-FS') + i(Z - Z'). Now the
zenith telescope does away with the divided circle, and sub-
stitutes the measurement micrometrically of the quantity
Z'-Z.

The instrument (fig. 4) is supported on a strong tripod,

fitted with levelling screws ; to this tripod is fixed the azi-

muth circle and a long vertical steel axis. Fitting on this

axis is a hollow axis which carries on its upper end a short
transverse horizontal axis. This latter carries the telescope,

which, supported at the centre of its length, is free to

rotate in a vertical plane. The telescope is thus mounted
excentrically with respect to the vertical axis around which
it revolves. An extremely sensitive level is attached to
the telescope, which latter carries a micrometer in its eye-

piece, with a screw of long range for measuring difi^ereuces

of zenith distance. For this instrument stars are selected

in pairs, passing north and south of the zenith, culminating
within a few minutes of time and within about twenty
minutes (angular) of zenith distance of each other. When
a pair of stars is to be observed, the telescope is set to the

mean of the zenith distances and in the plane of the
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meridian. The first star on passiug the central meridional

wire is bisected by the micrometer ; then the telescope is

rotated very carefully through 180' round the vertical axis,

and the second star on passing through, the field is bisected

Fio. 4.—Zeuith Telescope.

by the micrometer on the centre wire, The micrometer has

thus measured the diflference of the zenith distances, sftd

the calculation to get the latitude is most simple. Of
course it is necessary to read the '9vel, and the observa-

tions are not necessarily confined to the cecftre wire. In

fact if n, s be the north and south readings of the level for

the south star, 7i', s' the same for the north star, I the

value of one division of the level, m the value of one

division of the micrometer, r, r the refraction corrections,

fi, fj.'
the micrometer readings of the south and north star,

the micrometer being supposed to read from, the zenith,

then, supposing the observation made on the centre wire,

—

It is of course of the highest importance that the value

m of the screw be well determined. This is done most
effectually by observing the vertical movement of a close

circumpolar star when at its greatest azimuth.

In a single night with this instrument a very accurate

result, say with a probable error of about 0"'3 or 0"-4,

could be obtained for latitude from, say, twenty pair of

stars ; but when the latitude is required to be obtained with

the highest possible precision, four or five fine nights are

necessary. The weak point of the zenith telescope lies in

the circumstance that its requirements prevent the selection

of stars whose positions are well fixed ; very frequently it

is necessary to have the declinations of the stars selected

for this instrument specially observed at fixed observatories.

The zenith telescope is made in various sizes from 30 to 54
inches in focal length; a 30-inch telescope is sufficient

for the highest purposes, and is very portable. The zenith

telescope is a particularly pleasant instrument to work with,

and an observer has been known (a sergeant of Royal
Engineers, on one occasion) to take every star in hia list

during eleven hours on a stretch, namely, from 6 o'clock

P.M. until 5 A.M., and this on a very cold November night

on one of the highest points of the Grampians. Observers

accustomed to geodetic operations attain considerable

powers of endurance. Shortly after the commencement oi

the observations on one of the hdls in the Isle of Skye a

storm carried away the wooden houses of the men and left

the observatory roofless. Three observatory roofs were sub'

sequently demolished, and for some time the observatory

was used without a roof, being filled with snow every night

and emptied every morning. Quite different, however, was

ths experience of the same party when on the top of'Ben

Nevis, 4406 feet high. For about a fortnight the state of

the atmosphere was unusually calm, so much so, that a

lighted candle could often be carried between the tents of

the men and the observatory, whilst at the foot of the hill

the weather was wild and stormy.

Calculation of Triangulation.

The surface of Great Britain and Ireland is uniformly

covered by triangulation, of which the sides are of various

lengths from 10 to 111 miles'. The largest triangle has one

angle at Snowdon in Wales, another on Slieve Donard in

Ireland, and a third at Scaw Fell in Cumberland ; each side

is over a hundred miles, and the spherical excess is 64".

The more ordinary method of triangulation is, however,

that of chains of triangles, in the direction of the meridian

and perpendicular thereto. The principal triangulations of

France, Spain, Austria, and India are so arranged. Oblique

chains of triangles are formed in Italy, Sweden, and Nor-

way, also in Germany and Russia, and in the United

States. Chains are composed sometimes merely of con-

secutive plain triangles ; sometimes, and more frequently

in India, of combinations of triangles forming consecutive

polygonal figures. In tliis method of triangulating, the

sides of the triangles are generally from 20 to 30 miles in

length—seldom exceeding 40.

The inevitable errors of observation, which are insepar-

able from all angular as well as other measurements, in-

troduce a great difiiculty into the calculation of the sidea

of a triangulation. Starting from a given base in order to

get a required distance, it may generally be obtained in

several differeri ways—that is, by using different sets of

triangles. The results will certainly difi"er one from another,

and probably no two will agree. The experience of the

computer wiU then come to his aid, and enable him to

say which is the most trustworthy result ; but no experi-

ence OP abitity will carry him through a large network of

triangles with anything like assurance. The only way to

obtain trustworthy results is to employ the method of least

squares, an explanation of which will be found in Figure

OF THE Eaeth (vol. viL p. 605). We cannot here give any

illustration of this method as applied to general triangula-

tion, for it is most laborious, even for the simplest cases.

We may, however, take the case of a simple chain—com-

mencing with the consideration of a single triangle in which

all three angles have been observed.

Suppose that the sum of the observed angles exceeds the proper

amount by a small quantity e : it is required to assiftn proper cor-

rections to the angles, so as to cause tnia error to disappear. To
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do this we must be guidet by the weight of the determinations of

each angle. When a scries of direct and independent observations

is made, under similar circumstances, of any measurable magnitude

—as an angle—the weight of the result is equal to half the square

of the number of observations divided by the sum of the squares of

the differences of the individual measures from the mean of all.

Now let k, k; I be the weights of the three measured angles, and let

X, y, 2 be the corrections which should be applied to them. We know
that x + y + 5 + «-0; and the theory of probabilities teaches us that

the most probable values are those which make /ui? + I'lj' + Iz' a

minimum. Here we arrive at a simple definite problem, the result

of which is hx=ky=h, showing that c has to be divided into three

parts which shall be proportional to the reciprocals of the weights

of the corresponding angles. In what follows we shall, for simpli-

city, suppose the weights of the observed angles to be all equal.

Suppose now that A, B, C are the three angles of a triangle, and
that the observed values are A + e,, B + Cj, C + e^; then, although

fJ,
f„ «3, the errors of observation, are unknown, yet byadding up iTie

observed angles and finding that the sum is in excess of the truth

by a small quantity e, we get e^ + c.,+C3= c. Now, according to

the last proposition, if we suppose tlie angles to be equally well

observed, we have to subtract 4« ffom each of the observed

values, which thus become A + Icj - Jc, ~ J'^si B - Jc, + |<!j - ie,,

C - Jcj - Jcj + f C3. Then to obtain a and 4 by calculation from the

known side c, we have

a sin (C-4c,- ic^ + ^c^)=c sin (A + fCj- Jcj- ^e,),

with a similar expression for the relation between b and c. x'ut

a, $, y for the cotangents of A, B, C, then the errors of the computed
values of a and b are expressed thus

—

Sa=ia{c^{ 2<i-i-y)i-eji-a+y) + e3{-a-2y)}

Sb = ib{ei{-p-{-y) + c,{2$ + y) + e.,{-e-2y)}

Now these actual errors must remain unknown ; but we
here make use of the following theorem, proved in the doc-

trine of probabilities. The probable error of a quantity

which is a function of several independently observed ele-

ments is equal to the square root of the sum of the squares

of the probable errors that would arise from each of the

observed elements taken singly. Now suppose that each

angle in a triangle has a probable error t, then we replace

?!, e„. e^ by c, and adding up the squares of the coeflScients

find for the probable error of a, ± Jae ^6 J(a^ + ay + y^),

and. for that of b, ± J6e JQ J(lt- + Py+ y^). Suppose the

triangle equilateral, each side eight

miles, and the probable error of an
observed angle 0"*3 ; then the probable

error of either of the computed sides

will be found to be 0'60 inches.

Take a chain of triangles as indi-

cated in the diagram (fig. 5); suppose

all the angles measured, and that the

sides MN, HJ are measured bases; it

is required to investigate the neces-

sary corrections to the observed angles

in order not only that the sum of the

three angles of each triangle fulfil the

necessary condition, but that the length I x^
of HJ, calculated from that of >IN, |^

shall agree with the measured length.

Let X„ y„ Z,, isc, be the angles as observed, x,, y,, s,, &c., tne
required cortectioAS; then each triangle on adding up the angles
gives an equation Xj + y, -)- «, -f «i

= 0. Let the corrected angles be
X'=X-Ha;, Y'-Y-hy, &c., then

HJ sin X{ sin X^ sin \\ ein X}
MN°"sin Y} sin YJ sin YJ sin- YJ

Fig. 5,

Let

sin X, sin X, sin X3 sin X,,, .

, sm Yj sm Yj em Y4

1, /3i, 7i, . . . be the cotangents of the angles, so that sin X'
= sin a( 1 + ox), then u in this last equation is easily seen to be the
right hand member of the equation

/=OiX,-/3iy, + ajX3-/8iyj-H ....
Here/ifl known numerically, for the ratio of the measured bases is

known, and the product of the ratios of the sines of the observed
ingles is known by computation The most probable values of

'i. Vii «i. • •. • are those which make the sura 5(i' + y'^^'; a mini-
-uum, or, ai we may write it,

0-2<a:«-Hy«-H(< + z + v)'ll

a minimum. This, and the previous equation in /, determine all

the corrections. DiiTerentiate both and multiply the former by a

multiplier P, then
2xi-k-y, + ci + Vai= 0,

2yi + Xi + ei-Vp,'=0,
3xi=-P{2a, + $i)-Ci,

Sy= P(oi + 2/3,)-C(.

Now, substitute these values in the / equation, and P becomes

known ; then follow at once all the corrections from the two last-

written equations. These corrections being applied to the observed

angles, every side in the triangulation has a definite value, which

is obtained by the ordinary method of calculation.

A spheroidal triangle differs from a spherical triangle, not

only in that the curvatures of the sides are different one

from another, but more especially in this that, v.hile in the

spherical triangle the normals to the surf<ace at the angular

points meet at the centre of the sphere, in the spheroidal

triangle the normals at the angles A, B, C meet the axis of

revolution of the spheroid in three different points, which

we may designate a, ji, y respectively. Now the angle A of

the triangle as measured by a theodolite is the inclination

of the planes BAa and CAa, and the angle at B is that

contained by the planes AB/3 and CByS. But the planes

ABa and AB/? contaming the line AB in common cut the

surface in two distinct plane curves. In order, therefore,

that a spheroidal triangle may be exactly defined, it is

necessary that the nature of the lines Joiniiig the three

vertices be stated. In a mathematical point of view the

most natural definition is that the sides be gcadcsic or

shortest lines. Gauss, in his most elegant treatise entitled

Disquisilionei generates circa superficies curvas, has entered

fully into the subject of geodesic triangles, and has in-

vestigated expressions for the angles of a geodesic triangle

whose sides are given, not certainly finite expressions, but
approximations inclusive of small quantities of the fourth

order, the side of the triangle or its ratio to the radius of

the nearly spherical surface being a small quantity of the

first or&r. The terms of the fourth order, as given by
Gauss for any surface in general, are very complicated even
when the surface is a spheroid. If we retain small quanti-

ties of the second prder only, and put ^, ^, & for the angles

of the geodesic triangle, while A, B, C are those of a plane

triangle having sides equal respectively to those of the

geodesic triangle, then, o- being the area of the triangle and
B, b, t the measures of curvature at the angular points,

^=A + ^2&+b+t),

8"-B + p,(a + 2b+t),

(!: = C-h^(a-t-b-f2c).

The geodesic line being the shortest that can be drawn
on any surface between two given points, we may Ije con-
ducted to its most important characteristics by the follow,

ing considerations : let p, q be adjacent points on a curved
surface ; through s the middle point of the chord pg' imagine
a plane drawn perpendicular to pq, and let S be any point
in the intersection of this plane with the surface ; then
pS -^ Sj is evidently least when sS is a minimum, which is

when sS is a normal to the surface ; hence it follows that of

all plane curves on the surface joining;), q, when those points

are indefinitely near to one another, that is the shortest

which is made by the normal -plane. That is to say, the
osculating plane at any point of ageodesic line contains the
normal to the surface at that point. Imagine nowthree points

in space. A, B, C, such that AB = BC = c; let the direction

cosines of AB be i, m, w, those of BC V,m, re', then a;, y, being
the coordinates of B, those of A and C will be respectively

—

x-cl : y-cm : z-cn
x-^-cV : y + cm! : z + cn'.

Hence the coordinates of the middle point M of AC are

x+lc(t' -l),y + ^c(ni' - m), 2 -t- Jc(re' - »), and the direction
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cosines of BM are therefore proportional to I' -I : m - m :

11 - )i: If the angle made by BC with AB be indefinitely

small, the direction cosines of BM are as Bl : 8ro : Sn. Now
if AB, BC be two contiguous elements of a geodesic, then

BM must be a normal to the surface, . and since 8/, S»^, Sn

are in this case represented by 8 -r, &^, 8^, we have

d?x ^ d^
ds' _ els' ^ ds^

du du du '

dx dy dz

which, however, are equivalent to only one equation. In

the case of the spheroid this equation becomes

d?x d-y „

which integrated gives ydx — xdy = dli. This again may
be put in the form r sin a = C, where a is the azimuth of

the geodesic at any point—the angle between its direction

and that of the meridian—and r the distance of the point

from the axis of revolution.

From tliis it may be shown that the azimuth at A of the

geodesic joining AB is not the same as the astronomical

azimuth at A of B or that determined by the vertical plane

AaB. Generally speaking, the geodesic lies between the

two plane section curves joining A and B which are formed

by the two vertical planes, supposing these points not far

apart. If, however, A and B are nearly in the same latitude,

the geodesic may cross (between A and B) that plane curve

which lies nearest the adjacent pole of the spheroid. The
condition of crossing is this. Suppose that for a moment we
drop the consideration of the earth's non-sphericity, and
draw a perpendicular from the pole C on AB, meeting it

in S between A and B. Then A being that point which is

nearest the pole, the geodesic will cross the plane curve if

AS be between ^AB and fAB. If AS lie between this

last value and lAB, the geodesic will lie wholly to the

north of both plane curves, that is. supposing both pomts to

be in the northern hemisphere.

The circumstance that the angles of the geodesic triangle

do not coincide with the true angles as observed renders

it inconvenient to regard the geodesic lines as sides of the

triangle. A more convenient curve to regard as the side

of the spheroidal triangle is this : let L be a point on the

curve surface between A and B, X the point in which the

normal at L intersects the axis of revolution, then if L be

subject to the condition that the planes AL\, BLX coincide,

it traces out a curve which touches at A and B the two
plane curves before specified. Joining A, B, C by three such

lines, the angles of the triangle so formed coincide with the

true angles.

Let the azimuths (at tha middle point, say) of the sides BC, CA,
AB of a spheroidal triangle be a , /3 , 7 , these being measured from
0° to 360° continuously, and tlie angles of the triangle lettered in

the same cyclical direction, and let a, b, c be the lengths of the sides.

Let there be a sphere of radius r, such that »• is a mean proportional
between the principal radii of curvature at the mean latitude (p

of the spheroidal triangle, and on this sphere a triangle having
sides equal respectively to a, b, c. If A', B', C be the angles of the
spheroidal triangle, A, E, C those of the spherical triangle, then

A' - A= j|^3
cos ^<p{b° sin 23 - (^ sin 27)

,

B'- B = :rs-, <^03V(<="siu!i7-o-sin2o),

By adding these together, it appears that, to the order of terms
here retained, the sum of the angles of the spheroidal triangle is

equal to the sum of the angles of the spherical triangle. The
spherical excess of a spheroidal tiiangle is therefore obtained by

multiplying its area by —, 1 Gauss's measure of curvature.

Further, let Aj, Bi, Cj be tbe angles of a plane triangle having
stiU the same sides a, b, c, then it may be shown by spherical trigo-

nometry that, r being the radius of the sphere as before.

b'' + 7c' \

20/" J'

It is but seldom that the terms of the fourth order are

required. Omitting them, we have Legendre's theorem, viz.,

" If from each of the angles of a spherical triangle, the sides

of which are small in comparison with the radius, one-thiid

of the spherical excess be deducted, the sines of the angles

thus diminished will be proportional to the length of the

opposite sides, so that the triangle may be computed as a

plane triangle." By this means the spherical triangles

which present themselves in geodesy are computed with

very nearly the same ease as plane triangles. And from
the expressions given above for the spheroidal angles

A', B', C' it may be proved that no error of any consequence

can arise from treating a spheroidal triangle as a spherical,

the radius of the sphere being as stated above.

When the angles of a triangulation have been adjusted

by the method of least squares, the next process ii to calcu-

late the latitudes and longitudes of all the stations starting

from one given point. The calculated latitudes, longitudes,

and azimuths, which are designated geodetic latitudes,

longitudes, and azimuths, are not to be confounded with the

observed latitudes, longitudes, and azimuths, for these last

are subject to somewhat large errors. Supposing the

latitudes of a number of stations in the triangulation to be
observed, practically the mean of these determines the posi-

tion in latitude of the network, taken as a whole, So the

orientation or general azimuth of the whole is inferred from
all the azimuth observations, The triangulation is then

supposed to be projected on a spheroid of given elements,

representing as nearly as one knows the real figure of the

earth. Then, taking the latitude of one point and the direc-

tion of the meridian there as given—obtained, namely, from

the astronomical observations there—one can compute the

latitudes of all the other points with any degree of precision

that may ba considered desirable. It is necessary to employ
for this purpose formulce which will give results true even

for the longest distances to the second place of decimals of

seconds, otherwise there will arise an" accumulation of

errors from imperfect calculation which should always be

avoided. For very long distances, eight places of decimals

should be employed in logarithmic calculations : if seven

places only are available very great care will be required to

keep the last place true. Now let <{>, <^' be the latitudes of

two stations A and B ; a, a their mutual azimuths counted

from north by east continuously from 0' to 360° ; u their

difi'erence of longitude measured from west to east ; and s

the distance AB.
First compute a latitude if>^ by means of tiie formula

<^j = (^-f— cos a, where p is the radius of curvature of the

meridian at the latitude <^ ; this will require but four places

of logarithms. Then, in the first two of the following, five

places are sufficient

—

s' .

t=—• sm o cos o,
2pn

71 = sin -o tan <p,

,

2pn
^'

(p -(p = - cos{a-le)--n ,

^^s sin (g- it)
^

» cos [ip'+ Jt))
'

o' - o = w .sin (((>' + I?)) - e + 180%
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Here n is the normal or radius of curvature perpendicular

to the meridian; both « aad p correspond to latitude <^i,

nndp to latitude |(^ + ^'). For calculations of latitude

and loo"itude, tables of the logarithmic values of p sin 1 ,

n siQ 1" and '2np sin 1' are necessary. The following table

contains these logarithms for every ten minutes of latitude

from 52° to 53° computed with the elements a = 20926060

and a :c = 295: 294:—

Lat.
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ence by the condition of making its surface coincide witli

the mathematical surface of the earth at A; and secondly, by
altering the form and dimensions of the spheroid. With
respect to the first circumstance, we may allow the spheroid
two degrees of freedom, that is, the normals of the surfaces

at A may be allowed to separate a small quantity, com-
pounded of a meridional difference and a difference per-

pendicular to the same. Let the spheroid be so placed that

its normal at A lies to the north of the normal to the

earth's surface by the small quantity $ and to the east by^

the quantity 77. Then in starting the calculation.of geodetic

latitudes, longitudes, and azimuths from A, we mu.st take,

not the observed elements <^ a, but for ^, <j> + i, and for a,

a + rj tan if>, and zero longitude must be replaced by -q sec <j).

At the same time suppose the elements of the spheroid
to be altered from a, e to a + da, e + de. Confining our
Attention at first to the two points A, B, let'(<^'), (a), (w) be
the numerical elements at B as obtained in the first calcu-

lation, viz., before the shifting and alteration of the

spheroid; they will now take the form

('P') + A+ ?i+ '"^« +'-*,
(=') +/'!+ g'ri + h'da +k'de,
(w) +/"i + g"T, + lt'ifir. + k'de,

where the coefficients f,g, . . . ifcc. can be numerically calcu-

lated. Now these elements, corresponding to the projection

<jt B on-the spheroid of reference, must be equal severally

to the astronomically determined elements at B, corrected

for the inclination of the surfaces there. If |', rl be the

components of the inclination at that point, then we have

{|=(0')-i^'+ /^-f gj\+ hda + l-de,

T)' tan 0' =-- (o'j - o' +/'( + g'r} + h'da + l/de,

1)' sec 0'= («) - a +f i + g'r) + h"da + k'de,

•*here ^', a', <a are the observed elements at B. Here it

appears that the observation of longitude gives no ad-

ditional information, but is available as a check upon the

azimuthal observations. •

If now there be a number of astronomical stations in

the triangulation, and we form equations such as the above

for each point, then we can from them determine those

values of f,. t], da, de, which make the quantity ^- -t- ij^ -h

f--)-jj'--l- .... a minimum. Thus we obtain that

spheroid which best represents the surface covered by the

triangulation.

In the Account of the Principal Triangulation of Great

Britain and Ireland will be found the determination, from
75 equations, of the spheroid best representing the surface

of the British Isles. Its elements are a = 20927005 =t 295
feet, b : a — b = 280 ± 8 ; and it is so placed that at Green-
wich Observatory i= I"-864, 17= - 0"-54G.

Taking Durham Observatory as the "origin, and the tan-

gent plane to the surface (determined by ^= - 0""664, 77
=

-4"'117) as the plane of a- and y, the former measured
northwards, and z measured vertically downwards, the

equation to the surface is

99524953^=4- -99288005!/'+ •9976305&'

- 0-00671003x1 -41655070;= 0.

Altitudes.

The precuse determination of the altitude of his station

is a matter of secondary importance to the geodesist ; never-

theless it is usual to observe the zenith distances of all trigo-

nometrical points. The height of a station does indeed

influence the observation of terrestrial angles, for a vertical

line at B does not lie generally in the vertical plane of A,

but the error (which is very easily investigated) involved

in the neglect of this consideration is much smaller than
the errors of observation. Again, in rising to the height

h above the surface, the centrifugal force is increased and
the magnitude and direction of the attraction of the

earth are altered, and the effect upon the observation
of latitude is a very small error expressed by the formula
h 9' ~ 9 , rt

a
'

~f~
^"1 2^, where

ff, g are the values of gravity at

the equator and at the pole. . This is also a quantity which
may be neglected, since for ordinary mountain heights it

amounts to only a few hundreths of a second.
The uncertainties of terrestrial refraction render it im-

possible to determine accurately by vertical angles the
heights of distant points. Generally speaking, refraction is

greatest at about daybreak ; from that time it diminishes,
being at a minimum for a couple of hours before and after
mid-day ; later in the afternoon it again increases. This
at least is the general march of the phenomenon, but it is

by no means regular. The vertical angles measured at the
station on Hart Fell showed on one occasion in the month
of September a refraction of double the average amount,
lasting from 1 p.m. to 5 p.m. The mean value of the co-

efficient of refraction k determined from a very large num-
ber of observations of terrestrial zenith distances in Great
Britain is -0792 ± -0047 ; and if we separate those rays
which for a considerable portion of their length cross the
sea from those which do not, the former give i= -0813 and
the latter i-=-0753. These values are determiued from
high stations and long distances; when the distance is

short, and the rays graze the ground, the amount of refrac-

tion is extremely uncertain and variable. A case is noted
in the Indian Survey where the zenith distance of a station

10-5 miles off varied from a depression of 4' 52"-6 at 4.30
P.M. to an elevation of 2' 24"-0^at 10.50 p.m.

If /(, li be the heights above the level of the sea of two
stations, 90° -fS, 90°-)- 8' their mutual zenith distances

(8 being that observed at li), s their distance apart, the

earth being regarded as a sphere of radios = a, then, with

safficient precision,

A'-A-stan (sl^'-S ,,

h -h'=s tau (•#•-')

If from a station whose height is h the horizon of the sea

be observed to have a zenith distance 90° + 8, then the above
formula gives for h the value

, a tan-

S

Suppose the depression 8 to be n minutes, then /( =
1 -054n- if the ray be for the greater part of its length cross-

ing the sea ; if otherwise, A = 1 •040k-. To take an example :

the mean of eight observations of the zenith distance of the

sea horizon at the top of Ben Nevis is 91° 4' 48", or 8 =
64-8 ; the ray is pretty equall}- disposed over land and water,

and hence A = 1047k- = 4396 feet. The actual height of

the hill by spirit-levelling is 4406' feet, so that the error of

the height thus obtained is only 10 feet.

Longitude.

Tiie determination of the difference of longitude between
two stations A and B resolves itself into the determination

of the local time at each of the stations, and the compari-

son by signals of the clocks at A and B. Whenever tele-

graphic lines are available these comparisons are made by
electro-telegraphy. A small and delicately-made apparatus

introduced into the mechanism of an astronomical clock or

chronometer breaks or closes by the action of the clock a
galvanic circuit every second. In order to record the

minutes as well as seconds, one second in each minute,

namely that numbered or 60, is omitted. The seconds are

recorded on a chronograph, which consists of a cylinder re-

vohing uniformly at the rate of one revolution per minute
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covered with wl.ite paper, on which a pen having a slow

movement in the direction of the axis of the cylinder de-

scribes a continuous spiral. This pen is deflected through

the a-'ency of an electromagnet every second, and thus the

eeconds of the clock are recorded on the chronograph by

offsets from the spiral curve. An observer having his hand

on a contact key in the same circuit can record m the same

manner his observed times of transits of stars. The method

of determination of difference of longitude is, therefore,

virtually as follows. After the necessary observations for

instrumental corrections, which are recorded only at the

station of observation, the clock at A is put in connexion

with the circuit so as to write on both chronographs,

namely, that at A and that at B. Then the clock at B is

made to write on both chronographs. It is clear that by

this double operation one can eliminate the effect of the

small interval of time consumed" in the'transmission of sig-

nals, for the difference of longitude obtained from the one

chronograph will be in excess by as much a3 that obtained

from the other will be in defect The determinatiou of the

personal errors of the observers in this delicate operation

is a matter of the greatest importance, asi therein lies pro-

bably the chief source of residual error-

Since the article Figure op the Earth vras written, consider-

able additions to the data for the determinatiou of the semiaxes of

the earth have been obtained from Indi.i, viz., a new meridian arc

of 20*, the southern point of which is at Jlangalore, together with

several arcs of longitude, the longest of which, between Bombay

and Xizagapatam, extends over 10 30'> The effect of the accession

of these new measures is to alter the figure previously given to the

following : the semiaxes of the spheroid best representing the krge

arcs now available are

a-20926202; c=20854895; c :a=292-465 : 233-465.

This value of the major semiaxis exceeds that previously given by

140 feet, whereas the new polar semiaxis is less than the old 'by 226

feet If we admit that the figure may possibly be an elUpsoid (not

of revolution), then the investigation leads us, through the solutiou

of 51 equations, to these values of the semiaxes

—

a= 20926629,
6=20925105,
c=20854407.

The greater axis of the equator lies in longitude 8° 15' west of

Greenwich, a meridian which passing through Ireland and Portugal

cuts off a portion of the north-west corner of Africa, and in the

opposite hemisphere cuts off the north-east corner of Asia. The
apparent eUipticity of the equator is much reduced by the addition

of the new data, and it would not be right to put too much confi-

dence in the ellipsoidal, figure until many more arcs of longitude

shaU have furnished the means of testing the theory more decisively

than can be done at present. (See Philosophical Magazine, August

1878.) (A. R. C.)

GEOFFREY. OF MONMOUTH (11101-1154), one of

the most famous of the Latin chroniclers, was born at Mon-

mouth early in the 12th century. Very little is known of his

life. He became archdeacon of the church in Monmouth,

and in 1 152 was elected bishop of St Asaph. He died in

1 15i. Three works have been attributed to him—the Chroni-

eon sive Historia Britomm; ametrical Life and Prophecies of

Merlin ; and the Compendium Ganfiedi de Corpore Ckristi

et Sacramento Fucharistice. Of these the first only is

genuine ; internal evidence is fatal to the' claims of the

second ; and the Compendium is known to be written by

Geoffrey of Auxerre. The Historia Briionum appeared in

1147, and created a great sensation. Geoffrey professed

that the work was a trtinslation of a Breton work he had

got from his friend Walter Calenins, archdeacon of Oxford.

It is highly probable that the Breton work never existed.

The plea of translation was a. literary fiction extremely

common among writers in the Middle Ages, and was adopted

to give a mysterious importance to the communications of

the author and to deepen the interest of his readers. We
may compare with this Sir Walter Scott's professed quota-

tions from " Old Plays," which he wrote as headings for

chapters in hLs novels. If Geoffrey consulted a Breton

book at all, it would probably be one of the Arthurian

romances then popular in Armorica. His history is a work

of genius and imagination, in which the story is told with

e Defoe-like minuteness of detail very likely to impose on

a credulous age. It is founded largely on the previous

histories of Gildas and the so-called Nennius ; and many
of the legends are taken direct from Virgil. The history

of Merlin, as embodied in the Historia, is found in Persian

and Indian books. Geoffrey's imagination may have been
greatly stimulated by local English legends, especially in

the numerous stories he gives in support of his fanciful

derivations of names of places. Whatever hints Geoffrey

may have got from popular tales, and whatever materials

he may have accumulated in the course of his reading, the
Historia is to be thought of as largely his own creation

and as forming a splendid poetical whole. Geoffrey, at all

events, gave these stories their permanent place in litera-

ture. We have sufficient evidence to prove that in Wales
the work was considered purely fabulous. (See Giraldus
Camhretms, Ilinerarium Cambria; lib. i., c. 5, and Cam-
bria Deicriptio, c vil) And William of Newbury says

" that fabler (Geoffrey) with his fables shall be straightway

spat out by us all." Geoffrey's Historia was the basis of

a host of other works. It was abridged by Alfred of

Beverley (11.50), and translated into Anglo-Norman verse,

first by Geoffrey Gaimar (1154), and then by Wace (1180),

whose work, Li Romans de Brvt, contained a good deal of

new matter Early in the 13th century was published

Layamon's Brut; and in 1278 appeared Eobert of

Gloucester's rhymed Chronicle ofEngland. These two works,

being written in English, would make the legends popular

with the common people. The same influence continued

to show itself in the works of Roger of Wendover (1237),

Matthew Paris (1259), Bartholomew Cotton (1300?),

Matthew of Westminster (1310), Peter Langtoft, Piobert

de Brunne, Ralph Higden, John Harding, Robert Fabyau
(1512), Richard Grafton (1569), and Raphael Holiiished

(1580), who is "especially important as the immediate
source of some of Shakespeare's dramas. A large part of

the introduction of Milton's History of England consists of

Geoffrey's legends, which are not accepted by him as his-

torical. The stories, thus preserved and handed down,
have had an enormous influence on literature generally, but
especially on English literature. They became familiar to

the Continental nations; and they even appeared in Greek,

and were known to the Arabs. With the exception of the

translation of the Bible, probably no book has furnished so

large an amount of literary material to English writers.

The germ of the popular nursery tale. Jack the Giant-Killer,

is to be found in the adventures of his Corineus, the com-
panion of Brutus, who settled in Cornwall, and bad a

desperate fight with giants there. Goiimagot, one of these

giants, is said to be the origin of Gog and Magog—two
effigies formerly exhibited on the Lord Mayor's day in

London, which are referred to in several of the English
dramatists, and still have their well-known representatives

in the Guildhall of the city. Chaucer gives Geoffrey a
place in his "House of Fame," where he mentions "Englyssh
Gaunfride" (Geoffrey) as being "besye fortobereupTroye."

Meanwhile the Arthurian romances had assumed a unique
place in literature. The Arthur of later poetry is a grand
ideal personage, seemingly unconnected with either space
or time, and performing feats-of extraordinary and super-

human valour. The real Arthur—if his historical existence

is to be conceded—was most probably a Cumbrian or



G E O — G E O 173

'Strathclyde Briton ; and Geoffrey is responsible for the

blunder of transferring him to South Wales. So intimately

is Geoffrey connected with Arthur's celebrity, that he is

often called Galfridus Arturus. Although the wondrous
cycle of Arthurian romances scarcely origiuatefl with

Geoffrey, he made the existing legends radiant with poetic

colouring. They thus became the common property of

Europe; and, after being modified by the trouvferes in

France, the minnesingers in Germany, and by such writers

as Gaimar, Wacs, Mapes, Robert de Borron, Luces de

Gast, and HiSlie de Borron, they were converted into a

magnificent prose poem by Sir Thomas Malory, in 1461.

Malory's ilorte Darthur, printed by Caxton in 1485, is as

truly the epic of the English mind as the Iliad is the epic

of the Greek mind.

The first English tragedy, Gorhoduc, or Ferrex and
Porrcx (15G5), which was written mainly by Sackville, is

founded on the Historia Britomtm. John Higgins, in

Tke Mirror for Magistrates (1587), borrows largely from
the old legends. This work was extremely popular in the

Elizabethan period, and furnished dramatists with plots for

their plays. Spenser's Faerie Queeiie is saturated with the

ancient myths ; and, in his Arthur, the poet gives us a

noble spiritual conception of the character. In the tenth

canto of Book ii. there is

—

'' A chronicle of Briton kings,

Ffom Brut to Uther's rayne.

Warners lengttiy puem entitled Albion's England {15S&)

is full of legendary British history. Drayton's Polyolbion

(1613) is largely made up of stories from Geoffrey, begin-

ning with Britain-foiuiding Brute. Geoffrey's good faith

and hLstoric accuracy are warmly contended for by Drayton,

in Song x. of his work.

In Shakespeare's time Geoffrey's legends were still im-

plicitly believed by the great mass of the people, and were

appealed to as historical documents by so great a lawyer

as Sir Edward Coke. They had also figured largely in the

disputes between the Edwards and Scotland. William

Camdeu was the first to prove satisfactorily that the

Historia was a romance. Shakespeare's King Lear was
preceded by an earlier play entitled The Chronicle History

of King Lear and his Three Daughters, Go^wrill, Hagan,
and Cordelia, as it hath been divers and sundry times lately

acted. Shakespeare's immediate authority was Holinshed

;

but the later chronicles, in so far as they were legendary,

were derived from Geoffrey. The story of Cymheline

is another illustration of the fascination these legends

exercised over Shakespeare. An early play, ascribed by
some to Shakespeare, on Locrine, Brutus's eldest son,

is a further example of how the dramatists ransacked

Geoffrey's stores. The Historia was a favourite book
with Jlilton ; and he once thought of writing a long poem
on King Arthur, whose qualities he would probably have
idealised, as Spenser has done, but with still greater moral

grandeur. In addition to the evidence afforded by the in-

troduction to his History of England, ililton shows in

many ways that he was profoundly indebted to early

legendary history. His exquisite conception of Sabrina, in

Comus, is an instance of how the original legends were
not only appropriated but ennobled by many of ou" writers.

In his Latin poems, too, there are some interestmg passages

pertinent to the subject.

Dryden once intended to write an epic on Arthur's ex-

ploits ; and Pope planned an epic on Brutus. Mason's

Crtrarfac'«s bears witness to Geoffrey's charm forpoetic minds.

Wordsworth has embalmed the beautiful legend of Fious
Elidure in his own magic verse. In chapter ssxvL of the

Pickwick Papers Dickens gives what he calls " The
True Legend of Prince Bladud," which is stamped through-

ont with the impress of the author's peculiar genius, and

lit up with his sunny humour. Alexander "Smith has a
poem treating of Edwin of Deira, who figures towards the
close of Geoffrey's history. And Tennyson's Idylls of the

King furnish the most illustrious example of Geoflrey's
influence ; although the poet takes his stories, in the first

instance, from Malory's Morte Darthur. The influence the
legends have had in causing other legends to spring up,
and in creating a love for narrative, is simply incalculable.
In this way Geoffrey was really, for Englishmen, the in-

ventor of a new literary form, which is represented by the
romances and novels of later times.

There are several MSS. of Geoffrey':; work in the old Royal
Library of the British Museum, of which one formerly belonging
to Margau Abbey is considered the best. The titles of the various
editions of Geoffrey are given in Wright's Biog. Brit. Lit., in tht
volume devoted to the Anglo-Norman period, which also contains
an excellent notice of Geoffrey. The work compiled by Bale and
Pits gives a mythical literary history, corresponding to Geoffrey's
mythical political history. Of the Life and Prophccks of Merlin,
falsely attributed to Geoffrey, 42 copies were printed for the
Roxburghe Club in 1830. The Historia was translated into Eng-
lish by Aaron Thompson (London, 1718); and a re^Tsed edition was
issued by Dr Giles (London, 1842), which is to be found in the
volume entitled SU Old English Chronicles in Bohn's Antiquarian
Library. A discussion of Geoffrey's literary influence is given in
"Legends of Pre-Roman Britain," an article in the Dublin Uni-
tcrsity Magazine for April 18?6. The latest instance of the interest

in Geoffrey is the publication of the following work :

—

Dcr Miinchener
Brut Gottfried von Monmouth inframiis. Vcrscn des zwiilften Jahr-
hundcrts, hcrausgeg. von R. Hofmann und K. VoUmolIer, Halle, 1877.

For further information about Geoffrey, consult Warton's English
Poetry; HoYley's English Writers; Shane's Four Ancient Books of
Ji^alcs; and a valuable paper on " Geoffrey of Monmouth's History
of the Britons," in the 1st vol. of Mr Thomas Wlight's Essays 05
Archccological Subjects (London, 1861). (T. GI.)

GEOFFROY SAINT-HILAIRE. Ettenne (1772-1844),'

a celfibrated French naturalist, was the son of Jean G<5rard

Geoffroy, procurator and magistrate of Etampes, Seine-et-

Oise, where he was born, April 15, 1772. His early

education was carefully superiutended by his mother and

paternal grandmother, and when still a boy he had already

become acquainted with the masterpieces of the literature

of the ancients, and of the age of Louis XIV. Destined by
his friends for the church, he entered, as an exhibitioner,

the college of Navarre, in Paris, where he studied natural

philosophy under Brisson; and in 1788 he obtained one

of the canonicates of the chapter of Sainte Croix at

Etampes, and also a benefice Science, however, offered to

him a career more congenial to liis tastes than that of an

ecclesiastic, and. aftet' some persuasion, he gained from his

father permision to remf-^n in Paris, and to attend the

lectures at the College de France and the Jardin des Plantes,

on the condition that he should likewise read law. He
accordingly took up his residence at Cardinal Lemoine's

college, and there became the pupil and soon the esteemed

associate of Brisson's ^.iend, Haiiy, the eminent mineral-

ogist, under whose guiding influence his passion for the

natural sciences daily deepened. Having, before the close

of the year 1790, taken the degree of bachelor in law, he

became a student of medicine, but the lectures of Fourcroy

at the Jardin des Plantes, and of Daubenton at the College

de France, and his favourite scientific pursuits gradually

came to occupy his almost exclusive attention. His studies

at Paris were at length suddenly interrupted, for, on the

12th or 13th of August 1792, Haiiy and the other profes-

sors of Lemoine's college, as also those of the college of

Navarre, were arrested by the revolutionists as priests, and

confined in the prison of St Firmin. Through Daubenton

and other persons of distinction with whom he was

acquainted, Geoffroy on the 1 4th August obtained an order

for the release of Haiiy in the name of the Academy ; still

the other professors of the two colleges, save Lhorfiond,

who had been rescued by his pupil Tallien, remained in

Cuufinenieut Geoffroy, foreseeing their certain destructioa
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if they remaioed in tue Lands of the revolutionists, deter-

mined if possible to secure their liberty by stratagem. By
bribing one of the officials at St Firmin, and disguising

biniself as a commissioner of prisons, he gained admission

to his friends, and entreated them to effect their escape by
following him. All, however, dreading lest their deliver-

once should render the doom of their fellow-captives the

more certain, refused the offer, and one priest only, who
was unknown to Geoffroy, left "the prison. Already on the

night of the 2d of September the massacre of the pro-

scribed had begun, when Geoffroy, yet intent on saving the

life of his friends and teachers, repaired to St Firmin. At
4 o'clock on the morning of the 3d Sept, after 8 hours'

waiting, he by means of a ladder assisted the escape of

twelve ecclesiastics, not of the number of his acquaintance,

and then the approach of dawn and the discharge of a gun
directed at him warned him, his chief purpose unaccom-

plished, to return to his lodgings. Leaving Paris he retired

to fitampes, where, in consequence of the anxieties of which

he had lately been the prey, and the horrors which he had
witnessed, he was for some time seriously iU. At the

beginning of the winter of 1792 he returned to his studies

in Paris, and in March of the following year Daubeoton,
through the interest of Bemardin de Saint Pierre, procured

him the office of sub-keeper and assistant demonstrator of

the 'cabinet of natural historj', vacant by the resignation

of Lacepede. By a law passed June 10th, 1793, Geoffroy

was appointed one of the twelve professors of the newly
constituted museum of natural history, being assigned the

chair of zoology. In the same year he busied himself with

the formation of a menagerie at that institution. On the

6th May 1794 commenced his opening course of lectures,

and on December 1st he read to the society of natural

history his first paper, on the subject of the Aye-aye. Tt

was in 1794, also, that through the introduction of Tessier

Le entered into correspondence with Georges Cuvier, to

whom, after ths perusal of some of his manuscripts, he
wrote :

" Venez jouer parmi nous le role de Linn6, d'un autre

legislateur de I'histoire naturelle." Shortly after theappoint-

ment of Cuvier as Mertrud's assistant (see vol. vL p. 740),
Geoffroy received him into his house. The two friends

wrote together five memoirs on natural history, one of which,

on the classification of mammals, puts forward the idea of

tlie subordination of characters upon which Cuvier based
his zoological system. It was in a paper entitled " Histoire

des Makis, ou singes de Madagascar," written in 1795, that

Geoffroy first gave expression to his views on " tlie unity
of organic composition," the influence of which is percep-
tible in all his subsequent writings : nature, he observes,

presents us with only one plan of construction, the same in

principle, but varied in its accessory parts.

In 1798 Geoffroy was chosen a member of the great

scientific expedition to Egypt. With Delile and Larrey,

on the capitulation of Alexandria in August 1801, he re-

sisted the claim made by the British general Hutchinson to

ihe collections of the expedition, sending him word that,

were his demand persisted in, history would have to record
of him that he also had burnt a library in Alexandria.
Early in January 1802 Geoffroy returned to his accustomed
labours in Paris. He was elected a member of the academy
of sciences of that city in September 1807. In March of

the following year the emperor, who hsd already recognized
Lis national services by the award of the cross of the legion
of honour, selected him to visit the museums of Portugal,
for the purpose of procuring from them collections, and
these, though in the face of considerable opposition from
the British, he eventually was successful in retaining as a
permanent possession for his country. In 1809, the year
after his return to France, he was made professor of zoology
of the faculty of Bci^nces at Paris, and from that period he

devoted himself more exclusively than before to the study
of anatomical philosophy. In 1815 he was elected political

representative for his native town. Three years later he
gave to the world the first part.of his celebrated Fhilosoplne

J.nat07nigiie,t]ie second volume of which, published in 1822,
and memoirs subsequently written account for the forma-

tion of monstrosities on the principle of arrest of develop-

ment, and of the attraction of similar parts. When, in

1830, Geoffroy proceeded to apply to the invertebrata his

views as to the unity of animal composition, he found a

vigorous opponent in Georges Cuvier, and the discussion

between them, continued up to the time of the death of

the latter, soon attracted the attention of the scientific

throughout Europe. Geoffroy, a synthesist, contended, in

accordance with his theory of unity of plan in organic com-
position, that all animals are foimed of the same elements,

in the same number, and with the same connexions: liomo-

logous parts, however they differ in form and size, must
remain associated in tlie same invariable order. With
Goethe he held that there is in nature a law of compensation

or balancing of growth, so that if one organ take on an
excess of development, it is at the expense of some other

part {cf. Darwin, Origin of Species, 5th ed., p. 182); and he

maintained that, since nature takes no sudden leaps, even

organs which are superfluous in any given species, if they

have played an important part in other species of the same
family, are retained as rudiments, which testify to the per-

manence of the general plan of creation. It was his con-

viction that, owing to the conditions of life, the same forms

had not been perpetuated since the origin of all things,

although it was not his belief that existing species are

becoming modified (see Darwin, op. cit., p. xW.). Cuvier,

who was an analytical observer of facts, admitted only tha

prevalence of "laws of coexistence" or "harmony" in

animal organs, and maintained the absolute invari^ability of

species, which he declared had been created with a regard

to the circumstances in which they were placed, each organ

contrived with a view to the function it had to fulfil, thus

putting, in Geoffroy's consideration, the effect for the cause.

In July 1840 Geoffroy became blind, and some months
later he had a paralytic attack. From that time his

strength gradually failed him. He resigned his chair at the

museum in 1S41, and on the 19th June 1844, at the age

of 72, he died.

Geoffroy WTote

—

Catalogtie des Mammijires dii ilvs&um national

cCHiiloirc naturelle, 1813, not quite completed ; Philosophie anato-

mique,—t i. , Des organcs respiraioires, ISIS, & t. il , Des ilonstruo-

siUs humaines, 1S22; Systime dcntaire des Mammiferes ct des

Oiscaux, Istpt. , 1824; Sur le Principe de V Unite de Composition
organiqiie, 1828; Coiirs de VHistoire naturelle des Mammifircs,
1829; Principes de Philosophie zoologiqve, 1830 ; £tudcs progressives

d'un Naluraliste, 1835 ;• Fragments hivgraphiqucs, 1832; Notiom
synthiliqucs, historiques, et physiologiques de Philosophie naturelle,

1 838 ; and other works ; also part of the Description de T£gyple par
la Commission des Sciences, 1821-.30 ; and, with F. Cuvier, Histoire

naturelle des Mammiferes, 4 vols., 1820-42; besides very numerous
papers published in the Annales du Museum, tlie Ann. des Sci.

not., the Bulletin philomalique. La Dicade igypticnne. La Dicadc
philosophique, the JJct. cneyclopidique, Mim. de I'Acad, des Sciences,

and elsewhere, among the subjects of which are the anatomy of

marsupials, ruminants, and electrical fishes, the vertebrate theory
of the skull, the opercula of fishes, teratologj', palseontolo^, and
the influence of surrounding conditions in modifying animal forms.

See Vie, TracauT, el Doctrine ^Scievlifiiiue ^ttienne Oeoffroy Sainl/JHaire,
par son fits J/. Isidore Oeoffroy Saint-HilaiTe. Paris and StrasbuTK. 1847, to
which is appended a list of Geoffroy's works: and Joly, vx Biog. l/nirei:<etle,

t. ivi., ISOli. (F. H. B )

GEOFFROY SAINT-HILAIEE, Imdore (1805-61),
a French zoologist, son of the preceding, was bom at the

Jardin des Plantes, Paris, December 16, 1805. In his

earlier years he showed an aptitude for mathematics, but
eventually he devoted himself to the study of natural his-

tory and of medicine, and in 1824 he was appointed assist-

ant naturalist to his father. On the occasion of his taking

the degree of doctor of medicine. Seotember 8, 1829. he
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read a thesis entitled Propositions sur la monslniosite, con-

tideree chez Vhomme et les animaux ; and in 1832-37 was

fjublished his great teratological work, Uistoire generale et

parliculiere des anomalies de I'organisation chez I'homme et

ies animaux, 3 vols. 8vo, with 20 plates. In 1829 he

delivered for his father the second part of a course of

lectures on ornithology, and during the three following

years he taught zoology at the Athenee, and teratology at

the ficole pratique. He was elected a member of the

academy of sciences at Paris on April 15, 1833, was in

1837 appointed to act as deputy for his father at the

faculty of sciences in Paris, and in the following year

was sent to Bordeaux to organize a similar faculty there.

He became successively inspector of the academy of Paris

(1810), professor of the museum on the retirement of his

father, inspector general of the university (1844), a mem-
ber of the royal council for public instruction (1845), and,

on the death of Blainville, professor of zoology at the

faculty of sciences (1850). In 1854 he founded the
Acclimatization Society of Paris, of which he was president.

He died at Paris, November 10, 1861.

Besides tha above-mentioned works, he wrote

—

Essais de Zoologie

gmeralc, 1841; Vic . . . . d'itienne Gcoffroy Saint-Hilaire, 1847;
Acclimatalion et Domcsticatitm des Ani'naux utiles, 1849, 4th ed.,

1861 ; IMrcs sur Ics substances alimcntaircs et particuliiremcnt sur
la viande dc cheval, 1856; and Histoire naturelle ginerale des rigncs

organiqucs, 3 vols., 1854-62, which was not completed, chap. xx.

of tome iii. being onfinished He was the author also of varioMS

papers on zoology, comparative anatomy, and palaeontology, pub-
fished for the most part in the Amiales du Museum, the ilimoires

des Savants Urangcrs, the Comvtts rendus. and the Diet, des Sdences
naiurellee.

GEOGEAPHY
Intp.oductio.v.

GEOGRAPHY is the science which describes the earth,

the term being derived from two Greek words yrj, the

earth, and ypa^xn, to write. By means of geography the

surface of the earth is delineated and described, boundaries

are defined, areas are exactly measured, and the relative

positions of places are determined. Geography thus em-

braces a wide range of subjects, and it has been found

necessary to divide its study into several distinct sections.

I. Comparative Geography traces the history of discovery,

and records the changes which have taken place in land and

sea in historic times.

II. Mathematical Geography explains the figure, magni-

tude, and motion of the earth, teaches how to determine

the positions of places on its surface, and shows how the

whole or any portion of the earth may, on the principles of

projection, be delineated on a map or chart.

III. Physical Geography is tlie description of tne actual

state of the earth's surface in its three great divisions—land,

sea, and air.

IV. Political Geography describes the earth as divided

into countries, occupied by various nations, and improved

by human art and industry.

The following article is limited to a view of the progress

of geographical discovery, an explanation of the principles

of mathematical geography, and a synopsis of physical

geography. For details relating to political geography the

reader must consult the descriptive articles under their

particular headings.

L View of the Progress of Geographicax Discoveri.

Four main causes have led to geographical discovery and
exploration, namely, commercial intercourse between dif-

ferent countries, the operations of war, pilgrimages and
missionary zeal, and in later times the pursuit of knowledge
for its own sake, which is the highest of all iDotives.

fhe Phoenicians are the earliest commercial people of

whose discoveries we have any correct accounts. They first

explored the shores of the Mediterranean, and eventually

extended their voyages through the Straits of Gibraltar, and
visited the western shores of Spain and Afric£^ planting

colonies and opening wider fields for their commerce by
instructing the natives in their arts and improvements.

They abo monopolized the trade with India ; and their chief

emporium, the rich city of Tyre, was the centre whence the

products of the East and West were distributed. The trade

of the West was brought from the port called Tarshish in

Scripture, which is probably identical with Carthage, where
the ships arrived from Spain, Africa, and distant Britain.

Concerning the far eastern land reached by the Phoenicians,

called Opliir in Scripture, there has been much dispute.

The voyage to Ophir, we are told, occupied three years

thither and homeward, and the cargo consisted of gold,

ivory, apes, peacocks, and "algum" wood (I Kings ix. 20,

and X. 11). The following reasons lead to the conclusion

that Ophir was the Malabar coast of India. In the Hebrew
the word for apes is ho})k (without any etymology in Semitic

tongues), in Sanskrit haji. Ivory in Hebrew is sken-habbim

;

in Sanskrit ibha is an elephant. Peacocks is in Hebrew
tolki-im from toc/ei, the name still used on the Malabar coast,

derived from the Sanskrit. Algum wood, or almug, is

corrupted from valgu (ka), sandal wood from Malabar.

Thus the Phrenicians were the first great carriers of the

ancient world, extending their commercial operations from

their central mart of Tyre on the Syrian coast to the tin-

yielding isles of the Cassiterides-in the far west, and to the

ports of India in the east.

The great Phoenician colony of Carthage retained in full Carthag

vigour the commercial spirit of the parent state. The
Carthaginians traded on the coasts of Spain and Gaul, and

extended their discoveries southwards along the coast of

Africa, and to the Fortunate Islands, now known as the

Canaries. Herodotus relates how the Phoenicians, setting

sail from the Red Sea, made their way to the south, and

when autumn approached they drew their vessels to land,

sowed a crop, and waited till it was grown, when they

reaped it and again put to sea. Havin'g spent two years in

this manner, in the third year they reached the pillars of

Hercules and returned to Egypt. But the most celebrated

voyage of antiquity, undertaken for the purpose of discovery,

was the expedition under Hanno, fitted out by the senate

of Carthage with the view of attempting the complete

survey of the western coast of Africa. Hanno is said, in

the Periplus Hannonis, to have set sail with a fleet of 60

vessels, and the extent of his voyage has been variously

estimated as reaching to the river Nun, to a little beyond

Sierra Leone, and even as far as the Gulf of Benin.

Another famous navigator, who sailed from the Carthaginian

colony of Massilia (Marseilles) in about 320 B.C., was

Pytheas. He steered northwards along the coasts of Spain

and Gaul, sailed round the island of Albion, and stretching

still further to the north, he discovered an island known to

the ancients as Ultima Thule, which may possibly have been

the Shetland Isles.

The conquests of Alexander the Great, by making known

the vast empire of Persia, materially enlarged the bounds

of geographical knowledge. Although the course of his

expedition was mainly by land, the mind of the conqueror

was also intent on commerce and maritime discovery. In

327 B.C. Alexander led an army of Greeks down the valley

of the Cabul river into the Punjab, and his expedition
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resulted in a voyage oi aiscovcry from the mouth of tne

ladus to that of the Tigris, and in opening direct inter-

course between Grecian and Hindu civilization. The

Greeks 'who accompanied Alexander were accurate ob-

servers, and described the towns and villages, the products

and the aspect uf the country, with care. The con-

queror resolved to return through Gedrosia (the modern

Baluchistin), but he also intended to open the trade

by sea between Europe and India, and his general

Nearchus, a native of Crete, volunteered to lead this famous

voyage of discovery. His fleet consisted of 30 galleys con-

taining 2000 men. On October 2, 326 B.C., the fleet of

Nearchus left the Indus, and the anchorages each night are

carefully recorded. On the 17th of December Cape Jask

was doubled and the fleet entered the Persian Gulf, and on

the 9th of February it was at the mouth of the Karun.

Nearchus rejoined Alexander at Susa ; and the conqueror

himself embarked in the fleet and ascended the Tigris to

Opis, above Baghdad. He then ordered his successful

admiral to prepare another expedition for the circumnaviga-

tion of Arabia ; but unfortunately the great conqueror died

at Babylon in 324 B.C., and the fleet was dispersed.

The dynasties founded by Alexander's generals, Seleucus,

Antiochus, and Ptolemy, encouraged the same spirit of

enterprise which their master had so carefully fostered, and
extended geographical knowledge in several directions.

Seleucus Nicator established the Greco-Bactrian empire, and
continued the intercourse with India. Tlie most authentic

information respecting the Gangetic valley was supplied by
Megasthenes, an ambassador sent by Seleucus, who reached
the remote city of Patali-putra, the modern Patna, on the
Ganges.

The Ptolemies of Egypt showed equal anxiety to extend
the bounds of geographical knowledge. Ptolemy Euergetes
sent an expedition which discovered Abyssinia, and fitted

out a fleet under Eudoxus to explore the Arabian Sea.

After two successful voyages, Eudoxus left the Egyptian
service, and proceeded to Cadiz with the object of £tting
out an expedition for the purpose of African discovery ; and
we learn from Strabo that the veteran explorer made at
least two voyages southward along the coast of Africa. The
Ptolemies sent fleets annually from their Red Sea ports of
Berenice and Myos Hormus to Arabia, as well as to ports
on the coasts of Africa and India.

Jomans. The Romans did not encourage navigation and commerce
with tl^e same ardour as their predecessors ; still the luxury
of Rome, which gave rise to demands for the varied pro-
ducts of all the countries of the known world, led to an
active trade both by ships and caravans. But it was the
military genius of Rome, and tiie ambition for universal
empire, which led not only to the discovery but also to the
survey of nearly all Europe, and of large tracts in Asia and
Africa. Every new war produced a new survey and
itinerary of the countries which were conquered. In the
height of their power the Romans had surveyed and ex-
plored all the coasts of the Mediterranean, Italy, Greece, the
Balkan peninsula, Spain, Gaul, western Germany, 'and
Britain; but the eastern parts of Germany, Denmark,
Sweden, and Russia were still unknown regions. In Africa
their empire included Egypt, Carthage, Numidia, and
Mauritania. In Asia they held Asia Minor and Syria, had
*ent expeditions into Arabia, and were acquainted with the
more distant countries formerly overrun by Alexander
namely, Persia, Scythia, Bactria, and India. Roman inter-
course with India especially led to the extension of geo-
graphical knowledge.

The first Roman who undertook a journey to India was
solely inflaenced by the desire to acquire a knowledge of
the people and their doctrines. This was ApolloniSs, a
rcMdcnt at Antioch. who set out towards the close of the

first half century of our era. He and his attendants,

Damis and Philostratus, reached the Indus, and journeying

across the Punjab, came to a bronze pillar with the inscrip-

tion " Here Alexander halted " ; but it is doubtful whether

the party advanced as far the Ganges. It was, however, in

the reigns of Severus and his immediate successors that

Roman intercourse. with India was at its height.

In all time, while warriors and explorers extended the

area of geographical knowledge, there have beftn students

who have striven to 'systematize and put into due form the

accumulated informatioii. From the first it was perceived

that a knowledge of localities could not be attained without

some notion of their relative positions, and their distances

from each other. Consequently the attempts to establish

fixed principles on which the surface of the earth, or any

portion of it, could be delineated, were almost coeval with

the earliest voyages of discovery.

The first attempt made to determine the position of places

appears to have depended on the division of the earth into

"cliraates,"distinguished by the species of animalsand plants

produced in each. This meth'od, however, was soon aban-

doned for another, which consisted in observing at places

the length of the longest and shortest days by means of a

"gnomon." An upright pillar of a known height being

erected on a level pavement, by observing the lengths of the

meridian shadows the progress of the sun-from tropic to

tropic was traced. The most ancient observation with the

gnomon is that of Pytheas, in the days of Alexander the

Great, who observed at the summer solstice at Massilia that

the length of the meridian shadow was to the height of the

gnomon as 213J to 600, an observation which makes the

meridian altitude of the sun at Marseilles on that day 70°

27'. The merit of the invention of the gnomon Ln Greece
is ascribed to the astronomical school of Jliletus ; but there

is reason to believe that this method of observation was
invented in Egypt, aud that Thales carried the knowledge
of it into Greece. This was the first step towards connect-

ing geography with astronomy; and little further advance
was made until the establishment of the famous astrona>

mical school of Alexandria.

Eratosthenes (276-196 B.C.) was the first who reduced
geography to a regular, system, and laid its foundations on
clear and solid principles. Under the patronage of ths

Ptolemies he had access to all the materials collected by
Alexander and his generals. The doctrine of the sphericity

of the earth had by this time been adopted, and the aim of

his labours was to delineate, in conformity with this prin-

ciple, the known parts of the earth's surface. Founding, his

system on the use of the gnomon, he supposed a line to be
traced through certain places, in all of which the lo.igest

day was known to be exactly of the same length. g,uch a
line would evidently be a parallel to the equator. This first

parallel passed through Rhodes, and was ever afturwards
adopted as the basis of ancient maps. Eratosthenes con-
tinued his work by tracing other parallels at certaii? intervals
from the first, one through Alexandria, anothei' through
Syene, a third through Meroe. He also traced, at right
angles to these, a meridian passing through Ichodes and
Alexandria, southwards to Syene and Jleroe. As the pro-
gress which he thus made towards the complt,fion of what
he had so skilfully conceived naturally tended to enlarge his
ideas concerning geographical science, he attempted next
to determine the circumference of the gloLs by the. actual
measurement of a segment of one of i*s great circles,

Posidonius made another measurement uf an arc of the
meridian between Rhodes and Alexandriu about 170 years
afterwards

; but the amount of error in the calculations of
Eratosthenes and Posidonius is uncertain, for want of a
knowledge of the true length of the st<.dium in which their
results are expressed. The ancients made their- first merL-
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dian at the sacrea promontory of Iberia, and their locgitu-

dinal error increased rapidly as they advanced eastwards.
This is no doubt due to their longitudes being based en-
tirely on distances calculated in the itineraries of travellers.

Such data of course produced very great distortions in the

representations given of the countries on the surface of the

globe.

The improvements introduced by Eratosthenes were per-'

lected in principle by Hipparchus, who flourished from IGO
to 135 B.C. H.., was the first astronomer who undertook
the arduous task of making a catalogue of the stars and
fixing their relative positions. His object was to transmit

to posterity a knowledge of the state of the heavens at the

period of his observational The extremities of the imagi-

nary axis round which the'£eavens perform their diurnal

rovolutioLs suggest two fixed points by which the position

of the great circle of the celestial sphere, called the celestial

into one worK of four volumes by Hudson, ana publi.<!hed
between 1698 and 1712, with notes by Dodwell. From tKo
days of Ptolemy to the revival of letters in Europe, little
was done towards the scientific improvement of geographical
science, though military and commercial enterprise led to a
great extension of knowlege of the earth's surface.

_
After the dissolution of the Roman empire, Constan-

tmople became the last refuge of arts, taste, and elegance
;

while Alexandria continued to be the emporium whence
were imported the commodities of the East. The em
peror Justinian se^t two Nestoxian monks to Cliina, who
returned with eggs"of the silkworm concealed in a hollow-
cane, and thus silk manufactures were established in the
Peloponnesus and the Greek Islands. It was also in the
reign of Justinian fiiat Cosmas Indicopleustes, an Egyptian
inerchant, made several voyages, and afterwards composed
his Topographia Cl&istiana, containing a particular descrip-

equator, is^ determined. _ If a great circle be supposed to tion of India. The great outburst of Mahometan conquest
pass through these points and any star, the position of the was followed by an Arabian civilization, having its centres
star will be ascertained if we measure in degrees and parts' at Cordova and Baghdad, in connexion with which gco-
of a degree the arc of the meridian circle intercepted be- graphy again received a share of attention.
tween th star aud the equator, and also the arc of the ' Erom the 9th to the 13th century intelligent Mahometan
equator intercepted between a given point in it and the travellers wrote accounts of what they had seen and heard
meridian circle passing through the star. Upon this prin- I in distant lands, which have been handed down to us •

ciple Hipparchus arranged the stars "according to their ,
while the caliphs of Baghdad encouraged the study of

places in the heavens ; and the great improvement which ! geographical science.

lie introduced into geography consisted in this, that he The caliph Al-Mamun, the worthy son and successor of
applied to the determining of the position of any point on
the surface of the earth the same rule which he had intro-

duced in the arrangement of the constellations^ Thus he

Hariin er-Rashid, caused an Arabic version of Ptolemy's
great astronomical work (SvVto^is /icyiVn;) to be made,
which is known as the Almagest, the word being nothing

furnished the means of ascertaining the relative positions of ! mare than the Greek jj.eyia-T7] with the Arabic article al
)ilaces with far greater accuracy than could be obtained from
itinerary measurements. He made a considerable number
of observations for latitude, and pointed out how longitudes

might be determined by observing the eclipses of the sun

and moon.

The most ancient maps that have reached modem times

ore those which illustrate Ptolemy's geography, but an earlier

map made for Aristagoras, king of Miletus (500 B.C.), is

minutely described by Herodotus. Ptolemy composed his

system of geography in the reign of Antoninus Pius, about

150 A.D. His materials consisted of all the itineraries

prepared by the Romans, proportions of the height of the

gnomon and its shadow at the time of the equinoxes and
solstices taken bydiS'erent astronomers, calculations founded

on the length of the longest days, and various reports of

travellers and navigators. Ptolemy undertook the task of

comparing and reducing this mass of crude material into

one system, following the principles laid down by Hippar-

chus, but which had been neglected during the two centuries

and a half since his time, even by such men as Strabo and
Pliny. lu Ptolemy's work we find for the first time the

mathematical principle of the construction of maps, as well

as of several projections of the sphere.

The errors of Ptolemy arose from defective information,

and the want, in many instances, and especially as regards

the remote parts of the then known world, of astronomical

observations. He adopted the measure of a degree at 500
stadia ; and the latitudes along the chief parallel of Rhodes,

as first laid down by Eratosthenes, are tolerably correct.

But the elements for determining the longitudes were still

derived from itineraries, and errors in latitude accumulated
to the north and south of the central parallel.

Although Ptolemy was the first scientific geographer

whose work has come down to us in a complete form, the

earlier labours of Strabo, who lived in the reigns of Augustus
aud Tiberius, are of equal value, and we fortunately possess

the whole of his 17 books. Pliny also devoted two books

of his extensive work to geography ; and the scattered

geographical notices of other ancient writers were collected

10—9

prefixed. The geography of Ptolemy is also constantly
referred to by Arab writers. The learned men undei
Al-Mamtin began'to apply themselves to astronomy in 813
A.D., following the system of Ptolemy ; and the first obser-
vations that are properly their own were made by El-Bdthany
in" Mesopotamia, of the vernal and autumnal equinoxes, in

882 A.D. The Arab astronomers also measured a degree
on the plains of Mesopotamia, and Ibn Yunus observed
three eclipses at Cairo, The caliph's librarian, Abu Jaiw
Muhammad Ben Musa, wrote a geographical work, now
unfortunately lost, entitled ^asni el Arsi (" A Description of

the World "), which is often referred to by subsequent
writers as having been composed on the model of that of

Ptolemy.

The earliest Arabian traveller whose observations have
come down to us is the merchant Sulaiman, who embarked
in the Persian Gulf and made several voyages to India and
China, in the middle of the 9th century. Sulaiman's infor-

mation was supplemented by that collected by another

writer named Abu Zaid ; and, so far as India is concerned,

this work is the most important that we possess before the

grand epoch of the discoveries of Marco Polo. Next to

Sulaiman followed the voyages of Sindbad the Sailor, whose

narrative, though inserted in the Arabian Nights, also forms

a distinct and separate work, which was translated into

French by M. Langles in 1 8 1 4. Baron Walckenaer ascribes

to the voyages of Sindbad a date about coincident with

those of Sulaiman. Ibn Khurdadra, a fire-worshipper con-

verted to Islam, who died in 912 a.d., also wrote an account

of India. Al Masudi, a great traveller who knew all the

countries between Spain and China, described the plains,

mountains, and seas, the dynasties and peoples, in his

Muruju-l Zahah (" Meadows of Gold "). He died in 956.

His contemporaries were Al Istakhri, who travelled through

all the Mahometan countries, and wrote his Bool- of Climates

in 950, and Ibn Haukal, whose Book of Roads and King-

doms was written in 976. Al Idrisi was bom at Ceuta, and

after travelling far and wide, settled in Sicily, where he was

induced by Roger II.. the Norman king, to write his boo>
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on gcograpbi, the full title of wliicli is The Beiif/ht of

those who seek to wander through the Hegions of the World.

Finnliy Al Kazwlni, who was a coraiiiler from the works of

Istakhri and Ibn Haukal in about 12U3, brings us down to

tlio times when the Italian explorers began to make known
the vast realms of Asia to the people of Europe.

The Mongol and Turkish dynasties, which succeeded each

other after the fall of the Arabian caliphs, also produced

rulers who encouraged geographical science. Philosophers

assembled at the court of Hulaku Khau (1253-1264) at

Maraghah in the north of Persia; and his friend N^iru-'d-

Din was the most famous astronomer of the age. He con-

structed the tables known as the Tables of the Ilkhany,

which corrected some important errors in the former mode
of adjusting the commencement of the new year. Nearly

two centuries later, in l-ilG, Ulugh Begh, of the house of

Timur, succeeded to the throne of Samarkand, and under

his auspices the famous tables called "Zij Ulugh Begh"
were composed. They continued to be authorities for long

afterwards, and even Kinueir, in determining the latitudes

of places in Persia, often quotes the tables of Ulugh Begh.

North- The Northmen of Denmark and Norway, who were the
weo terror of all the coasts of Europe, and who established

themselves iij England and Ireland, in France and Sicily,

were also great promoters of geographical discovery during

the darkest period of the Middle Ages. Tho Northmen
were far from being always vikings, bent only on rapine

and plunder. They were very often peaceful merchants.

King Alfred sent Ulfsten and the Norwegian Ottar on
voyages of discovery towards tho White Sea ; and the

Scandinavian merchants brought the products of India to

England and Ireland. From the 8th to the 11th century

a commercial route from India passed through Kharism and
Novgorod to the Baltic, and immense quantities of Arabian
coins have been found in Sweden, and particularl}' in the

island of Gothland, which are preserved at Stockholm.

Five-sixths of them were from the mints of the Samaniau
dynasty, which- reigned in Khorasan and Trausoxiana from
about 900 to 1000 a.d. It was the trade with the East
that originally give importance to the city of Visby in

Gothland.

In the end of the 9th century Iceland was colonized from

Norway ; and in 985 the intrepid viking Erik, surnamed
the Red, discovered Grceniand, aiul induced some of liis

Icelandic countrymen to settle on its inliospitable shores.

In 98G young Bjorni, son of one of Erik's comrades, sailed

from Iceland to join his father in Greenland, but shaped his

course too far to tho south, and was the discoverer of

America. He sailed along the coasts of Connecticut,

Massachusetts, and Nova Scotia, before he eventually found
the jfjord on the Greenland coast whore his father dwelt.

Then Leif, the son of Erik, bought the ship from young
Bjorni and made another voyage of discovery, and once

more the coast of America was visited. Other expeditions

were undertaken by his two brothers, intercourse was kept
up between Greenland and Norway, and the saga of Thor-

finn telU \is of other voyages to Americx The last that

was heard of the Norwegian colonics in Greenland was in

a brief of Pope Nicolas V. in 1448, where it, is stated that,

30 years before, the settlements had been destroyed by tho

attacks of savages. Two noble Venetians, Nicolo and
Antonio Zeno, who were in the service of the prince of the
Faroe Islands in the end of the 13th century, recorded
their observations respecting the Norse colonies. Antonio
actually went to Greenland, and heard of the visits of

fishermen to two parts of North America called Estotiland

and Drogeo.

At length the long period of barbarism which accompanied
and followed tlie fall of the Roman empire drew to a close

io Europe. The arusades bad a very favourable influence

on the intellectual state of the Western nations. Yuterest-

ing regions, known only by the scant reports of piigrims,

were made the objects of attention and research ; whila

religous zeal, and tlie hope of gain, combined with motives

of mere curiosity, induced several persons to travel by land

into remote regions of the East., far beyond the countries to

which the operations of tho crusaders extended. Among
these was Benjamin of Tudela, who set out from Spain in

1160, travelled by land to Constantinople, and having

visited India and some of the eastern islands, returned to

Europe by way of Egypt after an absence of 13 years.

Christian missionary zeal was another motive for explora-

tion. John of Piano Carpini in Perugia, a Franciscan

monk, was the head of one of the missions despatched by
Pope Innocent to call the chief and people of the Tatars

to a better mind. Ho reached the headquarters of Eatu.

on the Volga, in February 124G; and, after some stay,

went on to the camp of tlie great khan near Karakorum,
and returned safely in the autumn of 1247. A few years

afterwards, a Fleming named Piubruquis was sent by St

Louis on a mission to the Tatar chiefs, and wrote a very

interesting narrative. He entered the Black Sea in May
1253, visited Batu and the court of the great khan Mangu
near Karakorum, and got back to Antioch about tho end
of June 1255. Bubruquis had the merit of being the first

modern traveller who gave a correct account of the Caspian

Sea. He ascertained that it had no outlet; At nearly the

same time Hayton, king of Armenia, made a journey to

Karakorum in 1254, by a route far to the north of that

followed by Carpini aud Rubruquis. He was treated with

honour and hospitality, and returned by way of Otrar,

Samarkand, and Tabriz, to his own territory. The curious

narrative of King Hayton was translated by Klaproth.

While the republics of Italy, and above all the state of Maro
Venice, were engaged in distributing the jewels, the spices. Polo

and the fine cloths of India over the Western world, it wag
impossible that motives of curiosity, as well as a desire ol

commercial advantage, should not be awakened to such a

degree as to impel some to brave all the obstacles and
dangers to be encountered in visiting those remote countries.

Among these were Nicolo and MafTeo Polo, two brothers

who traded with the East and visited Tatary. The recital

of their travels fired the youthful imagination of young
Marco Polo, the son of Nicolo, and ho set out for the court

of Kublai Khan, with his father and uncle, in 1 265. After

a journey of three years and a half they reached Yeu-king,

near the spot where Peking now stands, and young Marco
was enrolled among the attendants of honour of the Grand
Khan. During the seventeen years that he remained in this

service, Marco Polo was employed on important missions ;

and besides what he learnt from his own observation, ho
collected from others much information concerning countries

which he did not visit. He returned to Europe possessed

of a vast store of knowledge respecting the eastern parts of

tho world, and, being afterwards made a prisoner by fho

Genoese, he dictated the narrative of his travels during his

captivity. The work of Marco Polo is the most valuable

narrative of travels that appeared during the Middle Ages,

and its latest and ablest editor tnily says, " All other

travellers of that time are but stars of a low magnitude
beside the full orb of Marco Polo."

Still these minor orbs continued to do useful geographical

work, while striving to spread the truths of the Gospel.

Among them were John of Monte Corvino, a Franciscan

monk, Andrew of Perugia, John MarignioH, and Friar

Jordanus, who visited the west coast of India, and above
all Friar Odoric of Pordenone. Odoric set out on his

travels in about 1318, and was in western India and
northern China between 1321 and 1328, dying in 1331.

He went by Constantinople to Trebizond, thence through
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Persia to Ormuz, where he embarked for Tana in Salsette.

He then went to Malabar, Sumatra, and Java, and by the

jiorts of China to Cambaluc or Peking, where he retnained

lor three years. Turning westward he journeyed by Shenai

into Tibet, and was the first European to yisit Laasa. His
homeward journey led him by Cabul and Khorasan to

Tabriz, and thence to Venice. His companion was an Irish-

man named Friar James.^

Ibn Batuta, the great Arab trwTeller, is separated by a

wide spaee of time from his co'untrymen already mentioned,

and he finds his proper place in a chronological notice after

the days of Marco Polo—for he was not born at Tangier

until 1304. He began his wanderings in 1325, his career

thus coinciding in time with that of Sir John Mandeville

J1322-1356), but the Moor was more trustworthy than the

Snglishmau. Ibn Batuta went by land from Tangier to

Cairo, then visiting Syria, and performing the pQgrimages

to Medina and Mecca. After exploring Persia, and again

residing for some time at Mecca, he made a voyage down
the Red Sea to Yemen, and travelled through that country

to Aden, which remarkable place he correctly describes.

Thence he visited the African coast, touching at Momboas
and Quiloa, and then sailed across to Onnuz and the Persian

Gulf. He crossed Arabia from BaUreyn to Jiddah, traversed

the Red Sea and the desert to Syene, and descended the

Nile to Cairo. After this he revisited Syria and Asia

Minor, crossed the Black Sea to Caffa, and proceeded to the

camp of the khan of Kipchak at the foot of the Caucasus.

Ibn Batuta crossed the desert from Astrakhan to Bokhara,

and went over the Hindu Kush to Cabul, reaching the

Indus somewhere below Larkhana, in 1333. He gives an
interesting account of Muhammad Tughluk, then ruler

of Delhi, in whose service the great traveller remained for

about eight years. He was sent on an embassy to China
in 13i2, travelling by land from Delhi to the seaport;

whence the ambassadors sailed down the west coast of India

to Calicut, and then visited the Maldive Islands and Ceylon.

He made a voyage through the Islands to China, and on

his return he proceeded from Malabar to Baghdad and
Damascus, where he got his first news from home and
heard of his father's death. Finally he reached Fez, the

capital of his native country, in November 1349, after an

absence of twenty-four years, and came to the conclusion thst

there was no place like home. After ajourney into Spain, he

set out for Central Africa in 1352, and reached Timbuctoo
and the Niger, returning to Fez in 1353. He had travelled

over a length of at least 75,000 English miles. ' His narra-

tive was committed to writing from his dictation, by order

of the saltan of Fez, and the work was completed in

December 1355. Ibn Batuta died at the age of seventy-

three, in the year 1377. His whole work was carefully

edited in the original, with a translation into French under

the auspices of the Asiatic Society of Paris, and published

in 1858. Colonel Yule has given ns an English version of

the portion relating to China.

Ibn Batuta was certainly the greatest of Arab travellers,

and soon after Ids death in the kingdom of Fez, the opposite

realm of Spain t^gan to send forth explorers to distant

lands. The peaceful reign of Henry IIL of Castile is

famous for the attempts of that prince to extend the diplo-

matic relations of Spain to the remotest parts of the earth.

Mariana teUs us that he sent embassies to the princes of

Christendom and to the Moors. In 1403 the Spanish king

sent a knight of Madrid, named Ruy Gonzalez de Clavijo,

to the court of the mighty Timur, at Samarkand. He re-

' Sir John Mandeville copied largely from Odoric, and the substance

of Ilia travels to the Indies and Cathay is entirely stolen from the

Italian traveller, though amplified with fables from PUny and other

ancients, as well as from his own imaginatiou. See Colonel Yulo in

his account of Odoric (Cathay, and the Way Thither, i. p. 27).
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turned in 1406, and died soon after, but not before he
had written a most valuable and interesting narrative of bis

travels from Constantinople through Persia and Khorasan
to the Oxus, and thence by the Iron Gates to Samarkand.

Several Italians continued to make important journeys iii

the East during the 15th century. Among them was
Nicolo Conti, who passed through Persia, sailed along the
coast of Malabar, visited Sumatra, Java, and the south of

China, returned by the Red Sea, and got home to Venice
in 1444, after an absence of twenty-five years. He related
his adventures to Poggio Bracciolini, secretary to Pope
Eugenius IV. ; and the narrative contains much interesting
information. Towards the end of the same century, the
Venetians sent several embassies to Uznn Hassan, the rule<

of Persia, and to Shah Ismail, his successor; and the narra-
tives of the envoys furnish some new geographical informa-
tion. The first of these was Caterino Zeno, who induced
Uzun Hassan to make war on the Turks in 1472 ; and he
fl'as followed by Josafat Barbaro and Ambrogio Contarini
Another Venetian traveller of this period, whose narrative

has been preserved, was Giovan Maria Angiolello. He
was. in the service of the Turks, and was present in

their catapaign against the Persians. One of the most
remarkable of the Italian travellers was Ludovico dt
Varthema, whose insatiable desire to see foreign countries'

induced him to leave his. native land in the year 1502.'

He went to Egypt and Syria, and for the sake of visiting

the holy cities became a Mahometan. After many ex-

traordinary adventures he got on board a ship at Aden.
Varthema is the first European who gave an account of

the interior of Yemen. He afterwards visited and described

many places in Persia, India, and the Eastern Archipelago,

returnmg to Europe in a Portuguese ship after an absence

of five years.

In mentioning Varthema we have anticipated events ; but

in the 15th century the time was approaching when the

discovery of the Cape of Good Hope was almost indefinitely

to widen the scope of geographical enterprise. The great

event was preceded by the discovery of the polarity of the

magnetic needle, and the consequent construction of the

mariner's compass. This most important discovery appears

to have been made in China, and it is uncertain when the

compass was first used by Western nations. Its introduc-

tion has been attributed to Flavio Gioia, a citizen of Amalfi,

in the kingdom of Naples, about the year 1307. Enc('ur-

aged by the possession of this sure guide, by which at all

times and in all places he could with certainty steer his

course, the navigator gradually abandoned the method of

sailing along the shore, and boldly committed his bark

to the open sea. Navigation was then destined to make
rapid progress. The growing spirit of enterprise, combined

with the increasing light of science, prepared the states of

Europe for entering upon that great career of discovery, of

which the details constitute the materials for the historj' of

modern geography. Portugal took the lead in this new

and brilliant path, and foremost in the front rank of the

worthies of this little hero-nation stands the figure of

Prince Henry the Navigator.

The work of Prince Henry is well defined by his bio-

grapher, Mr Major. Until his day the pathways of the

human race had been the mountain, the river, and the plain,

the strait, the lake, and the inland sea. It was he who first

conceived the thought of apening a road through the unex-

plored ocean,—a road replete with danger but abundant in

promise. Born on March 4, 1394, Prince Henry was a

younger son of King Joao of Portugal and of Philippa of

Lancaster, the grandchild of Edward III.; so that he was

half an Englishman. Prince Henry relinquished the

pleasures of the court, and took up his abode on the inhos-

pitable promontory of Sagres, at the extreme south-wesiern
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angle of £ i rope. T^- find the sea-path to the " thesauris

Arabum et divitis Iiidise " was tlie object to which he

devoted his life. He collected the information supplied by

ancient geographers, unweariedly devoted himself to the

study of navigatiou and cartography, and invited, with

princely liberality of reward, the co-operation ol {Ke boldest

and most skilful navigators of every country. The prince's

motto was " Talent de bien faire,"—the word " talent," in

those days, conveying not the idea of power or faculty, but

of desire. Having acquired military renown by the

capture of Ceuta in 1415, he set his mind upon the con-

quest of Guinea, and sent every year two or three vessels

to examine the coasts beyoud Cupe Nun, which was then

the limit of exploration. Yet none of his ships for many
years had the hard-liood to round Cape Bojador.

The first fruit of Prince Henry's explorations was the

rediscovery of Madeira and Porto Sauto, in 1418 and

1420. The truth of the romantic story of the first dis-

covery of Jladeira by two English lovers named Robert

Machim and Anna d'Arfet, in the time of Edward III., has

been demonstrated by Mr Major. Madeira and Porto Santo

were granted to Prince Henry by his brother, King Duarte,

in 1433. In the same year one of the prince's ships, com-

manded by Gil Eannes, at length doubled Cape Bojador.

In 1435 Affonso Goiisalves Baldaya, the prince's cup-bearer,

[lassed 50 leagues beyond the cape ; and eight years after-

wards Nuiio Tristam got to a point 25 miles beyond Cape

Blanco. But it was not until 1445 tliat the mouth of the

Senegal was reached by Diniz Dias ; and in those days the

Portuguese gave the name of Guinea to the country com-

mencing at Cape Nun. In 1481 the king of Portugal

assumed the title of lord of Guinea. Up to 1446 there had

been 51 caravels to the Guinea coast, and almost every year

some new advance was made. Meanwhile the Canaries and

Azores were brought within the realms of Spain and

Portugal In 1402 a Norman named Jean de Bethencourt,

accompanied by Gadifer de la Salle, had landed op the

island of Lan9-rote, and with reinforcements from Spain

he subjugated Forteventura and Ferro, anil received the

sovereignty of the Canaries from the king of Castile. But
he returned to his lands in Normandy in 1406, and died

there in 1425. Gomera, Palma, Teneriffe, and the Great

Canary were still unconquered. Prince Henry made
tjveral attempts to establish Portuguese rule on these

islands ; the right was long disputed with Spain ; and it was
not until 1479 that the treaty of Alcagora provided for the

concession of the sovereignty of the Canaries to Spain.

Prince Henry, however, successfully colonized the Azores,

and in 1444 St Michael's was discovered, the settlement of

the other islands following soon afterwards.

In 1455 an important expedition was despatched by
Prince Henry, under the command of a young Venetian
a.l venturer named Alvise Cadamosto. Touching at Madeira
and the Canaries, Cadamosto made his way to Cape Blanco

on the African coast, and thence to Senegal and the Gambia.
He returned with a full report of all he had seen, and in the

fuLlowing year he again sailed from Lagos direct for Cape
Blanco, with three ships, and discovered the mouth of a
river which he named the Rio Grande (Jeba (). In 1457
Dlogo Gomez sailed vdih orders to proceed as far as he
could, and made his way to the Gambia. The Cape Verd
Islands were discovered and colonized about 1462.

Prince Henry the Navigator died on the 13th of

November 1460, and was buried near his father and mother
in the monastery of Batalha. Ii^ 1839 a monument to his

memory was erected at Sagres. During the long period in

which the prince was continuing his maritime explorations,

he did not cease to cultivate the science of cartography.

The geographer Jayme of Majorca superintended his school

of navigation at Sagres, and at the prince's instance the

finest specimen of medieval map-making that has been

preserved was prepared at Venice under the superintendence

of Fra Mauro of the Camaldolese convent of San' Miguel

de Marano. The geographical knowledge of the 15th cen-

tury is also shown by the famous Borgia map (see PlatelL),

a brouze planisphere which came into the possession of

Cardinal Borgia about 1794, and was published in 1797

by the cardinal's nephew. The Borgia map, hdwever, is

of the very beginning of the 15th century.

The progress of discovery for a time received a check

from. the death of Prince Henry, but only for a time. In

1462 Pedro de Cintra extended Portuguese exploration GOO

miles beyond the furthest point reached by Cadamosto, and

discovered Sierra Leone. Fernan Gomez followed in 1469,

and opened the trade with the Gold Coast ; and in 1 484

Diogo Cam discovered the mouth of the Congo. The king

of Portugal next despatched two vessels of 50 tons in

August 1486, under the command of Bartholomeu Dias, to

continue discoveries southwards; while, in the following

year, he sent Pedro de Covilham and Afi'ouso de Payva to

discover the country of Prester John. Dias succeeded in

rounding the southern point of Africa, which he named

Cabo Tormentoso ; but king Joao IL, foreseeing the realiza

tion of the long-sought passage to India, gavo it the endur-

ing name of the Cape of Good Hope. Dias returned to

Lisbon in December 1487 ; -meanwhile Payva had died at

Cairo ; but Covilham, having heard that a Christian ruler

reigned in the mountains of Ethiopia, penetrated into

Abyssinia in 1490. He delivered the letter which Joao

II. had addressed to Prester John to the negiis Alexander

of Abyssinia, but he was detained by that prince and never

allowed to leave the country.

The results westward and eastward of the exertions of

Prince Henry were the discovery of America by Columbus

and of the Cape route to India by Vasco da Gama.
Christopher Columbus was born at Genoa aboiit 1435. Colum.

His name in Italian was Colombo, and in Spain he is known tus

as Cristoval Colon. The fame of the Portuguese discoveries

attracted strangers from all parts of the world, and in 1470

Columbus arrived at Lisbon. He was in Portugal from 1470

to 148^ duringwhich time he made several voyages to the

coast of Guinea in the Portuguese service. He married a

daughter of Bartholomeu Perestr-ello, to whom Prince

Henry had granted the commandership of Porto Santo, and
lived for some time on fliat island. He learned, from many
pilots experienced in the western voyages to the Azores,

facts and signs which convinced him that there was -an

unknown land towards the west. Columbus also studied

the Imago Mundi of Cardinal Pierre d'Ailly, whepce he
culled all he knew of Aristotle and Strabo ; and he read the

'narrative of Marco Polo. By 1474 his grand project of

discovery was established in his mind, and nothing after-

wards could divert him from the pursuit of it. On the re-

fusal of the king of Portugal to entertain his proposal,

Columbus left Lisbon with his son in 1484, and he spent

the interval until 1492 in appeals to the Spanish court

At length, having overcome all obstacles, he set sail with £

fleet of three ships from Palos, on the 3d of August 149^
on his unprecedented and perilous voyage. On the 12th
of October, having crossed the Atlantic, Columbus sightefl

land, which was nam2d San Salvador. Mr Major has re^

cently proved that this island is one of the Bahamas, now
known as Watling Island. After discovering Cuba, His
paniola, and many small islands, Columbus set sail on his

return voyage on January 16, 1493, and arrived at Palos on
the 15thof Marclu His reception in Spain was enthusiastic,

and commensurate with the grandeur of his achievement
and on the 25th of September 1493 he sailed from Cadiz
on his second voyage, with a fleet of three large ships and
fourteen caravels. On the 3d of November he discovered the
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island of Dominica, and during the voyage his discoveries

included the Windward Islands and- Jamaica. He returned

to Cadiz on June 11, 149() ; and it was not until Jlay 30,

1498, that he set sail on his third voyage. The first land

lie cams to formed a new discovery, which he named the

island of Trinidad, and it was in this voyage that he reached

the mainland of South America, and discovered the islands

of Cubagua and Margarita. A colony had been formed on
Hispaniola, and soon afterwards a judge named Francisco

de Bobadilla arrived from Spain, having been sent, at the

instigation of the greal; discoverer's enemies, to inquire into

his conduct. Bobadilla seized upon the government, and
sent Columbus home in chains. Ferdinand and Isabella

wereoverwhelme.1 with shame, and the people with astonish-

ment, on his arrival. He was at once released, and false

promises of restitution and reward were profusely made.

But Bobadilla was superseded, not by Columbus, but by
Nicolas da Ovando. On the 9th of May 1502, however,

Columbus was allowed to sail on a fourth and last voyage

of discovery. He reached the island of Martinique on the

13th of June, and touched at Dominica and Hispaniola.

Tlience he sailed westward, discovering the coast of Veragua
and the harbour of Porto Bello. After a stay in Jamaica,

he set sail for Spain on the 12th of September 1504, and
arrived at San Lucar on the 7th of November. Ho lived

for two years lunger, experiencing the blackest ingratitude

from the Spanish court. At length, in debt and poverty,

and bowed down by disappointment, this great man died

May 20, 1506. His body was buried at Valladolid, and
removed in 1513 to Cartuji de las Cuevas near Seville. A
monument was erected over his grave, with the inscription

—

A C.astilh y Lfon,
Nuevo Muiido diii Colon.

In 1536 tlie bodies of Columbus and his son Diego were

transported to St Domingo; and tlience they were removed
to Havana in 1795. The ashes of the immortal discoverer

now repose- in the cathedral of Havana.
While Columbus was discovering a new world, the Por-

tuguese continued their persevering efforts to reach India

by sea. Vasco da Gama sailed from Lisbon on the 8th of

July 1497 with four vessels built expressly for the voyage,

the largest not exceeding 120 tons, and called the "Sara
Gabriel." His brother Paolo commanded the "Sam
Raphael," and the " Berrio" was under Nicolas Coelho.

On November 22, with a fair wind. Da Gama rounded the

Cape of Good Hope, and anchored in the bay named San
Bras by Bartholomeu Dias, on the 25th. On Christmas
Day he siglitod land, which, on that account, he named
Natal. He reached Mombas on the 7th of April, and on
;he 20th of May 1493 he anchored before Calicut. Da
Gama returned to Lisbon in August 1499 ; and at his re-

commendation another fleet was fitted out, consisting of

thirteen well-armed ships, under Pedro Alvarez Cabral, with

Bartholomeu Dias and Nicolas Coelho under his orders.

Tiie expedition sailed on the 9th of March 1500 ; and on the

22d of April Cabral discovered the coast of Brazil, and took

formal possession for the king of Portugal. Resuming his

voyage to the East, he reached Calicut in September, and
obtained permission to build a factory, establishing friendly

relations also at Cananor and Cochin. He returned to

Lisbon in July 1501. Vasco da Gama set sail, with a much
larger Beet, on his second voyage in 1502. He visited

several ports on the west coast of India, engaged in war as

well as in commerce, and returned in September 1503. In
1503 Antonio da Saldanha and Alfonso de Albuquerque
sailed for India, and made terms of friendship with the

chief of Quilon. Dom Francisco de Almeida, the first

viceroy of the Indies, was sent out in 1505. He founded
the ports of the Angediva and Cananor, and his son Lauren^o
discovered Ceylon. Tristam da Cunha, with Affonso de

Albuquerque under his orders, was sent to occupy .?ocotra'
and in 1506 Albuquerque came to India as second viceroy.'

He explored the coasts of Arabia and Persia, made the kino-

of Ormus tributary to Portugal, and sent embassies to
Abyssinia. In 1509 (?) a factory was established at Malacca :

and on November 25, 1510, the great' Albuquerque com.
quered Goa, and established the seat of his government
there. la 1512 the Moluccas were discovered; and in

1517 Fernam Peres de Andrade reached China, and entered
into commercial relations with the governor of Canton. In
1524 Vasco da Gama arrived in India for a third time, as

viceroy, and landed at Goa on the 11th of September. Ho
died at Cochin on the 24th of December 1524, and in 1538
his body was transported to Portugal, and buried in his

tomb at Vidigueira, of which town he was count.

The voyages of Vasco da Gama revolutionized the com-
merce of the East. Until then the Venetians held the
carrying trade of India, which was brought by the Persian
Gulf and Red Sea into Syria and Egypt, tlie Venetians re-

ceiving the rich products of the East at Alexandria and
Ueyrout, and distributing them over Europe. This com-
merce was a great source of wealth to Venice ; but after the

discovery of the new passage round the Cape, and the cou-

quests of the Portuguese, the trade of the East passed into

other hands.

The aohievements of Columbus and Da Gama are^rm- Ths

measurably enhanced when we consider the inadequate "^'"'^

means at their disposal, their small and ill-formed ships, and
their defective knowledge of -navigation. The mariner's

compass had been in use for nearly two centuries, and it

was Columbus himself wlio first observed the phenomena of

variation. But the compass and rough sea-card were tlie

only appliances, until the learned Nuremberger, Martin

Behaim, invented the application of the astrolabe to pur-

poses of navigation, whicli enabled mariners to ascertain

their latitude. This was in the year 1480. The astrolabe

was used by Vasco da Gama on his first voyage round the

Cape of Good Hope ; but the movement of a ship rendered

accuracy impossible, and the liability to error was increased

by the necessity for three observers. One held the

astrolabe by a ring passed over the thumb, the second

measured the altitude, and the third read off. The astro-

labe was a metal circle graduated round the edge, with a

limb called the alhidada fixed to a pin in the centre, and

working round the graduated circle. The instrument had

two sights fitted upon it, one at each end, and was

suspended by a ring so as to hang vertically on one hand,

while the atlMida was worked up and down until tlie sun

could be seen through both the sights. It then gave the

zenith distance. The Onlenanzds of the Spanish council

of the Indies record the course of instruction prescribed for

pilots, which included the De Sphcera Muiidi of Sacrobosco,

the spherical triangles of Regiomontanus, the Atmarjest of

Ptolemy, the use of the astrolabe and its mechanism, the

adjustments of instruments, cartography, and the methods

of observing the movements of. heavenly bodies. The only

observations employed by the ancients for finding the longi-

tude were those of the eclipses of the moon, and it was

not until 1610 that Galileo discovered another method by

observation of Jupiter's satellites.

The discoveries of Columbus awakened a spirit of enter-

prise in Spain which continued in full force for a century
;

adventurers flocked eagerly across the Atlantic, and dis-

covery followed discovery in rapid succession. Many of the

companions of Columbus continued his work, Pinzon in

1499 reached the mouth of the Amazon ;
and in the same

year Alonzo de Ojeda, accompanied by a Florentine named

Amerigo Vespucci, touched the coast of South America

somewhere near Surinam, following the shore as far as the

G ulf of Maracaibo, Vespucci afterwards made three voyages
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to the Brazilian coast; and ia 1504 he wrote an account of

his four voyages, which was widely circulated, and became

the meai.s of procuring for its author the high honour of

giving his namfe to the whole continent. Mr Major has

discussed the "hitherto obscure question of the' way in which

the name " America " originated, in a paper distinguished

for great learning and very able criticism. He has shown

that the word "America" first appeared on the Mappe

Monde drawn by Leonardo da Vinci, and he explains the

chain of circumstances which led to its adoption. The first

map known to exist with America delineated upon it is that

drawn by Juan de \& Cosa, the pilot of Columbus in his

second voyage, which is dated 1500. Juan de la Cosa was

with Ojeda and Vespucci, and afterwards with Qjedain his

last ill-fated expedition. In May 1 507, just a year after

the death of Columbus, one Martin Waldseemiiller (Hyla-

comulos) wrote a work called Cosmographice Iniroductio,

to which was appended a Latin edition of the four voyages

of VespnccL In this book, *fhich was printed at St Di6

in Lorraine, ho proposed that the name of America should

be given to the New World. In 1 508 the first engraved map
containing theNew World appeared, in an edition of Ptolemy

printed at Rome, but it does not bear the name of America,

But in 1509 the name "America," proposed by Hylacomu-

lus in 1507, appears, as if it was already accepted as a well-

known denomination, in an anonymous work entitled Globus

Mtmdi, published at Strasbnrg. This was three ye^rs be-

fore the death of VespuccL The Mappe Monde of Leonardo

da Vinci, to which Major assigns the date of 1514, has the

name of America across the South American '.continent

In 1508 Ojeda obtained the government of the coast of

South America from Cabo de la Vela to the Gulf of Darien;

and at the same time Diego Nicuesa was appointed governor

of Veragua from the Gulf of Darien to Cape Gracias a Dios.

The two adventurers arrived at Uispaniola together ; but

Ojeda set out first for his government, landed at Carthagena

in 1510, and sustained a bloody defeat from the natives, in

which his lieutenant, Juan de la Cosa, was killed. Ojeda
then embarked, and eventually selected a site on the east

Bide of the Gulf of Darien for his seat of government. Here
he was again defeated by the natives, and, returning to

Hispaniola for aid, lie died there in extreme poverty.

Nicuesa was still more unfortunate, and died at sea. The
Spaniards in the Gdf of Darien were left by Ojeda under
the command of Francisco Pizarro, the future conqueror of

Peru. After suffering from famine and disease, Pizarro

embarked the survivors in small vessels, but outside the

harbour they met a ship wliich proved to be that of the
baehiller Martin Fernandez Enciso, Ojeda's partner, coming
with provisions and reinforcements. They all returned to

their settlement called San Sebastian, but found that the
Indians had destroyed the fort, and Enciso determined to

abandon it.
. One of the crew of Enciso's ship, Vasco

Nunez de Balboa, the future discoverer of the Pacific Ocean,
induced his commander to form a settlement on the other
side- of the Gulf of Darien. The soldiers became discon-
tented and deposed Enciso, when Vasco Nunez, a clever and
courageous adventurer, took command of the Darien settle-

ment in March 1511. Enciso was a man of learning, and
an accomplished cosmographer. His work Suma de Geo-
i^rafiri, which wa.s printed in 1619, is the first Spanish book
\rhich gives an account of America. Vasco Nunez, the new
commander, entered upon a career of conquest in the neigh-
bourliood of Darien, which ended in the discovery of the
Paci6c Ocean on the 25th of September 1513. In 1514
Pedrarias de Avila, an old man of rank and some reputation,
but with no ability, and of a malicious disposition, was
appointed to supersede Vasco Nunez as governor of Darien,
and the baehiller Enciso came out in his fleet. Pedrarias,
on a false pretext, beheaded Vasco Nunez iD 1517, which

was one of the greatest calamities that could have happened

to South America at that time ; for the discoverer of the

South Sea was on the point of saUing with a little fieet into

his unknown ocean, and a humn.ne and judicious maa would
have been the conqueror of Peru, instead of the cruel and
ignorant Pizarro. In the year 1619 Panama was founded

by Pedrarias ; and the conquest of Peru by Pizarro followed

a few years afterwards. Heman Cortes overran and con-

quered Mexico from 1518 to 1521, and the discovery and
conquest of Guatemala by Alvarado, of Florida by Hernando
de Soto, and of Nueva Granada by Quesada, followed in

rapid succession. The first detailed account of the west

coast of South America was written by that keenly obser-

vant old soldier, Pedro de Cieza de Leon, who was travel-

ling in South America from 1533 to 1550, and published

his story at Seville in 1553.

But the great anxiety of the Spanish Government at tliat

time was to find a westward route to the Moluccas. For
this purpose Juan Diaz de Solia was despatched in October

1515, and in January 1516 he discovered the mouth of tho

Rio de la Plata. He was, however, killed by the natives,

and his ships returned. In the following year Magellan

laid before Charles V., at Valladolid, a scheme for reaching

the Spice Islands by sailing westward. He had already

served with his own countrymen, the Portuguese, on the

coast of India and at the taking of Malacca, and he was an

accomplished and resolute seaman. With a fleet of five

ships, and the rank of captain-general, Magellan sailed from

San Lucar on the 2l6t of September 1519. After touching

on the coast of Brazil, at the Rio de la Plata, and at Uie

ports on the east coast of Patagonia, Magellan entered the

straits which bear his name in October 1620. In conse-

quence of many fires being seen on the southern shores of

the strait, he named that country Tierra del Fuega The
fleet, now consisting of the " Trinidad," " Vittoria," and
" Concepcion," emerged from the strait and entered the

Pacific Ocean on the 27th of November 1520. They then

steered north-west, crossed the line on the 13th of February

1521, and on the 6th of March reached the Ladrone Islands.

Thence Magellan proceeded to the Philippines. He was
killed in an attack on the island of Matan, which he made
in order to bring it under subjection to his ally the king of

Zebu, on the 26th of April 1521. Thus fell this great

navigator, who was second only to Columbus in the his-

tory of nautical exploration. His brother-in-law, Duarte

Barbosa, was selected to sacceed Magellan in command of

the fleet, with Joao Serrao as his colleague. They were

both killed in battles with the natives, and eventually a

Biscayan named Sebastian del Cano, sailing home by way of

the Cape of Good.Hope, reached San Lucar in command of

the " Vittoria" on the 6th of September 1622, with eighteen

survivors. Del Cano was received with great distinction

by the emperor, who granted him a globe for his crest, and
the motto " Primns circumdedisti me."

Willie the Spaniards were circumnavigating the world

and completingtheir knowledge of the coasts of Central and

South America, the Portuguese were actively engaged on

similar work as regards Africa and the East Indies.

In Abyssinia the mission of Covilham led to further

intercourse. In April 1520 the Portuguese viceroy of th'e

Indies took a fleet into the Red Sea, and landed an embassy

consisting of Dom Rodriguez de Lima and Father Francisco

Alvarez, a priest whose detailed narrative is the earliest and

not the least interesting account we possess of Abyssinia.

it was not until 1526 that the embassy was dismissed ; and

not many years afterwards the negfts entreated the help

of the Portuguese against Mahometan invaders, and the

viceroy sent an expeditionary force, commanded by hia

brother Cristoforo da Gama, with 450 musketeers. Da
Gama was taken prisoner and killed, but his Portuguese



aXTEENTU CENTUKY.] GEOGRAP HY 183

enabled the Christians of Abyssinia to regain their power,

and a Jesuit mission •remaiued in the country. While
Abyssinia was thus opened to the enterprise of the Portu-

guese on the east side of Africa, they also eetablislied a

close connexion with the kingdom of Congo on tlie west

side, and obtained much information respecting the interior

of the continent. Duarte Lopes, a Portuguese settled in the

country, was sent on a mission to Rome by the king of

Cougo, and Pope Sixtas V. caused him to recount to his

chamberlain, Felipe Pigafetta, all he had learned during

the nine years he had been in Africa, from 1578 to 1587.

Tliis narrative, under the title of Description of i/ie King-

dom of Congo, was published at Rome by Pigafetta in 1591.

A map was attached on which the two equatorial lakes,

Victoria and Albert Nyanza, and Lake Tanganyika are

shown, and the empire of Munomoezi or Uwiamuezi is laid

down. The most valuable work on Africa during the 16th

century is, however, that written by Leo Africanus. This

famous traveller was born at Granada, and retired into

Africa when his native town was captured by the Spaniards.

He travelled extensively in the north and west of Africa,

and was eventually taken by pirates and sold to a master

who presented him to Pope Leo X. At the pope's desire

he translated his work on Africa into Italian, and died in

about the year 1526.

In the East Indies the Portuguese acquired predominating

influence at sea, establishing factories on the Malabar coast,

i'n the Persian Gulf, at Malacca, and in the Spice Islands,

and extending their commercial enterprises from the Red
Sea to China. Their missionaries were received at the

court of Akbar, and Benedict Goes, a native of the Azores,

was despatched on a journey overland from Agra to China.

Ho started in 1603, and, after traversing the least known
parts of Central Asia, he reached the confines of China.

Ha appears to have ascended from Cabnl to the plateau of

the Pamir, and thence onwards by Yarkand, Khotan, and
Aksu. He died at a place called Socieu in March 1607;
and thus, as one of the brethren pronounced his epitaph,

"seeking Cathay he found heaven."

The activity and love of adventure, which became a

passion for two or three generations in Spain and Portugal,

spread to other countries. It was the spirit of the age

;

and England, Holland, and France soon began to enter

Eoglisli upon the same glorious career. English enterprise was
»'t«i'- first aroused by John and Sebastian Cabot, father and son,
P"^*' who came from Venice and settled at Bristol in the time of

rhe Henry VII. Tlio Cabots received a patent, dated March
Sabots. 5, 1496, empowering them to seek unknown lands; and

John Cabot discovered Newfoundland and part of the coast

of America. Sebastian afterwards made a voyage to Rio
de la Plata in the service of Spain, but he returned to

England in 1548, and received a pension from Edward VI.
"in consideration of the good and acceptable services done
and to be done." He was placed at the head of the Society
of Merchant Adventurers, and, by his knowledge and ex-

perience, he was the means of keeping alive the spirit of

enterprise in England, and of extending her foreign com-
merce. At his suggestion a voyage was undertaken for the
discovery of a north-east passage to Cathay, with Sir Hugh
Willoughby as captain-general of the fleet, and Richard
Chancellor as pilot-major. They sailed in May 1553, but
Willoughby and all his crew perished in a harbour on the
Lapland coast. Chancellor, however, was more fortunate.
He reached the White Sea, performed the journey overland
to Moscow, where he was well received, and maybe said to
have been the founder of the trade between Russia and
England. He returned to Archangel and brought his ship
back in safety to England. On a second voyage, in 1556,
Chancellor was drowned; and three subsequent voyages,
led by Stephen Burrough, Pet, and Jackman^ effected

an examination of the straits which lead into the Sea oi

Kara.
The French followed closely on the track of John Cabot,

and the hardy Norman and Breton seamen frequented the
banks of Newfoundland at the commencement of the 16th
century. In 1524 Francis I. sent Giovanni da Verazzann
of Florence on an expedition of discovery to the coast of

North Ameriea; and the details of his voyage were em
bodied in a letter addressed by liim to the king of France
from Dieppe, in July 1524. On April 20, 1534, Jacques
Cartier sailed from St Malo with two vessels of 60 toxti

each, for the purpose of continuing the discoveries of

Verazzano, and he visited Newfoundland and the Gulf of gt
Lawrence. In the followingycar he made another voyage,
discovered the island of Auticosti, and ascended the St
Lawrence to a place called Hochelaga, now Montreal Ho
returned, after passing two winters in Canada; aad on
another occasion he also failed to establish a colony.
Admiral de Coligny made several unsuccessful endeavours
to form a colony in Florida under Jean Ribault of Dieppe,
Rene de Laudonnifere, and others, but the settlers were
furiously assailed by the Spaniards and the attempt was
abandoned.

The reign of Elizabeth is famous for the gallant enter- Ago
prises that were undertaken by sea and land to discover and Elital

bring to light the unknown parts of the eartli. The great

promoter and father of English geographical discovery was
Richard Hakluyt, who was born near London in 1553. He Hakli

was at W^estminster School, and when quite a boy he im-
bibed a love for cosmography and m'aritime discovery. At
Oxford he read all the narratives of voyages and travels

that came within his reach, and delivered lectures on carto-

graphy. In 1585 he was at Paris, as chaplain to the

English embassy, and in 1605 he became a prebendary of

W^estrainster. He was the chief promoter in the formation

of the two companies for colonizing Virginia in 1606 ; and

he devoted his life to the encouragement of similar under-

takings, and to their record. Hakluyt died in 1616, and was
buried in Westminster Abbej'. He was incessantly employed
in the collection, examination, aud translation of accounts

of voyages and travels, and of charters, letters, and other

documents bearing on the subject, and in correspondence

with men eager either to impart or receive information.

Sir Philip Sidney, Sir Francis Walsingham, Lord Thomas'
Howard, and Sir Francis Drake were among those who
supported and encouraged him, and Ortelius and Mercator

were his correspondents. His first work was the Divas
Voyages touching the Discoverie of America ; and the second

was brought out while he was in Paris in 1586, entitled A
Notable Historic containing Foure Voyages made by French

Captaynes unto Florida. In 1587 he published at Paris a

revised edition of the De Orbe Novo of Peter Martyr

Anghiera. His Principal Navigations was published in

folio in 1589, and dedicated to Sir Francis Walsingham;

and the new edition, in three volumes, appeared in 1598.

Hakluyt also got translations made of Leo Africanus, of

Jlendoza's History of China, and of Galvano's Discoveries oj

the World; which were published. His last publication waS

a translation of Hernando de Soto's discoveries in Florida.

He left many valuable papers at his death, most of which,

together with a vast number of other narratives, were pub-

lished in 1C22 in the great work of the Rev. Samuel

Purchas, entitled " Hakluytus Posthumus, or Purchas his

Pilgrimes."

It is from the rich treasure-house of Hakluyt and Purchas

that our knowledge of the gallant deeds of the English and

other explorers of the Elizabethan age is mainly derived

The great collections of voyages and travels of De Bry Oi^d

Hulsius served a similar useful purpose on the continent of

Europe. One important object of English maritime a/lvea
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tarers of those days was to discover a route to Catliay by

the nortli-west, a second was to settle Virginia, and a third

was to beat up the S[);^ni3h settlements in the Indies. Nor
was the trade to Muscovy and Turkey neglected ; while

latterly a resolute and successful attempt was made to

establish commercial relations with East India.

Martin Frobisiier led the way in the direction of the

north-west, sailing from the Thames in 1576, and sighting

the southern part of Greenland on the 11th of July. In

!
this voyage he discovered a part of the coast of Labrador,

and the strait (now known to bo a deep bay) which bears

his name. He brought home some stones which were

believed to be gold, and the consequence was that there

arose an eager desire to obtain more. Many speculators

subscribed, and Frobisher was sent out on a second voyage,

"more for tho searching of this gold ore than for the

searching any further discovery of the passage." He left

Gravesend on Jlay 27, 1577, wasted his time in picking up

stones on the shores of Frobisher's Strait, and returned on

the 22d of August. The excitement about the gold ore

still continued. The queen gave the name of ileta Incog-

nita to the newly discovered country ; and on May 21, 1578,

Frobisher set out on a third voyage with a fleet of fifteen

ships. After touching at Greenlaud, they made for the

opposite shore through an ice-encumbered sea, and the fleet

was separated during a heavy gale. They reached various

ports in England during October, and by that time. the

bubble about the gold ore had burst, and the enterprise was

considered a failure. The first of the three voyages alone-

was a voyage of discovery.

In 1585 John Davis, an admirable seaman and most re-

solute explorer, was employed by some merchants, chief

among whom was Mr William Sanderson of London, to

take up the glorious work where Frobisher had left off. He
called from Dartmouth on the 7th of June 1585, and,

reaching the south-west coast of Greenland, he called it the
" Land of Desolation." He then stood over to the opposite

coast, which he examined in the neighbourhood of Cape
Walsingham, returning to Dartmouth on September 30.

In 1588 he sailed on the 7th of June and coasted along

Greenland, having friendly intercourse with tlie Eskimo.

He also examined part of the Labrador coast. In his third

voyage he sailed from Dartmouth on the Nth of May, and

wghted Greenland on the 1 4th of June. On this occasion

he went as far north as 72° 12', naming the great island

bluff—which is now so well known to voyagers up Baffin's

Bay—"Sanderson his Hope of a North-AVest Passage.''

Crossing oyer Davis Strait, the bold explorer discovered

the strait which now boars the name of Hudson. Davis

was followed in his northern voyages by Waymouth, Hall,

and Knight; and in 1607 Henry Hudson was despatched

on a voyage of discovery in a small vessel of 80 tons. He
sighted tha»ea5t coast of Greenland in 73° N., examined the

north-west end of Spitzbergen, as far as a point which he

named Hakluyt Headland, and reached 80° 23' N. In 1608
he made a second voyage, during which he examined the

edge of the ice between Spitzbergen and Greenland. In

his third voyage, in 1609, he was employed by the Dutch,

and discovered the Hudson River. In 1610 he was again

employed by English merchants, and entered Hudson's Bay,

but was infamously abandoned in an open boat by his crew.

In 1612 Sir Thomas Button continued the exploration of

Hudson's Bay, which was completed by Thomas James and
Luke Fox in 1631.

In 1616 the little bark "Discovery," of 35 tons, was
fitted out by those persevering adventurers Sir Thomas
Smith, Sir Dudley Digges, John Wolstenholme, and
Alderman Jones, for another attempt in the icy seas. This
was the most successful Arctic voyage of the 17th century.

Robert Bylot was appointed master of the " Discovery," and

William Baffin was pilot. Tlicy sailed from Gravesend,

with 17 souls on board, on the 26th of March, and were off

Hope Sanderson, the extreme point of Davi.'-., on the 30th

of May. The "Discovery" reached what is now called

" the north water" of Baffin's Bay on the 1st of July, and,

after discovering the head of the great bay which bears his

name, the pilot Baffin returned by sailing down the west

side of it. On August 30 the " Discovery " was again

safely anchored in Dover roads. It was exactly 200 years

before any other vessel followed in her track, and reached

"the north water." Both Davis and Buffiu afterwards

served and were killed in the East Indies.

The Dutch emulated the English in the Arctic seas

during this period. Their merchants opened a trade with

Kola and Archangel as early as 1578, but the difficulty of

penetrating into the Sea of Kara led them to try the possi-

bility of finding a passage round the northern end of Novaya
Zemlya. The credit of the conception of this voyage is due
to the great cosmographer Peter Plancius, and the mer-

chants of Amsterdam adopted the idea, and despatched a

vessel of 100 tons called the " Mercuriu.s," und«r the com-
mand of William Barents. He sailed from the Texelon'

June 4, 1594, and. sighted Novaya Zemlya on the 4th of

July. Sailing northwards along the coast he rounded Cape
Nassau and reached the edge of the ice. For many days
h& perseveringly sought for a passage through it. In his

second voyage he merely went to the entrance of the Sea of

Kara. But his third voyage was the most important.

Heemskerk was the commander, Barents was pilot, and the

mate, Gerrit de Veer, was the historian of the voyage.

They sailed from Amsterdam on May 13, 1596. On June
19, Spitzbergen was discovered, and the whole western coast

and part of the northern examined. The record of the

subsequent proceedings of Barents and his crew, of their

famous voyage round the north-western end of Novaya
Zemlya, and of their terrible sufferings in the first Arctic

winter ever faced by Europeans, is deeply interesting as it

is told in tiie simple narrative of Gerrit de Veer. Barents

had long been ill, and when they set sail from their dismal

winter harbour on June 14, 1697, in open boats, he was
too weak to stand, and was carried from the house. He
died on the 19th, and found a grave; in the midst of his

discoveries.

The maritime enterprise of England, in the days of English

Elizabeth, was mainly directed towards the discovery of a circua-

north-west passage ; but many voyages were also made to Ji^^'B*-

Guinea and the West Indies, and twice English vessels

followed in the track of Magellan, and circumnavigated the

globe.

In 1577 Francis Drake, who had previously served with Drak
Hawkins in tJie West Indies, undertook his celebrated

voyage round (he world. His fleet consisted of three ships

and two pinnaces, which were broken up during the voysge.

'

The ships were the "Pelican" of 100 tons, on board of

which Drake himself embarked, the " Elizabeth " of 80, and.

the " Marigold " of 30 tons. After some stay at Port San'

Julian on the coast of Patagonia, the fleet entered the Straits'

of Magellan on the 20th of August 1578, when Drake
changed tho name of his ship to the " Golden Hind." They
reached the western entrance on the 6th of September, and
soon afterwards tlie "Marigold" parted company in a gale

of wind, and was never heard of again, while the "Eliza.-

beth" basely deserted her consort and returned to England.'

Drake, in the " Golden Hind," continued the voyage alone.

At first he was driven to the southernmost point of Tierra

del Fuego, and thus discovered that there was a passage,'

though he did not round Cape Horn. He then proceeded

northward along the west coast of America, touching at fnj

island of Mocha off the Chilian coast,- at Valparaiso,'

Coquirabo, Tarapaca, Arica, Callao, and Payta. Off Can^
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San Francisco, nearly on the equator, he captured a vsty
rich Spanish treasure-ship called the " Cacafucgo"; and it is

right to observe that England was then at peace with Spain.
Drake resolved to attempt the discovery of a passage from
the Pacific to the Atlantic, and with this object he continued
to shape a course northwards along the American continent.

On the 5th of June 1579 the " Golden Hind" reached her
most northern point in 48°, when the attempt was aban-
doned, and Drake put into a harbour to refit, named Port
Drake, which appears to have been the modern harbour of

San Francisco, on the coast of California. The coast from
the southern extremity of the Californian peninsula to Cape
Jlendocino was discovered by Juan Rodriguez Cabrillo and
Francisco de Ulloa in 1539. Drake's discoveries extend
from Cape Mendocino to 48° N.

J^eaving California, Drake sailed across the Pacific and
reached the Philippine Islands in October. He touched at

Ternate and Java, and rounded the Cape of Good Hope on
June 15, 1580. The "Golden Hind" anchored safely at

Plymouth on the 26th of the following September. Drake
was graciously received and knighted by the queen, and
the " Golden Hind," the first English ship that circum-

navigated the globe, was preserved for many years at

Deptford. When at last she was broken up, a chair was
made from one of her planks and presented to the uni-

versify of Oxford.

Mr Thomas Cavendish, a gentleman of Suffolk, emulous
of Drake's example, fitted out three vessels for an expedition

to the South Sea, and sailed from Plymouth on July 21,

1586. Cavendish passed through Magellan's Straits in

January 1587, and, taking the same route as Drake along

the west coast of America, he reached Mazatlan in Septem-
ber. A rich Spanish treasure-ship was captured off Cape
San Lucas, the southern extremity of California, on the

4 th of November, and Cavendish then steered across the

Pacific, seeing no land until he reached the Ladrone Islands.

He arrived safely at Plymouth on the 9th of September
1588. The third English voyage into the Pacific was not

rkms. so fortunate. Sir Richard Hawkins sailed from Plymouth
on the 12th of June 1593 in the good ship "Dainty,"

passed through Magellan's Straits, and all went we'd until

they reached the bay of Atacames, 57 miles north of the

equator, in June 1594. Here the English were attacked

by a Spanish fleet, and, after a desperate naval engagement,

Hawkins was forced to surrender. Hawkins declared his

object to be discovery and the survey of unknown lands,

and his voyage, though terminating in disaster, bore good
Iruit. The Observatimis of Sir Richard Hawkins in his

Voyage into the South Sea, published in 1622, are very-

valuable, and form the most charming work of the kind
which was written during that period. It was long before

another English ship entered' the Pacific Ocean. Sir John
Narborough took two ships through the Straits of Magellan

in 1670 and touched on the coast of Chili; but it was not

until 1685 that Cook and Dampier sailed over the part of

the Pacific where, nearly a century before, the " Dainty "

had to strike her flag to the Spaniard.

The exploring enterprise of the Spanish nation did not

wane after the conquest of Peru and Mexico, and the

acquisition of the vast empire of the Indies. It was rather

spurred into renewed activity by the audacity of Sir John
Hawkins in the West Indies, and by the appearance of

Drake, Cavendish, and Richard Hawkins in the Pacific.

In the interior of South America the Spanish conquerors

had explored the. region of the Andes from the isthmus of

Panama to Chili ; and in 1541 Francisco de Orellana dis-

covered the whole course of the Amazon from its source in

the Quitenian Andes to the Atlantic. A second voyage

down the great river was made in 1561 by the mad pirate

Lone de Aguirre ; but it was not until 1639 that a full

1 >-.g-

account was written of the mighty stream by Father
Cristoval de Acuiia, who ascended it from its mouth to the
city of Quito. The voyage of Drake across the Pacific was
preceded by that of Alvaro de Mendaha, who was des-

patched from Peru in 1567 to discover the Australian land
which was believed to exist in the South Sea. After a
voyage of eighty days across the Pacific,Mendaria discovered
the Salomon Islands ; and the expedition returned in safety
to Callao. The appearance of Drake on the Peruvian coast
led to an expedition being fitted out at Callao, to go in
chase of him, under the command of Pedro Sarmiento. He
saded from Callao in October 1579, and made a careful
survey of the Straits of Magellan, with the object of forti-

fying that entrance to the South Sea. The colony which
he afterwards took out from Spain was a complete failure,

andisonlyrememberednow from the name of "Port Famine"
which Cavendish gave to the site at which he found the
starving remnant of Sarmiento's settlers. In June 1595
Mendana sailed from tlie coast of Peru in command of a
second expedition to colonize tbp Salomon Islands. After
discovering the Marquesas, he reacted the island of Santa
Cruz of evil memory, where he and many of the settlers

died. His young widow took command of the survivors

and brought them safely to Manila, The viceroys of Peru
still persevered in their attempts to plant a colony in

Australia. Pedro Fernandez de Quiros, who was pUot
under Mendana and Luis Vaez de Torres were sent in

command of two ships to continue the work of exploration.

They sailed from Callao on December 21, 1605, and dis-

covered several islands of the New Hebrides group. They
anchored in a bay of a large island which Quiros named
" Australia del Espiritu Santo," From this place Quiros

returned to America, but Torres continued the voyage,

passed through the strait between Australia and New
Guinea which bears his name, and explored and mapped the

southern and (as has recently been proved) also the eastern

coast of New Guinea.

The Portuguese, in the early part of the 17th century

(1578-1640), were under thedominion of Spain, and their

enterprise was to some extent damped ; but their mission-

aries extended geographical knowledge in Africa. Father

Francisco Paez acquired great influence in Abyssinia, and
explored its highlands from 1600 to 1622. Fathers Mendez
and Lobo traversed the deserts between the coast of the

Red Sea and the mountains, became acquainted with the

shores of Lake Tsana, and discovered the sources of the Abai

or Blue Nile in 1624-1633.

But the attention of the Portuguese was mainly devoted

to vain attempts to maintain their monopoly of the trade of

India against the powerful rivalry of the English and Dutch.

The English enterprises were persevering, continuous, and

successful. James Lancaster made a Voyage to the Indian

Ocean from 1591 to 1594 ; andiii 1599 the merchants and

adventurers of London resolved to form a company, with

the object of establishing a trade with the East Indies. On
the 31st of December 1599 Queen Elizabeth granted the

charter of incorporation to the East India Company, and

Sir James Lancaster, one of the directors,, was appointed-

general of theit first fleet. He was accompanied by John

Davis, the great Arctic navigator, as pilot-major. This

voyage was eminently successful. The ships touched at

Achiu in Sumatra and at Java, returning with full ladings

of pepper 'in 1603. The second voyage was commanded by

Sir Henry Middletoh ; but it was in the third voyage, under

Keelinge and Hawkins, that the mainland of India was first

reached in 1607. Captain Hawkins landed at Surat and

travelled overland to Agra, passing some time at the court

of the Great Mogul. In the voyage of Sir Edward

Michelborne, John Davis of Arctic fame lost his life in a

fight with a Japanese junk on December 27, 1605, The
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eiglitli voyage, led by Cuptain Saris, extended the operations

of the company to Japan ; and in 1613 the Japanese Govern-

ment granted privileges to the Company : but the English

retired in 1623, giving np their factory. Tlie chief result

of this early intercourse between England and Japan was

the interesting series of letters written by William Adams

from 1611 to 1G17. Adams, however, though an English-

man, went to Japan in a Dutch ship. From the tenth

voyage of the East India Company, commanded by Captain

Best, who left England in 1612, dates the establishment of

pernianent English factories on the coast of India. It was

Captain Best who secured a regular firman for trade from

the Great Mogul. From that time a fleet was despatched

every year, and the Company's operations greatly increased

geographical knowledge of India and the Eastern Archi-

The visits of Englishmen to Eastern countries, at this

time, were not confined to the voyages of the Company.

Journeys were also made by land, and, among others,

Thomas Coryat, of Odcombe iu Somersetshire, walked from

France to India, and died in the Company's factory at Surat.

In 1561 ilr Anthony Jenlrjnson arrived in Persia with a

letter from Queen Elizabeth to the shah. He travelled

through Russia to Bokhara, and returned by the Caspian

and Volga. In 1579 Christopher Burroughs built a ship

at Nijni Novgorod and traded across the Caspian to Baku ;

and in 1598 Sir Anthony and Robert Shirley arrived in

Persia, and Robert was afterwards sent by the shah to

Europe as his ambassador. He was followed by a Spanish

mission under Garcia de Silva, who wrote an interesting

account of his traveb ; and to SirDormer Cotton's mission,

in 1628, we are indebted for Sir Thomas Herbert's charm-

ing narrative. In like manner, Sir Thomas Roe's mission

to India resulted not only in a large collection of valuable,

reports and letters of his own, but also in the detailed

account of his chaplain Mr Terry. Bat the most learned

and intelligent traveller in the East, during the 17th

century, was the German Koempfer, who accompanied an

embassy to Persia in 1684-, and was afterwards a surgeon

in the service of the Dutch East India Company. He
was in the Persian Gulf, India, and Java, and resided for

more than two years in Japan, from 1690 to 1692. His

History of Japan was published in England in 1727,

Kcempfer himself having died in 1716. From these various

sources a considerable increase was made in the knowledge
of India, Persia, and the further East,

'utch Tlio Dutch nation, as soon as it was emancipated from
'**'^ Spanish tyranny, displayed an amount of enterprise which,
"""

for a long time, was fully equal to that of England. The
memorable Arctic voyages of Barents were quickly followed

by the establishment of a Dutch East India Company ; and
Holland, ousting the Portuguese, not only established

factories on the mainland of India and in Japan, but
acquired a preponderating influence throughout the Eastern
Archipelago. In 1583 Jan Hugen van Linschoten made a
voyage to India with a Portuguese fleet, and his full and
graphic descriptions of India, Africa, China, and the
Eastern Archipelago must have been of no small use to his

countrymen in the commencement of thoir distant voyages.

The first of their Indian voyages was performed by ships
which sailed from Holland in April 1595, and rounded the
Cape of Good Hope. A second large Dutch fleet sailed iu

1593 ; and, so eager was the young republic to extend her
commerce over the world that another fleet, consisting of

five ships of Rotterdam, was sent in the same year by way of

Magellan's Straits, under Jacob JIahu as admiral, with
Wi'iiam Adams as pilot. JIahu died on the passage out,

and was succeeded by Simon de Cordes, who was killed on
the cnas. of Chili. In September 1599 the fleet had
entered the Pacific The ships were then steered direct

for Japan, and anchored off Bungo in April 1600. In the

very same year, 1598, a third expedition was despatched

under Oliver van Noort, a native of Utrecht. The fleet

left Holland in September 1 598, and entered the South Sea,

through the Straits of Magellan, in February 1600, after a

tedious, and in truth unskilful, navigation of nearly a year

and a half from the time of leaving Holland. After keeping

along the west coast of America nearly as far as the line.

Van Noort shaped a course for the Ladrone Islands, and
arrived off Manila. In August 1601 he anchored in front

of Rotterdam, after an absence of three years, but the

voyage contributed nothing to geography. The Dutch
Company in 1614 again resolved to send a fleet to the

Moluccas by the westward route, and Joris Spilbergen was
iippointed to the command as admiral, with a commission

from the States-General. He was furnished with 4 ships of

Amsterdam, 2 of Rotterdam, and 1 from Zeeland. On
May 6, 1615, Spilbergen entered the Pacific Ocean, and

touched at several places on the coast of Chili and Peru,

defeating the Spanish fleet in a naval engagement off Chilca.

After plundering Payta and makingrequisitions at Acapulco,

the Dutch fleet crossed the Pacific and reached the Moluccas

in March 1616. At that time the Dutch Company had 37
sail of European shipping and 3000 troops in the East

Indies.

The Dutch now resolved to "discover a. passage into the

Pacific to the south of Tierra del Fuego, the existence of 'H"™

which was ascertained by Sir Francis Drake. The vessels
™'"'°"

fitted out for this purpose were the "Eendracht," of SCO
tons, commanded by Jacob le Maire, and the "Horn," of

110 tons, under Jan Schouten. They sailed from the Texel

on June 14, 1615, and by the 20th of January 1616 they

were south of the entrance of Magellan's Straits. Passing

through the strait of Le Maire they came to the southern

extremity of Tierra del Fuego, which was named Cape Horn,
iu honour of the town of Horn in West Friesland, of which
Schouten was a native. They passed the cape on the 31st

of January, encountering the usual westerly winds. The
great merit of this discovery of a second passage into the

South Sea lies in the fact that it was not accidental or un-

foteseen, but was due to the sagacity of those who designed

the voyage. On March 1 the Dutch fleet sighted the island

of Juan Fernandez ; and, having crossed the Pacific, tho

explorers sailed along the north coast of New Guinea, and
arrived at the Moluccas on September 17, 1616. In 1623
the Dutch sent expeditions against Brazil and Peru, which,

however, did little to advance geographical knowledge,
except that the Brazilian invasion resulted in the valuable

work of Nienhof.

There were several early indications of the existence of

the great Australian continent, which have been very ably

discussed by Mr Major ; and the Hollanders endeavoured
to obtain further knowledge concerning the country and its

extent ; but only its northern and western coasts had been
visited before the time of Governor Van Diemen. Dirk
Hartog had been on the West coast in latitude 26^ 30' S.

in 1616. Pelsert struck on a reef called f Houtman's
Abrolhos" on June 4, 1629. In 1697 the Dutch captain

Vlamingh landed o^i the west coast of Australia in 31° 43'

S., and named the Swan River, where he saw some black

swans. In 1642 the governor and council of Batavia fitted

out two ships to prosecute the discovery of the south laud,

and entrusted the command to Captain Abel Jacsen
Tasman. This voyage proved to be tho most important to

geography that had been undertaken since the first circum-

navigation of the globe. Tasman sailed from Batavia in

the yacht " Heemskirk" on the 14th of August 1642, and
from Mauritius on the 8th of October. On November 24
high land was sighted in 42° 30' S., which was named Van
Diemen's Land, and, after landing there, sail was again
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made, and New Zealand (at first called Staten Land) was
discovered on the 14th of December. Tasoian communi-
eated with the natives and anchored in what he called

Murderer's Bay. From New Zealand it was resolvRd to

steer eastward to longitude 220°, and then north. On this

course the ships arrived at Tongatabu, one of the Friendly-

Islands of Cook; in April 1643 they were oflf the north

coast of New Guinea ; and on June 15 Tasman returned to

Batavia. In 1644 Tasman made a second voyage to effect

a more full discovery of New Guinea.

The French directed their enterprise more in the direction

of North America than of the Indies. One of their most
distinguished naval worthies was Samuel Ghamplain, a

native of Brouage in Saiutonge, whose friend and patron

was Aymar de Chastes, governor of Diepfie, a devoted

follower of Henry IV. Ghamplain after the close of the

war with the League in Brittany, in which he served, made
a remarkable journey through Mexico and the West India

Islands from 1599 to 1602, and on his return he found that

M. de Ghastes was, undeterred by previous failures, resolved

to undertake the establishment of a colony in Ganada.
Ghamplain was sent on a voyage of reconnaissance, and
on his return he found that the Siear de Chastes was dead.

In 1603 the Sieur de Monts was named vice-admiral of

the coasts of Acadia, and Ghamplain sailed with him from
Dieppe. He was for some years engaged in surveying all

the coasts of Acadia and Cape Breton, aad in 1607 he re-

turned to France with De. Monts. In the following year

another attempt was made. Ghamplain, with a colleague

named Du Pont Grav6, sailed to the St Lawrence, and
on July 3, 1608, they first arrived at Quebec. In 1609
Ghamplain ascended the Iroquois to the lake which still

bears his name. By 1611 a regular colony was established

at Quebec ; and in 1620 Ghamplain was installed as

governor. He died towards the end of the year 1635.

Ghamplain was an able navigator and a resolute explorer,

and he made a very large addition to the knowledge of

Ganada and Acadia (Novia Scotia).

The last expedition of the 17th century was purely scien-

alley. tific. In 1699 Edmund Halley, the astronomer-royal, in

command of the " Paramour Piuk," undertook a voyage to

improve the knowledge of longitude, and of the variation

of the compass. The results of his voyage were the con-

struction of a variation chart, and proposals for finding the

longitude by occultations of fixed stars,

cogress During the 17th century very considerable progress was
navi- made in the art of navigation, and in systematizing and
" delineating the vast mass of material that was accumulated

by the ceaseless activity of explorers. The Dutch took the

lead as map-makers. Mcrcator invented the useful projec-

tion which bears his name ; and Ortolius, Hondius, and
Hulsius compiled a series of valuable maps. In finding the

latitude at sea, the astrolabe very generally gave place to

rns3- the cross-staff, because the graduation of the latter was
-^ larger and more easily read off. The cross-staff was a very

simple iustnlment, consisting of a graduated pole with cross

pieces, called transversaries (of which there were four used

according to the altitude), also graduated, which were fitted

to work on it. The bearings of the sun were taksn by com-
pass, to ascertain when it was near the meridian ; then the

end of the long staff was placed close to the observer's eye,

and the transveraary moved until one end exactly touched

the horizon, and the other the sun's centre. This was con-

tinued untU the sun dipped, when the meridian altitude

was obtained. The back-staff was an improvement on the

cross-staff, invented by the great Arctic navigator Jobti

Davis. It was fitted with a reflector, and it was thus the

first rough idea of the principle of the quadrant and sextant.

The cross-staff was used for low altitudes, because both
ends of the transversary could easily be seen at the same

time, and the astrolabe for high altitudes. With the inven-

tion of these instruments came instructions for their use,

and for working out observations. In England the first of

these was The Old liutter of the Sea, priuted in 1490.
Then followed the Seanian's Secrets of John Davis, and A
Rejiment of the Sea, containing very necessary Matters, uith

a perfect Sea Card, by Thomas Hood, published in 1596.
Hood also sold compasses constructed on Mr Norman's
principle, near the Minories. These manuals contained

definitions, treatises on the use of the sea card and compass,
tables of declination and rules for applying it, rules for dead
reckonings and longitude, and instructions in the use of

instruments. Latitude was obtained by observation, but
longitude had usually to be reckoned on the chart from the

meridian of Grand Canary, which in those days was used

by all civilized countries. The differences of time between
the eclipses of the moon at the place of the observer and
the place for which it was calculated in the ephemerides for

that day was another method in use of finding the differ

ence of longitude. Mariners were also provided with tables

giving the number of miles in a degree of longitude for

every degree of latitude. Much attention was bestowed

upon the phenomena of the variation and dip of the

magnetic needle. Robert Norman, the hydrographer, dis-

covered the dip or inclination of the needle in 1576, and in

1581 he observed the variation of the compass at London,

and found it to be 11° 15' E. In the same year his Dis

course of the Magnet or Loadstone was published by Ballard.

In 1580 Mr Borough, comptroller of the navy, found the

variation of the compass at Limehouse to be 11° 19' E. It

may be observed here that in 1657 there was no variation

at London, and that it moved westerly until 1815, when it

was 24° 27' W. It is now returning eastwards.

By means of these rough instruments and calculations

our Elizabethan navigators and their contemporaries suc-

ceeded in delineating the vast regions that were discovered

Thus the sum of human knowledge was aug/nentsd, while

men's minds were enlarged, and the wealth and prosperity

of nations were inj:^reased, through the provision of safe

guides by which lands and seas could be traversed, and

distant countries visited.

In the 18th century, to a far greater extent than had

ever been the case before, geography began to be cultivated

for its own sake, and expeditions were fitted out with the

objects of discovery and of acquiring knowledge. The
same objects also generally formed part of those enterprises

which were avowedly undertaken for conquest, in the

search of wealth, or frcm motives of religious zeaL

The improvement of scientific apparatus naturally went

hand in hand with the progress of discovery. The great

desideratum was the means of finding the longitude ; and

it was the creation of a commission for the discovery of

longitude in 1713 which, so far as England is concerned,

gave the greatest stimulus to inventions connected with

geographical research. To the Board of Longitude is due

the conception of the Nauiicol Almanac, and the establish-

ment of a surveying branch of the naval service. The

Na^ttical Almanac first appeared in 1767, under the auspices

of Dr Maskelyne, the astronomer-royal, who, by furnishing

tables of lunar distances, supplied another means of finding

the longitude. The invention by Hadley, in 1731, of the

quadrant for use at sea, which entirely superseded the

astrolabe and cross-staff, was a still greater improvement ;

and it was soon followed by better instruments on the same

principle—the sestants of Dollond and Troughton. The

work of travellers on land also became more accurate in

proportion as instruments and maps were improved. Early

explorers by land were content with itineraries and maps

which only indicated distances. The introduction of

observations by compass bearings was an important improve-
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ment ; and after the invention of Hadley's quadrant, tliese

rough route surveys began to be checked and verified by

astronomical observations.

The most remarkable example of the early application of

these improvements if to be found in the survey of China

by the Jesuit missionaries. They first prepared a map of

the country round Peking, which was submitted to the

emperor Kang-hi, and, beiug satisfied with the accuracy of

the European method of surveying, he resolved to have a

survey made of the whole empire on the same principles.

This great work was commenced in July 1708, and the com-

pleted maps were presented to the emperor in ITTS. The
records preserved in each city were examined, topographical

information was diligently collected, and the Jesuit fathers

checked their triapgulation bj; meridian altitudes of the sun

and pole star, and by a system of remeasurements. The
result was a more accurate map of China than existed, at

that time, of any country in Europe. Kang-hi next ordered

a similar map to be made of Tibet, the survey being exe-

cuted by two lamas who were carefully trained as surveyors

by the Jesuits at Peking. From these surveys were con-

structed the well-known maps which were forwarded to Du-
halde, aud from which D'Anville constructed his atlas.

. Several European missionaries had previously found their

way from India to Tibet. Antonio Andrada, in 1624, was
the first European to enter Tibet since the visit of Friar

Odoric in 1325. The nest journey was that of Fathers
Grueber and Dorville about 1 6&0, who succeeded in pass-

ing from China, through Tibet, into India. In 1715
Fathers Desideri and Freyre made their way from Agra,
.neross the Himilayas, to Lassa, the capital of Tibet ; and
the Capuchin Friar Orazio della Penna resided at Lassa
from 1735 until 1747. 3ut the most remarkable journey
in this direction was performed by a Dutch traveller named
Samuel Van de Putte. He is the only European who has
ever completed the journey from India, through Lassa, to

Cliina, and returned to India by the same route. He left

Holland in 1718, went by land through Persia to India, and
eventually made his way to Lassa, where he resided for a
long time. He went thence to China, returned to Lassa,
and was in India in time to be an eye-witness of the sack of
Delhi by Nadir Shah in 1737. In 1743 he left India, and
died at Batavia on the 27th of September 1745. The pre-
mature death -of this illustrious traveller is the more to be
lamented because his vast knowledge died with him. Two
English missions sent by Warren Hastings to Tibet, one led
by Mr George Bogle in 1774, aud the other by Captain
Turner in 1783, completes the list of Tibetan explorers in
the 1 8th century. From Persia much new information was
supplied by Chardin, Tavernier, Hamilton, Thevenot, and
Krusinski, and by English traders on the Caspian. In
1 733 John Elton traded between Astrakhan and the Persian
port of Enzeli on the Caspian,- and undertook to build a
fleet for Nadir Shah. Another English merchant, named
Jonas Hanway, arrived at Astrabad from Russia, and
travelled to the camp of Nadir at Kazvin. One lasting
and valuable result of Hanway's wanderings was a most
charming book of travels. The extension of the dominions
of the Company largely increased the knowledge of India
In 1700 Guillaume Delisle, the principal creator of the
modern system of geography, published his map of the con-
tinents of the Old World ; and his successor D'AnviUe pro-
duced his map of India in 1 752. D'Anville's map contained
all that was then known, but ten years afterwards Major
Kennell commenced his surveying labours, which extended
over a period from 1763 to 1782. His survey covered an
area 900 miles long by 300 wide, from the eastern confines
ot Jiengal to Agra, and from the Himdlayas to Calpi.
Kennell was mdefatigable in collecting geographical infor-
mation

;
Lis Bengal atlas appeared in 1781,. his famous

map of India in 1788, and the memoir in 1792. Surveys

were also made along the Indian coasts, and the charts of

Huddert, Ritchie, and M'Cluer were the forerunners of the

more accurate and elaborate productions of the succeeding

century.

Arabia received very careful attention, in the 18th

century, from the Danish scientific mission, which included

Carsten Niebuhr among its members. Niebuhr landed at

Loheia, on the coast of Yemen, in December 1762, and

went by land to Sana. All the other members of the

mission died, and he proceeded from Mocha to Bombay.

He then made a journey through Persia and Syria to

Constantinople, returning to Copenhagen in 1767. His

invaluable work, the Description of Arabia, was published

in 1772, and was followed in 1774-78 by two volumes of

travels in Asia. The great traveller survived until 1815,

when he died at the age of eighty-two. James Bruce of

Kinnaird, the contemporary of Niebuhr, was equally devoted

to Eastern travel. After studying Arabic and G eez for some

years, he went out as consul to Algiers, and resided there

from 1762 to 1765, exploring and sketching the Roman
ruins in Algiers and Tunis. In 1765 he travelled by land

from Tunis to Tripoli,- and then took a passage for Candia,

but was shipwrecked near Bengazi, and had to swim on

shore. He eventually reached Candia, and, sailing thence

to Sidon, travelled through Syria. In June 1 768 he landed

at Alexandria in the dress of an Arab, and soon afterwards

we hear of him at Jiddah, the port of Mecca, in the dress

of a Turkish sailor. He had resolved to attempt the dis-

covery of the source of the Nile; andin 1769 he landed at

Massowah, on the Abyssinian coast. He then penetrated

to Axum and Gondar, and in November 1770 he reached

the source of the Abai, then supposed to be the main stream

of the NUe. He thus attained the great object of his

ambition. Returning by the desert into Egypt, Bruce

reached England in 1774, and settled once more at his old

home at Kinnaird after an absence of ten years. Urged by
his old friend, Mr Daines Barrington, the great traveller at

length published his Travels to Discover the Source of the

Nile in the Years 1768-73 (5 vols. 4to) in 1790. Bruce,

like m.any other conscientious and deserving explorers, was
assailed by calumny and detraction. But every succeeding

year has added to the high estimation in which his labours

are held, and to the reverence with which his memory is

cherished. He died at Kinnaird House, Stirlingshire iu

1794.

Before the death of Bruce an African Association was
formed, in 1788, for collecting information respecting the

interior of that continent, with Major Rennell and Sir

Joseph Banks as leading members, and Bryan Edwards as

secretary. The association first employed a Mr Ledyard ta
cross Africa from east to west on the parallel of the Niger,
and Mr Lucas to cross the Sahara to Fezzan. Ledyard,'

who had previously made a most extraordinary journey into

Siberia, died at Cairo in 1788. Lucas went from Tripoli

to Mesurata, obtained some information respecting Fezzan,
and returned in 1789. One of the, chief problems the
Association wished to solve was that of the existence and
course of the river Niger, which Maxwell .believed to be
identical with the Congo. ' Mungo Park, then an assistant

surgeon of an Indiaman, volunteered his services, which were
accepted by the Association, and in 1795 he arrived at the
English factory of Pisania, 200 miles up the Gambia.'
Leaving this station in December he reached Ludamar,
where a Moorish chief imprisoned him until the following
July. He then crossed a mountainous tract to a Mandingo
town called Kamalia. Quite destitute, and suffering from
fever, he remained there for several months, but finally

found his way back to Pisania, and returned to Englanfl,
The interesting narrative of his adventures, with a. goo*
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grapliical memoir by Kenaell, was published in 1799. Five

years afterwards he accepted an offer from the Government
to command an expedition into the interior of Africa, the

plan being to cross from the Gambia to the Niger, and
descend the latter river to the sea. Park left the factory

of Pisania, on the Gambia, on the 4th of May 1805, accom-

panied by Lieutenant Martyn and 35 soldiers, besides

guides. All died but four during the rainy season, and tlie

rest, including Mungo Park, perished in a rapid on the

Niger, having been attacked from the shore by order of a

chief who thought he had not received suitable presents.

Park was only thirty-five at the time of his death. The
details respecting the fate of the ill-fated explorer and Lis

party were obtained from the guide.

While the English were at work in the direction of. the

Niger, the Portuguese were not unmindful of their old ex-

ploring fame. In 1798 Dr Lacerda, an accomplished

astronomer, was appointed to command a scientific expedi-

tion of discovery to the north of the Zambesi. He started

in July, crossed the Muchenja Mountains, and reached the

capital of the Cazembe, where he died of fever. Dr Lacerda

left a valuable record of his adventurous journey ; but with

Mungo Park and Lacerda the history of African exploration

in the 18th century closes.

In South America scientific exploration was busily at

work during this period. The great event of the century,

as regards that continent, was the measurement of an arc

of the meridian. The undertaking was proposed by the

French Academy, and a commission left Paris in 1735, con-

sisting of La Condamine, Bouguer, and Godin. Spain

appointed two accomplished naval officers, the brothers

Ulloa, as coadjutors. The operations were carried on
during 'eight years on a plain to the south of Quito; and,

in addition to his memoir on ' this memorable and most

important measurement. La Condamine collected much
valuable geographical information during a voyage down
the Amazon. The arc measured was 3° 7' 3" in length;

and the work consisted of two measured" bases connected

ay a series of triangles, one norkh and the other south of

the equator, on the meridian of Quito. Contemporaneously,

in 1738, M. Maupertuis of St Malo measured an arc of the

meridian in Lapland. . Another result of this expedition

was the publication of a valuable work by the brothers

Ulloa.

The English and French Governments despatched several

expeditions of discovery into the Pacific and round the

world during the 18th century. They were preceded by
those wonderful and romantic voyages of the buccaneers,

of such men as Woodes Rogers, Davis, Shelvocke, Clap-

perton, and Dampier, which can never fail to interest,

while they are not without geographical value. The works
of Dampier are especially valuable, and the narratives of

William Funnell and Lionel Wafer furnished the best

accounts then extant of the isthmus of Darien. Dampier's

literary ability eventually secured for him a commission in

the king's service ; and he was sent on a voyage of dis-

covery, during which he explored part of the coasts of

Australia and New Guinea, and discovered the strait which
bears his name between New Guinea and New Britain, re-

turning in 1701. In 1721 Jacob Roggewein was despatched

on a voyage of some importance across the Pacific by the

Dutch West India Company, during which he discovered

Easter Island on April 6, 1722.

The voyage of Lord Anson to the Pacific in 1740-44
was of a predatory character, and he lost more than half

his men from scurvy ; while it is not pleasant to reflect

that at the very time when the French and Spaniards were
measuring an arc of the meridian at Quito, the English

under Anson were pillaging along the coast of the Pacific,

and baroing the town of Payta. But a romantic interest
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attaches to the wreck of the " Wager," one of Anson's fleet,

on a desert island near Chiloe, for it bore fruit in the
charming narrative of Byron, which will endure for all time.
In 17G4 Captain Byron himself was sent on a voyage of
discovery round the world, which led immediately after his
return, to the despatch of another to complete' his- work,
under the command of Captain Wallis.

The expedition, consisting of the " Dolphin " commanded
by Captain Wallis, and the " Swallow " under Captain
Carteret, sailed in September 1766, but the ships were
separated on entering the Pacific from the Straits of
Magellan. Wallis discovered Tahiti on June 19, 1767, of
\fhich island he gave a detailed account, and Sir Charles
Saunders's Island; he returned to England on May 17, 1768.
Carteret discovered the Charlotte and Gloucester Islands,
and Pitcairn Island on July 2, 1767 ; revisited the Santa
Cruz group, which was discovered by Mendana and Quiros ;

and discovered the strait separating New Britain from New
Ireland. He reached Spithead again on February 20, 1769.
Wallis and Carteret were followed very closely by the
French expedition of Bougainville, which sailed from Nintea,
in November 1766. Bougainville had first to perform to
him the unpleasant task of delivering up the Falkland
Islands (Malouines), where he had encouraged the formation
of a French settlement, to the Spaniards. He then entered
the Pacific, and reached Tahiti on April 2, 1768. Passing
through the New Hebrides group he touched at Batavia,
and arrived at St Malo after an absence ot two years and
four months,

The three voyages of Cook form an era in the history of
geographical discovery. All his work was thoroughly and
completely done. He systematically surveyed every land he
discovered, collecting information touching every branch of
inquiry, so that his labours form a very large addition to

.geographical knowledge. James Cook was born nearWhitby,
Yorkshire, in 1728, and had been marine surveyor of

Newfoundland and Labrador from 1763 to 1767. In the
latter year he commissioned the " Endeavour " and sailed

for Tahiti, with the object of observing the transit of

Venus, accompanied by Sir Joseph Banks and Dr Solander,

a pupil of Linnasus. The transit was observed at Tahiti

on June 3, 1769. After exploring Tahiti and the Society
group. Cook was six months surveying the two islands of

New Zealand, and the coast of New South Wales from
latitude 38° S. to the northern extremity. Passing through
Torres Strait, he touched at Batavia, and arrived in England
on June 12, 1771.

Cook's second voyage was mainly intended to explore the

region round the Antarctic Circle ; and it may be mentioned
that meanwhile a French ship, commanded by M. Kerguelen,

had sailed southwards in 1771, and discovered the island

which bears his name. Captain Cook was provided with
two vessels built at Whitby, the " Resolution," which he
himself commanded, and the " Adventure " under Captain

Furneaux, who had been with Wallis. After rounding the

Cape the two vessels reached a south latitude of 57° 15'

On March 26, 1773, Captain Cook arrived at New Zealand

and proceeded to the Society Islands, whence he made
another voyage southwards between the meridians of 170°

E. and 106° 54' W. On this occasion he was stopped by ice

in 71° 10' S. During the second voyage Cook visited Easter

Island, discovered several islands of the New Hebrides

and New Caledonia ; and on his way home by Cape Horn,

in March 1774, he discovered the Sandwich Island group.

Arrived at Spithead on July 30, 1774. The account of

the second voyage was written by the young naturalist

George Forster, whose subsequent work was so justly

eulogized by Humboldt, v The third voyage was intended

to attempt the passage from the Pacific to the Atlantic by

the north-east. ^ The " Resolution " and " Discovery " sailed
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in 1776, and Cook again fcok the route by tne Cape of

Good Hope. In 1777 he was at the Friendly group, and

on January 18, 1778, he discovered the Sandwich Islands.

Ee then proceeded to the North American coast, and, after

a stay of a month in Nootka Sound, he proceeded north-

wards, fixed the position of the western extremity of America,

aud surveyed Behring Strait. On August 17, 1778, he

was stopped by the ice in 70° 41' N., and named the

farthest visible point on the American shore Icy Cape. He
then visited the Asiatic shore and discavered Cape North,

bearing up on August 29 when he was in the ISOth degree

of longitude. Returning to the Sandwich Islands, Captain

Cook was murdered by the natives of Hawaii. On Febru-

ary 1-t, 1779, his second, Captain Clerke, took the com-

mand, and proceeding to Petropaulowski in the following

Summer, he again examined the edge of the ice, but only

got to 70^ 33' N. The ships returned to England in

October 1780.

In 1785 the French Government fitted out a very

carefully-prepared expedition of discovery at Brest, which

was placed under the command of La Perouse, an accom-

plished and experienced officer. After touching at Con-

cepcion in Chili, and at Easter Island, La Perouse proceeded

to the Sandwich Islands, and thence to the coast of

California, of which he has given a very interesting account.

He then went across the Pacific to Macao, and in July 1787

he proceeded to explore the Gulf of Tartary and the shores

of Saghalien, remaining some time at Castries Bay, so

named after tlie French minister of marine. Thence he

went to the Kurile Islands and Kamchatka, and sailed

from the far north down a meridian to the Navigator aud

Friendly Islands. He was in Botany Bay in January 1788;

and sailing thence, the explorer, his ship, and crgw were

never seen again. Their fate was long uncertain. In

September 1791 Captain D'Entrecasteaux sailed from

Brest with two vessels, to seek for tidings. He visited the

New Hebrides, Santa Cruz, New Caledonia, and Salomon
Islands, and made careful though rough surveys of the

Louisiade Archipelago, islands north of New Britain, and
part of New Guinea. D'Entrecasteaux died on board his

ship on July 20, 1793, without ascertaining the fate of La
Perouse. It was Captain Peter Dillon who at length

a.scertained, in 1828, that the ships of La Perouse were
wrecked on the island of Vanikoro during a hurricane.

The work of Captain Cook bore fruit in many ways.

His master, Captain Bligh, was sent in the " Bounty " to

convey breadfruit plants from Tahiti to the West Indies.

He reached Tahiti in October 1788, and in April 1789 a

mutiny broke out, and he, with several officers and men,
was thrust into an open boat in mid-ocean. During the

remarkable voyage he then made to Timor, Captain Bligh

passed amongst the northern islands of the New Hebrides,

which he named the Banks Group, and made several ruu-

ning surveys. He reached England in March 1790. The
" Pandora," under Captain Edwards, was sent out in search

of the " Bounty," and discovered the islands of Cherry and
ilitre, east of the Santa Cruz group, but she was eventually

lost on a reef in Torres Strait. In 1796-97 Captain
Wilson, in the missionary ship " DufF," discovered the

Gambler and other islands, and rediscovered the islands

known to and seen by Quiros, but since called tlie Duff
Group. Another result of Captain Cook's work was the

colonization of Australia, On January 18, 1788, Admiral
Phillip and Captain Hunter arrived in Botany Bay in the
" Supply " and " Sirius," followed by six transports, and
established a colony at Port Jackson. Surveys were then
undertiiken in several directions. In 1795 and 1796 M.
Flinders and G. Bxss were engaged on exploring work in

a small boat called the "Tom Thumb." In 1797 Bass,

who had been a surgeon, made an expedition southwards,

continued the work of Cook from Earn Head, ana explored

the strait which bears his name, and in 1798 he and

Flinders were surveying the east coast of Van Diemen's

Land. The planting of a colony at Port Jackson led to

the despatch of an expedition to complete the exploration

of the Australian coasts. Tlie command was given to

Captain Matthew Flinders. He was furnished with a

vessel called the " Investigator," and sailed from England

on July 18, 1801. Commencing from King George's Sound,

Captain Flinders discovered and made a preliminary survey

of all the south coast of Australia to Bass Strait, and the

east coast from the barrier reef to Torres Strait, as well as

the east coast of the Gulf of Carpentaria. Flinders met
the French expedition under Baudin and Freycinet with the

two ships " Geographe " and " Naturaliste," which was en-

gaged upon the same work. He was taken prisoner by the

French in 1804 and detained until 1810, so that his ^vork

did not appear before 1814.

Yet another outcome of Captain Cook's work was the Vao-

voyage of George Vancouver, who had served as a midship- coarej

man in Cook's second and third voyages. The Spaniards

under Quadra had commenced a survey of north-western

America and occupied Nootka Sound, which their Govern-

ment eventually agreed to surrender. Captain Vancouver
was sent out to receive the cession, and to survey the coa.st

from Cape Mendocino northwards. He commanded the old

" Discovery," and was at work during the seasons of -1792,

1793, and 1794, wintering at the Sandwich Islands. Re-

turning home in 1795, he completed his narrative and very

valuable series of charts, and died in 1798.

The 18th .century saw the Arctic coast of North America Hadaa

reached at two points, as well as the first scientific attempt Bay Or

to reach the North Pole. The Hudson's Bay Company had ^'^^'

been incorporated in 1670, and its servants soon extended

their operations over a wide area to the north and west of

Canada. In 1741 Captain Christopher Middleton was
ordered to solve the question of a passage from Hudson's

Bay to the westward. Leaving Fort Churchill in July

1742 he stood northwards and discovered the Wager River

and Repulse Bay, bearing up again on August 9. He was
followed by Captain W. Moor in 1746, and Captain Coats

in 1751, who examined the Wager Inlet up to the end. On
November 6, 1769, Samuel Hearne was sent by the

Hudson's Bay Company to discover the sea ou the north
side of America, but was obliged to return. On February

23, 1770, he set out again from Fort Prince of Wales;
but, after great hardships, he was again forced to return to

the fort He started once more on December 7,1771, afid

at length reached the Coppermine River, v.hich he surveyed
to its mouth, but his observations are very unreliable.

With the same object of reaching the sea, Alexander
Sfackenzie, with a party of Canadians, set out from Fort

Chepewyan'on June 3, 1789, and descended a river which
bears the explorer's name. His account of the journey is

even more unsatisfactory than that of Hearne.
In February 1773 the Royal Society submitted a proposal

to the king for an expedition to try how far navigation

was possible towards the Pole. The "Racehor.se" and
" Carcass " bombs were selected as best adapted for the

service, and Captains Phipps and Lutwidge were appointed

to command them. The expedition sailed on June 2, 1773,
and sighted the coast of Spitzbergen on the 28th. Captain
Phipps stood into every opening he could find in the ice,

but was invariably stopped by a solid barrier. He ex-

amined a line extending over twenty degrees of longitude,
and found no opening in the heavy polar pack in any direc-

tion. After a very careful and persevering examination of
the ice, the expedition returned to England in September.
The highest latitude reached was 80° 48' N. But the most
important Arctic work in the 18th century was perfonned
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by the Russians, for tliey succeeded in delineating the

whole of the northern coast of Siberia. Some of tliis work,

indeed, was done at a still earlier date. The Cossack

Deschneff made an extraordinary voyage, in the summer of

1648, from the river Kolyma, through Behring Strait to

Anadyr, a performance which has never since been equalled.

Between 1738 and 1730 the mates Manin and Sterlogoff

made their way iu small sloops from the mouth of the

Yenisei as farnorth as 75° 15' N. The land from Taimyr
to Cape Ciielyuskin, the most northern extremity of Siberia,

was mapped by the mate Chelyuskin, who discovered the

extreme point in May 1742. To the east of Cape Chelyus-

kin the Russians encountered greater difficulties. They
bailt small vessels at Yakut.sk on the Lena, 900 'miles

from its mouth, whence the first expedition was des-

patched under Lieutenant Prontschicbeff iu 17.35. He
Jailed from the mouth of the Lena to the mouth, of

the Olonek; where he wintered, and on September 1,

173C, he got as far as 77° 29' N., within five miles of Cape
Chelyuskin, which is in 77° Zi' N. Both he and his young
wife died of scurvy, and the vessel returned. A second

expedition,' under Lieutenant Laptieff, started from the Lena
in 1739, but encountered masses of drift ice in Chatanga
bay, and with this ended the voyages to the westward of

the Lena. Several attempts were also made to navigate

the sea from the Lena to the Kolyma. In 1736 Lieutenant

Laptieff sailed, but was stopped by the drift ice in August',

and in 1739, during another trial, iie reached the mouth
of tlic Indigirka, where he wintered. In the season of

1740 he continued his voyage to beyond the Kolyma,
wintering at Nijni Kolymsk. In 1725 Vitus Behring, a

Dane in the Russian service, received his instructions from
Peter the Great a few days before the czar's death. Two
vessels were built for Behring at Okhotsk, and sailing in

July 1728, he ascertained the existence of the strait between
Asia and America which bears his name. In September
1740 Behring again sailed from Okhotsk, with Steller on
board as naturalist. In June 1741 Commodore Behring
named the magnificent peak on the coast of North America
Mount St Elias, and explored the Aleutian Islands. In
November the ship was wrecked on Behring Island ; and
tlie gallant Dane, worn out with scurvy, died there on the

8th of December 1741. In March 1770amerchant named
Liakhcff saw a large herd of reindeer coming from the nortK

to the Siberian coast, which induced him to start in a
sledge in the direction whence they came. Thus the New
Siberian Islands were discovered, and for years afterwards

t1»e seekers for fossil ivory resorted to them. The Russian
Captain Vassili Tchitsohakoff in 1765 and 1766 made two
persevering attempts to penetrate the ice north of Spitz-

bergen, and reached to 80° 30' N., and Russian parties

twice wintered at Bell Sound. But the result was the same
as all others have obtained before and since ; the Spitz-

bergen route 'is evidently not the way to the Pole.

The 18th century saw great progress in the coUeotion

and arrangement of geographical material, and in the work
of surveying and map-making. Collections of voyages and
travels were brought together in the four quarto volumes
of Astley (1745) and the two folios of Harris (1764);
while Dr Hawkesworth edited the Government voyages to

the Pacific in 1773, Sir Joseph Banks was the great

patron of geography in England, aided by the indefati-

gable labours of such critical geographers as Rennell.

Dalryraple, and Barrington ; while in France the greafi"

cartographer D'Anville introduced a habit of critical ac-

3uracy, and caused a complete revolution in the art of map-

Towards the close of the centnry it was recognized that

jeography served more extensive and important uses than

lad ever before been supposed. The route survey was

sufficient for the traveller or soldier, whde accurate ch&rts
guided the mariner across the ocean. But surveys are also
tlie basis of statistics and of administration^ and rigorous
accuracy became necessary. Surveys on a trigonometrical
basis, which have been proceeding in all the countries in

Europe (except Turkey) and in India during the present,

were commenced in the last century. In Great Britain the
Ordnance Survey was begun in AprQ 1784,- when Genera!
Roy measured a base line on Hounslow Heath. Thi
triangulation of the British Isles was commenced in 1784
and completed in 1-852. Maps based on trigoLumetrical
surveys may eventually explain and illustrate the physical
aspect of the whole globe, but at present they ace neces-
sarily confined to those nations which are in the front rank
of civilization. Countries which are not so advanced are
still obliged to be content with such maps as sufficed for

all the world in the last century, before the results of

trigonometrical surveys were available. These secondary
maps are adapted for the requirements of the countries

which use them, being based on positions fixed by astro-

nomical observations, on cross bearings, and often on chained
uistances. The third class of maps includes the work of

explorers of unknown or little known regions, and of geo-

graphers who delineate the features of such regions by
compilation and by fiitelligent collation of the work of

travellers. There are thus three grand divisions in tha

character and uses of maps. There are first those which
aim at minute accuracy, and which are intended as docu-

ments for adrninistrative purposes, and in pursuing exact

statistical investigations. Secondly, there are maps which

are based on less accurate surveys of countries less populous

or less advanced in civilization ; these are useful for

political, geographical, and military purposes, but are not

to be relied on to the same extent or in the same way as

is the case with those based on trigonometrical surveys.

Thirdly, there are the roughly compiled maps of little

known regions, which are constantly in course of improve-

ment, and which do the work of pioneers.

In treating here of the progress of geographical discovery

in the present centnry, it is to those who prepare the last

class of maps, to the pioneers—the discoverers—that we
must mainlj', though not exclusively, confine our attention.

We propose to review the work of discoverers and explorers

of the 19th centurj' in two sections as regards time,—first

during the first thirty, and secondly during the last forty-

eight years. The Royal Geographical Society was founded

in 1830, and forms a landmark. In each period we shall

take first the work done in Asia, then Africa, then America,

then Australia, then Polynesia, and finally the Arctic and
Antarctic regions.

At the beginning of the century British rule in India was
extended over the plains of the Ganges almost to the Sutlej,

and the attention of explorers was drawn to the mighty
mass of the Himalayas. Captain Herbert, in 1818, at

tempod to give a general view of the physical charactet

of this great range, and Moorcroft reached the Mansarowa
lake, and the upper courses of the Indus and Sutlej ; while

Mr Manning, in 1811, was the only Englishman who ever

visited Lassa, the capital of Tibet. The mission of Sit

John Malcolm to Persia in 1808 led to much geographical

work being achieved. On his staff was Macdonald Kinneir,

who wrote a valuable memoir on the geography of Persia ;

while at the same time Lieutenant J. Macartney, under

Mountstuart Elphinstone, was collecting materials for a map
of Afghanistan. In 1810 Pottinger and Christie made an

important journey through Baluchistan by different routes,

Christie afterwards visiting Herat and Yezd ; and in 1827

Mr Stirling of the Bengal Civil Service crossed the Hazfirab

mountains.

The close of the war ia 1815 led to numerous efforts for
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ihe furtherance of geographical discovery, especially in

Africa and the far north. In 1818 to 1820 Captain Lyon,

RN., and Mr Ritchie landed at Tripoli, and penetrated as

far as Mourzouk ; and this led to the more important ex-

pedition of Major Denham and Captain Clapperton, R.N.,

which was despatched by the Government. They landed

at Tripoli in 1823, and advanced into the interior as far as

the east coast of Lake Tchad, of which they gave a most

interesting account, obtaining latitudes by meridian alti-

tudes and longitudes by:lunar observations. Clapperton's

furthest point was at Saccatoo, westward of the lake, and

here he was forced to turn back. But in 1825 he was

again employed to explore the interior of Africa, and this

time he started from the Atlantic side with his faithful

iservant Richard Lander. Landing in the Bight of Benin,

he succeeded in reaching Saccatoo from the west side, thus

completing a route from Tripoli on the Mediterranean to the

coast of Guinea. But at Saccatoo the gallant sailor suc-

cumbed at last, dying' on the 13th of April 1827. His

faithful servant Lauder returned to the coast ; and in 1830

he and his brother were employed to explore the course of

the Niger or Quorra. They embarked on the river near

Boossa, passed through the Yorriba country, and came out

at the mouth of the Nun.
The Admiralty also considered that a river of such

magnitude as the Zaire or Congo ought to be explored.

Captain Tuckey, B.N., was selected to conduct the Congo
expedition, and received command of a steamer called the
" Congo," with a crew of 49 officers and men. The expedi-

tion reached the mouth of the great river on July 5,- 181 6,

and proceeded up to the foot of the falls of Yellala, the

farthest point hitherto reached. Captain Tuckey, with 15

of his party, landed on the north shore on the 14th of

August; and, after travelling for about 40 miles over a hilly

country, he reached the head of the falls and the banks of

the upper river. He had explored the river for a distance

of 280 miles from the sea. But death overtook the com-

mander of the expedition and several officers, and the
" Congo " returned in command of the master, Mr Fitz-

maurice, after executing the survey from the foot of the

falls to Embomma.
South America had produced two eminent physical geo-

graphers, namely, Caldas of Bogota -and Unanue of Lima,
before the scenery of the Orinoco and the Andes became
familiar to Europe through the charming narratives of

Humboldt. It was in 1799 that the great Prussian natu-

ralist embarked at Coruna, and landed at Cumana on the

coast of Venezuela. His observant eye and bright imagina-

tion, combined with habits of scientific thought, produced
pictures of the physical aspects of the regions he explored

which are quite unequalled. What he said of George
Forster is even more true of himself: "He depicted in

pleasing colours the changing stages of vegetation, the rela-

tions of climate and articles of food in their influence on
the civilization of mankind. All that can give truth, indi-

viduality, and distinctiveness to the delineation of exotic

nature is united in his work." The Orinoco and Cassiquiari,

tlio falls of Toquendama, the mountains of Quindiu,
Chimborazo, and Quito, Cajamarca, and the upper Amazon,
and the varied scenery of Mexico, are imprinted on the
imagination with life-like form and colouring by this great
master of description. His service to geography was far
'greater than that of any mere discoverer. Humboldt left

*he New World in 1804.
The greatest and most important enterprise, after the

peace of 1815, was the renewal of Arctic exploration under
the auspices of Sir John Barrow. To the great work of
Scoresby, and to the careful observations of himself and his
father, we are indebted for the most exhaustive account of
the Spitzbergen seas, and of the ice which encumbers them.

When the Government expeditions were undertaken, the

volumes of Scoresby formed a storehouse of useful and

well-digested information. The true object of modern

Arctic enterprise has been the advancement of science, a

noble and sufficient reason for incurring expenditure and

facing dangers and hardships. In consequence of Sir John

Barrow's representations, orders were given in 1818 for the

preparation of four vessels for Arctic service,—two to attempt

the passage from the Atlantic to the Pacific, and two to

attempt an approach to the North Pole. But, as Sir John

Barrow himself explained, the main objects were not the

accomplishment of voyages by these routes, but the acquisi-

tion of useful knowledge. Sir John Ross, who commanded

one of the two expeditions, circumnavigated Baffin's Bay on

the track of that great navigator, and re-established his

fame. Captain Buchan, who led the other, battled with

the impenetrable pack to the north of Spitzbergen, li'ke

Phipps before him, and then returned. There can be no

great success without continuity of effort and perseverance,

and the early voyages of this century achieved lasting

results, because those who sent them out were endowed
with tenacity of purpose. No sooner had Ross returned

than Parry was appointed to command two strongly built

vessels, the " Hecla " and " Griper," and to proceed on the

same service. On the 11th of May 1819 Parry sailed, and

on the 1st of August he entered the portals of Lancaster

Sound, and commenced the discovery of a new region. He
succeeded in sailing for 300 miles along the southern shores

of the islands which now bear his name, among ice floes of

moderate thickness, until he reached the edge of the im-

penetrable polar pack at the western extreme of Melville

Island. He went as far as it will ever be possible for any

vessel to go in this direction, and then wintered in a

harbour of MelviUe Island. In 1820 he returned with a
rich harvest of scientific observations, and of valuable in-

formation in all branches of inquiry. This first expedition

was most successful. Parry's second voyage was into

Hudson's Bay in search of a passage westward in that direc-

tion. He discovered a strait (that of " Fury and Hecla"),

and passed two winters 1821-23 on the coast of Melville

Peninsula. The third voyage (1824-25) was again up
Baffin's Bay ; but it was unsuccessful, and one of his vessels,

the "Fury," was lost. Still every voyage, whether success-

ful or not in its main object, brought back valuable results.

Meanwhile the " Griper," commanded by Captain Clavering,

had, in 1823, penetrated through the ice to the east coast

of Greenland in 76° N., to enable Captain Sabine to take

pendulum observations in that position. The Russian

Captain Lutke had also surveyed the west coast of Novaya
Zemlya from 1821 to 1824. Parry, after his return from

the third voyage, proposed an attempt to reach the Pole by
travelling over the ice during the summer, on the Spitzbergen

meridians. He sailed on this service in the "Hecla" on
the 3d of April 1827, and, after placing her in a secure

harbour in Spitzbergen, he began his bold and interesting

attempt with two boats, fitted with runners for being

dragged over the ice. But the whole mass of ice was drift-

ing south faster than Parry's men, with all their efforts,

could advance north. However, on July 23, 1827, he

atsained the latitude of 82° 45' N., which continued to be

the highest parallel ever reached by man until Captain

Markham went beyond it in 1875. Parry returned to

England in October. Another expedition of a private

character left England in June 1829 under the command
of Sir John Ross, who was accompanied by his distin-

guished nephew James C. Ross. In August they reached

Lancaster Sound, and then proceeded southwards down
Regent's Inlet, wintering on the most northern peninsula

of America, to which Ross gave the name of Boothia. Here

they passed three winters, while, during the intervening
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summers, some exploring work was accomplished, and
James Ross planted the Union Jack on the North Magnetic

Pole on the 1st of June 1831. At last they were forced to

abandon their little vessel the " Victory," and make their

way to the whalers in Baffin's Bay in open boats. They
were picked up and arrived in England after an absence of

four years.

While these onld and perilous voyages were being con-

ducted in the Arctic seas, a series of land journeys completed

the delineation of the northern coast of America, which had
just been touched at two points in the last century, by
Hearne and JIackenzie. From 1819 to 1823 the gallant

Sir John Franklin, with Dr Richardson and George

Back, were struggling to explore the Arctic coast eastward

from the mouth of the Coppermina River. After great

suflferings they embarked on the river on June 30, 1820,

reaching the mouth on July 18, and exploring 550 miles

of coast line to the eastward, as far as Point Tumagain.
On the return journey across the barren lands, the party

escaped death from starvation almost by a miracle. Un-
daunted by this terrible experience, Franklin, Richardson,

and Back started on another expedition in 1825, this time

by descending the Mackenzie River. Reaching its mouth
on July 7, Franklin' and Back discovered 374 miles of coast

to the westward, as far as Return Reef; while Richardson

explored the space between the mouths of the Mackenzie and
Coppermine. In 1833 Back undertook a third journey

with the object of succouring the Rosses, who had long been

missing. He discovered and explored the Back or Great

Fish River for 530 miles, and in July 1834 reached its

mouth in the Arctic Ocean. The gaps on the north coast,

which were left by Franklin and Back, were subsequently

filled in by servants of the Hudson's Bay Company. In

1837 Messrs Simpson and Dease, in a boat, connected

Return Reef with Cape Barrow. In 1839 the same ex-

plorers went from Cape Tumagain to the mouth of Back's

River, and still further eastward to Castor and PoUux River.

On August 26, 1839, Simpson built a cairn at Cape
Herschel, on King William Island, separated by a strait ten

miles wide from the mainland. Dr Rae was sent in 1846
to winter in Repulse Bay, and in 1847 he travelled round

the Gulf of Akkoolee and connected the work of Ross in

Iwothia with that of Parry during his second voyage. In
1854 he united the work of Ross with that of Simpson, and
ascertained that Boothia was connected with the mainland

of Aiuerica by an isthmus. Thus the whole northern coast

of America was explored and delineated without a break.

The Russians were engaged on daring Arctic exploration

at thesajie time. In 1809 to 1812 a Russian officer named
Hedenstrom surveyed the New Siberia Islands ; and in

1821 Lieutenant Anjou made further investigations respect-

ing the state of the ice to the northward. Baron Wrangell
prosecuted similar researches from his headquarters at Nijni

Kolymsk, near the mouth of the Kolyma. He made four

sledge journeys over the Polar Sea from 1820 to 1823, ex-

ploring the eoa^ from the Kolyma to Cape Chelagskoi, and
making several attempts to advance northwards, but always

encountering weak ice. Wrangell's interesting narrative is

sn important addition to Arctic literature.

The Russians, as well as the French, sent several voyages

into the Pacific during the first half of the 19th century.

In. 1804 Admiral Krusenstern made a. voyage round the

world, and his pupil, Otto von Kotzebue, son of the

dramatist, commanded the "Rurick" from 1815 to 1818
on a voyage of discovery. He discovered the great bay
known as Kotzebue Sound, sounded inBehring Strait, and
made careful observations of the currents. Wintering in

California he returned to the Aleutian Islands in the follow-

ing spring'; and during the voyage homewards he dis-

covered several new islands in the Pacific, especially

Bomanzoff and Krusenstern in the Dangerous Arcliipelaga-

During another Russian voyage, commanded by Billiug-

hausen, Lazareff and other coral islands in the Dangerous
Archipelago were discovered, and in 1828 Captain Lutke,

in the " Seniavine," survp,Yed the Caroline group. Captain

Freycinet, the oflicer who served with Baudin and edited

his work, also examined theCaroline Islands in the "Uranie"
in 1819, but his voyage was mainly in the interests. of

natural history. Duperry in 1822-23 did some surveying

work on the coast of New Ireland. But the most important

French voyage was that of Dumont D'Urville, who was
sent out to seek for traces of La Perouse in 1828. He
visited Tecopia and other islands in the " Astrolabe," and
was nearly a month at Vanikoro collecting relics of the ill-

fated expedition. The voyage of D'Urville contributed

largely to the advancement of science, and resulted in the

publication of a magnificent work in 1830.

The only English scientific voyage to the Pacific in this

period was sent out mainly to co-operate with Parry in his

third voyage, and Franklin in his second journey. It was

commanded by Captain Beechey, who had been first lieu-

tenant with Parry during his first Arctic voyage, and on

May 19, 1825, he sailed frcon Spithead in H.M.S. "Blos-

som." After visiting Easter, Gambler, Pitcairn, and other

islands, the " Blossom " arrived at Honolulu on May 20,

1826, and in July she was in Behring Strait, entering

Kotzebue Sound on the 2 2d. ' Proceeding along the north

coast of America, the ship's barge got as far as 156° 21' W,
to a low cape called Point Barrow, at the very time 'vhen

Franklin and Back were at Return Reef, Tlie accurate ex-

amination of the coast was made under circumstances which
demanded great fortitude and perseverance, and reflects

credit on the officers and crew. The " Blossom " returned

to Honolulu in January 1827, and arrived at Macao on the

12th of April. Captain Beechey next proceeded to survey

the Loo Choo and Bonin Islands, and, after another visit

to the far north, and the coasts of California and Mexico,

he returned home by Cape Horn and arrived at Woolwich
on October 12, 1828. His valuable and interesting narra-

tive, in two volumes, was^published in 1831. Mr James
Weddell, a master in the navy, made a voyage to the

Antarctic Ocean in 1822-24, and went as far south as 74".

The Royal Geographical Society was founded in 1830,

and forms a landmark in the history of discovery. The
men who initiated the idea and gave it shape were Sir John
Barrow, Sir John Cam Hobhouse, Sir Roderick Murchiscn,-

Jlr Robert Brown {Princeps Botanicorum), and Mr Bartla

Frere. They formed the Foundation Committee. The first

president was Lord Goderich, and the vice-presidents Sir

John Barrow, Colonel Leake, Sir John Franklin, and Mr
Greenough. Through this organization explorers and
students were encouraged and assisted, information was
systematically collected and arranged, and the work of dis-

covery ^as advanced. A similar society in Paris precede^

that of London in point of time, and now every civilized

country has established a Geographical Society.

Our rapid review of the progress of discovery since the

foundation of the Geographical Society will commence with

the continent of Asia, where there were and still are vast

and most interesting unexplored regions. In British India,

the Trigonometrical Survey has been proceeded with, and is

now approaching completion. ' During its progress the

HimAlayan peaks were measured, and in 1848 Sir Andrew
Waugh fixed the height of the loftiest, which he named
Mount Everest, at 29,002 feet above the sea. In 1831

Humboldt published his Asie Cenirale, which, with the

Erdkunde vc^n, Asien of Carl Bitter, gave new and clearer

ideas of the orography of Central Asia. Many travellers

explored the remoter parts of the HiraAlayan chain ; while,

in 1848, Dr Hooker in Sikkim, and Dr Thomson in Ladak,

X. — 25
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rcacliod the summits of the passes leading to Tibet and

Yarkand. Our relations with Afghanistan lud to further

exploration. In 1840 Lieutenants Abbott, Conolly, and

Shakespear visited Khiva, and in 1841 Colonels Stoddart

and Conolly were murdered at Bokhara, while Eldred

Pottinger gallantly defended Herat. Sir Alexander Burnes

had previously made his remarkable journey from Cabul to

Bokhara and back through Persia, and in 1838 Lieutenant

Wood of the Indian Navy discovered ;the source of the Oxus.

Eutakoff and other Russian officers, in 1846 and subsequent

years, surveyed the sea of Aral, and Middendorf made ex-

tensive explorations and discoveries in Siberia. After the

Afghan war it was long before any progress was made in the

exploration of Central Asia, but through the opening of the

treaty ports in China and the navigation of the Yangtsze a

considerable increase was made in our knowledge of the

Celestial Empire. In 1869 Mr E. B. Shaw and Mr Haywood
reached the cities of Yarkand and Kaahgar, and Mr Shaw
published a most graphic account of the physical aspects of

Eastern Turkestau. In the previous year Mr Ney Elias

surveyed the Yellow Biver of China, and afterwards made
n journey through a previously unknown portion of western

Mongolia; and during 1866-68 the distinguished French

geographer Lieutenant Gamier surveyed the course of the

great Cambodian river. The Russians, meanwhile, in their

advance into Central Asia, had enabled scientific travellers

like Fedchenko and others to explore Khokand and the

northern part of the Pamir, and the more adventurous

Prjewalski made important jaurnoys through Mongolia and
to the frontiers of Tibet. Colonels Walker and Mont-

gomerie, of the great Trigonometrical Survey of India,

organized a system of training native explorers, who made
journeys across the Pamir and to the upper waters of the

Oxus, as well as through the previously unknown parts of

Tibet. In the last mission of Sir Douglas Forsyth to

Kashgar, Captain Trotter of the Trigonometrical Survey of

India formed one of the staff. He did much valuable ex-

ploring work on the Pamir table-land, and verified the work
of Lieutenant Wood at the source of the Oxus. In 1845
MM. Hue and Glabet travelled through Tibet; and in

western China the French missionaries have since done use-

ful geographical work. English diplomatic officers have
found their way from the south-wostem provinces of China
into Burmah, and Baron Richthofcn has made very exten-

sive exploring journeys through the Chinese empire. The
most important journey across Arabia in the present cen-

tury was made by Jlr W. Gilford Palgrave in 1863.
Geographical discoverers of the 19th century have had a

groat work to do in Africa. D'Auville and his successors

»;Ieared off all that was uncertain on the map, nil that had
come from the information given by Dup.rte Lopez to

Pigafetta, and from Loo Africanus, and left a great blank.
James Bruce and Mungo Park, Clapperton and Tuckey,
merely touched the edges or penetrated in single linos

acrosa the vast unknown area. But they have been
followed by many others, and now great progress has been
made. In 1831 Monteiro and Gamitta were sent by the
Portuguese' Government, in the footsteps of La Cerda, to
the capital of Cazembo ; while, in 1849 and 1843-47,
Ladislaus Magyar and Gra<^ explored some of the southern
iiEuents of the Congo. lluppeU (1838), Harris (1843),
iind Dr Beke (1840), Lefebvro and Dillon (1839-43),
Ferret and Galinier (1847) improved the existing know-
ledge of Abyssinia, to which a further important contribu-
tion was made by the expeditionary field force sent in 1867-
68 to enforce the release of English captives ; and progress
was made, under the auspices of the Egyptian Government,
in exploring the White Nile above Khartoum. In 1849
the discoveries of Denham and Clapperton were followed up
by Richardson, Overwog, and Barth, who, like their pre-

aecessors, went irom Tripoli to Mourzouk, tne capital of

Fezzan. The two first died in Africa, but Dr Barth

returned home with a rich harvest of results. He reached

Kouka the capital of Bornou, on Lake Tchad, and in 1851

he visited the south side of that lake, and advanced some

distance to the eastward. In 1852 he was at Saccatoo,

where Clapperton died, whence he crossed the iS^iger and

eventually reached Timbuctoo. After a stay of some

months Dr Barth left Timbuctoo in March 1854, and got

back to Tripoli in the end of 1855, being the sole survivor

of his party. Dr Vogel, in 1853-57, followed up the dis-

coveries in the direction of Lake Tchad, and fell a victim

to science; and the researches of Dr Baikie in 1854 sup-

plemented tUa work of the Landers in the lower part of thtj

course of the Niger. Dr Baikie also explored 250 miles of

the river Chadda or Benue.

On the eastern coast of Africa, the missionaries Rebmann
and Krapf ascertained the existence of the snowy peaks of

Kenia and Kilimanjaro near the equator, and collected

reports touching the equatorial lakes in the interior. This

led to the expedition of Captain Burton in 1857, who, ac-'

conipanied by Captain Speke, landed opposite to Zanzibar,

and, advancing westward, discovered Lake Tanganyika!

Captain Burton's admirable description of the region

between the coast and the great lake he had discovered is

one of the most valuable contributions to African descriptive

geography. His companion. Captain Speke, made an ex-

cursion northwards to the southern coast of a lake v.'hicb

he judged to be a main source of the Nile. In this belief

he again set out in 1860 to attempt the achievement of a

journey from Bagamoyo, opposite Zanzibar, to the Nile.

This great enterprise was crowned with success. • Speke

traced out the western shore, and visited the northern outlet,

of the Victoria Nyanza, the main reservoir of the White
Nile. He then marched northwards to Gondokoro and

descended the Nilo. He had heard of a second great Nile

reservoir, which Sir Samuel Baker discovered in 1864, and
named the Albert Nyanza. The Bahr el Ghazal and other

western feeders of the Nile were visited by Consul

Petherick, and exphired in 1868-71 by Dr Schwoinfurth,

whose work ranks with that of Burton as a record of African

discovery.

The travels of Dr Livingstone in Southern Africa also Livin

added considerably to our knowledge of the geography of stona

that continent. In 1848 he started from Cape Colony,

visited Lake Ngami in 1849, and eventually reached the

Portuguese town of St Paul Loauda in 1855. Thence
ho marched across the continent, discovering the great falls

and a considerable part of the course of the Zambesi. In
hisisecoud expedition ho proceeded up the Zambesi and its

tributary the Shire, and discovered the Lake Nyassa. On
his third and last expedition he landed on the east coast

at the mouth of the Kovuma, and made his way thence to

Lake Nyassa. The great traveller then followed in the foot-

steps of Dr Lacerda and Monteiro to the Cazembe's capital,

and thence to Lake Tanganyikai From Ujiji, on that lake,

he made his way westward to the river Lualaba (the upper
course of the Congo), and returning in a destitute condition

to Ujiji, he was there succoured by Mr Stanley. Finally

he once more started, and died in the midst of his dis-

coveries among the remoter sources of the Congo. Lieuten-

ant Cameron's expedition in 1873 had for its main object

the succour of Livingstone, but the news of tlie great

traveller's death was received at Unyanyembe. Cameron
then continued his march by a new route to Ujiji, and
completed the survey of the southern half of Lake Tan-
ganyika, discovering the Lukuga outlet. Thence he ad-

vanced westward across the Manyuema country to Living-
stone's furthest p6int at Nyangwe, crossed the Lualaba,
and traversed the whole width of the African continent
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reaching St Paul Loanda ou the west coast. Sir Stanley
followed in 1874. He circumnavigated and fixed the out-

line of tlie Victoria Nyanza, followed Cameron across Ijake

Tanganyika to Nyangwe, and then descended the great

Kiver Congo, discovering its course, and connecting the work
of Livingstone with that of Tuckey. Mr Young has since

completed the survey of Lake Nyassa ; Nachtigal has sup-

plemented the work of Earth and Yogel in the Tchad
region ; while Duveyrier and other French explorers have
examined the region of the Sahara. In the far south the

Limpopo basin, and the country intervening between the

Limpopo and Zambesi, have been made known to us by St

Vincent Erskine and Elton, Carl Mauch and Baines. Tlius

the extent of the unknown parts of Africa has been rapidly

curtailed, while our knowledge has been widened during

the last half century.

eri- On the American continent scientific progress has been

made in the United States and tlie dominion of Canada,
' where, within the last half century, boundary commissions

and surveys havie fixed positions and described previously

th unknown regions of great extent. In South America there
erica, (^^q y^gt unexplored regions to the eastward of the Andes,

and in tlie basins of the great rivers. Sir Eobert Schom-
burgk did much valuable work in Guiana, and explored the

delta of the Orinoco in IS-tl ; while Spix and Martius,

Poeppig and Castelnau, Maw and Smyth, Herndon and
Gibbon, Spruce and Bates, Wallace and Chandless, and
others, explored the basin of the Amazon. Tte labours of

Pissis in Chili, of Raimondi and Werthermann in Peru, of

Codazzi in Colombia and Venezuela, and of Morales and
others in the Argentine Eepublic, have been most valuable

to geographical science. In Patagonia, Fitz Roy and King
explored the Santa Cruz river, Cox and ilorales have since

added to our knov» ledge, and Commander Musters. R.N.,

was the first traveller who traversed the whole of Patagonia

from south to north, 960 miles of latitude, of which 780
were previously unknown to Europeans.

The difficulty of exploring the interior of the Australian

** continent was caused by the scarcity of water, and the

immense distances it was necessary to cross without supplies

of any kind. Hence the work of exploration has required

and called forth high and noble qualities in a degree quite

equal to any that have been recorded in any other part of

the world. The names of Sturt and Leichhardt, of Eyre

and Grey, of Macdouall Stewart and Burke, of Gregory, of

Forrest and Warburton, will be handed down as those of

intrepid and courageous explorers who laid open the secrets

of the interior of Australia.

The Pacific Ocean was explored by numerous expeditions

during the 18th and early part of the 19th centuries. Still

much remained to be done in the way of verification aud

more complete survey. From 1826 to 1836 Captain

Fitzroy, with the naturalist Darwin, surveyed Magellan's

Strait and the west coast of South America ; and further

important surveys in the Pacific were aftei:wards executed

by Captain Wilkes of the United States Navy, aud by

Belcher, Kellett, and Denham.'

But the great geographical work of the present century

must ' be the exteiLsicn of discovery in the Arctic and

Antarctic regions. Progress has been made in both direc-

tions, and in both much remains to be done. It IB this

polar work which calls forth the highest qualities of an ex-

plorer ; it is here that the greatest difficulties must be

overcome; and it is here that the most valuable scientific

results are to be obtained.

Between the years 1830 and 1843 much was done in the

Antarctic regions. In 1830-32 Mr John Biscoe, R.N.,

made a voyage in a brig belonging to Messrs Enderby, and

discovered " Enderby Land" and "Graham Land" in 67°

S. ; and from 1837 to 1840 Dumont d'Urville discovered

'"'Ca Terre Adile " and "Cot^ Cnarie," going as far south
as 66° 30'. Auckland Island was discovered by Bristow
in 1806. In 1839 Balleny, in another vessel belonging to

Messrs Enderby, discovered the Balleny Islands in 66° 44' S.,

and Sabrina Island in 65° 10' S. The Antarctic expedition
of Sir James Ross sailed from England m 1839. In 1840
Sir James explored Kerguelen Island, and wintered at
Hobart Town. He then visited the Auckland Islands, and,
crossing the Antarctic Circle, reached the great icy barrier,

and discovered Victoria Land, with its lofty volcanoes, in

January 1841. He gained the latitude of 78° 4' S. in 187°
E., and established the continuity of the southern continent
from 70° to 79° S. In 1841 Ross again wintered at Van
Diemen's Land, and in January 1842 crossed the Antaro
tic circle in 156° 28' W. He was once more stopped by
the great icy barrier in 78° 10' S., after having penetrated
through ice floes o? more than 1000 miles iu width. Extra-
ordinary dangers were encountered in the ice, many valuable
observations were taken, and in 1842 the expedition

wintered at the Falkland Islands. In the following season

another exploring voyage was made beyond the Antarctic

Circle, and in September 1843 this most important expedi-

tion returned to England.

On the return of Sir James Ross attention was once more
turned to the Arctic regions; and in the spring of 1845
Sir John Franklin's Arctic expedition, consisting of the FrankWa,
" Erebus " and " Terror," sailed from Woolwich. His in-

structions were to make the North-West Passage, but the

main object of the expedition was the advancement, of

science, and to secure it the most accomplished officers in-

the navy were appointed, as well as, the eminent naturalist

Dr Goodsir. It is now known that, in the first and second

seasons, the expedition was very successful. In 1 845 Sir

John Franklin made a remarkable run up Wellington

Cliannel to 77^ N. ; in 1846, proceeding south, he had
almost achieved the North-West Passage when his ships

were permanently beset to thenoith of King William Island

in 70° 5' N. and 98° 23' W. Here the veteran explorer

died on June 11, 1847; and all his companions perished

in the attempt to reach one of the Hudson's Bay Company's
.settlements in the summer of 1848. Those among them
who reached Cape Herschel, and it is certain that some did

reach that point, undoubtedly discovered the North-West

Passage.

The expeditions which were sent out in search of Sir

John Franklin's ships did much important 'geographical

work ; but their principal use was the establishment,

through their means, of the truemethod of extensive Arctic

exploration. The grand object of the officers and men em-,

ployed on this service was the relief of their missing country-

men, and their utmost efforts were devoted to the examina-

tion of the largest possible extent of coast-line. Hence the

discovery of the modem system of Arctic sledge travelling,

the only efficient means of exploring the icy regions around

the North Pole. In 1 848-49 Sir James Ross discovered" the

western side of North Somerset, and Sir Leopold M'Clihtock

served his first apprenticeship in the ice under that veteran

explorer. Austin's expedition sailed in 1850, and wintered

nearly in the centre' of the region discovered by Parry

during his first voyage. It was then that ^I'Clintock

developed and put in practice the system of Arctic sledge-

travelling which has since achieved such grand results; and

Captain Ommanney, M'Clintock, and his colleagues Sherard.

Osbom, Frederick Mscham, K.^betl Ala-icli, and Vesey

Hamilton made what were then unparalleled journeys in

various directions. In December 1849, also, Captains

Collinson and M'Clnre weut out to conduct further search

by way of Behring Strait. The former made the most

remarkable voyage on record along the north coast of

America, while M'Clure took his ship betwttu the west
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coast of Banks Island and the tremendous polar pack, until

he was within sight of the position attained by Parry in

his first voyage from Baflin's Bay. Here M'Clure's ship

was finally" iced up in the Bay of God's Mercy. On };he

return of Austin's expedition, the same ships were again

sent out under Captains Belcher and Kellett by Baffin's

Bay ; and M'Clintock, Osborn, Mecham, and Hamilton,

who were ouco more iu the front rank of searchers, sur-

passed even their former efforts. Mecliam discovered a

record left by M'Clure on Melville Island which revealed

his position, and thus ha and his officers and crew, by

marching from their abandoned ship to the " Resolute " and

returning to England with the expedition of Belcher and

Kdlett, were enabled to make the North-West Passage

partly by ship and partly sledging over the ice. They all

returned in 1854. But the concluding search was made

by Sir Leopold M'Clintock in the "Pox" from 1867 to

1859, when he found the record on King William Island,

and fhus discovered the fate of Franklin. These search

expeditions added immensely to our knowledge of the

Arctic regions, and established the true method of explora-

tion. Sea voyages in the summer season are useful for re-

connaissances, but efiicient polar work can only be achieved

by wintering at a point beyond any previously reached, and

sending out extended sledge parties in the spring.

After the return of M'Clintock, England neglected the

great work of Arctic exploration for fifteen years ; but a deep

interest was taken in the discovery of the unknown polar

regions by other nations, and numerous efforts to explore

.them were made in the interval. In 1853-55 Dr Kane,

with the American brig " Advance," wintered just within

the entrance of Smith Sound, and sent an exploring party

for some distance up the east side of the channel ; and in

1860-61 Dr Hayes wintered near the same spot, and made

a sledge journey up the west side. Ten years afterwards

Captain Hall, accompanied by Dr Bessels, a German scien-

tific explorer, sailed in the "Polaris" in August 1871, and

succeeded in jiiaking his way up the channels leading north

from Smith Sound for 250 miles, wintering iu 81° 38' N.

Captain Hall unfortunately died in the autumn of 1871,

and his comrades returned after suffering great hardships.

The "Polaris" was abandoned, but she had attained the

highest latitude ever reached by any vessel up to that date.

In the direction of Spitzbergen and Novaya Zemlya the

Norwegian walrus hunters made many daring vovages.

They circumnavigated both those masses of Arctic land, and

yearly frequented the hitherto closed Sea of Kara. The
Swedes, under the lead of the accomplished and indefati-

gable Noirdenskiold, have made voyage after voyage to

Spitzbergen, and afterwards to the north-east. The first

Swedish expedition to Spitzbergen was in 1857, the second

in 1861, the third in 1864, the fourth in 1868, consisting

of the steamer " Sophia," which reached the highest latitude

ever attained by a vessel trying the Spitzbergen route,

namely, 81° 42' N. In 1872 a fifth expedition started,

and Nordenskitild then passed his first winter in the Arctic

regions, and gained experience of sledge-travelling in the

spring, exploring a largo area of North-East Land. Ex-

perience also proved that the Spitzbergen route was not one

by which large results could be secured, although the

scientific researches of the Swedes in Spitzbergen itself were

most valuable. In 1875 therefore Professor Nordenskicild

made his first attempt towards the northeast, reaching the

mouth of the Yenisei; and in 1876 he made an equally

successful voyage in the same direction. The Germans also

entered the field of Arctic enterprise. In 1868 Captain

Koldewey made a summer voyage to Spitzbergen7 and in

1869-70 he went in the "Germania" to the east coast of

rireenland, accompanied by Lieutenant Payer, wintered at

Pendulum Island, discovered by Clavering in 1823,

whence they made a sledge journey to the northward as

far as 77°, and explored a deep fjord in about 73° 15' .N'.

during the navigable season. English yachtsmen, notably

Lamont and Leigh Smith, were also in the field; and the

latter made important corrections of the charts of North-

East Land. But by far the most important and successful Austi

voyage in this period was that of Lieutenants Weyprecht "pei

and Payer in the Austrian steamer " Tegethoff." Sailing
*'°^*'

in 1872, they were beset in the ice to the north of Novaya

Zemlya during the winter oi 1872-73, and were drifted

northwards until, on August 31, 1873, they sighted a pre-

viously unknown country. It proved to be very extensive,

and was named Franz Josef Land. In March 1874

Lieutenant Payer started on an extended sledge journey, in

the equipment of which he closely followed M'Clintock's

system. He discovered a great extent of coast-line, and

attained a latitude of 82° 5' N. at Cape Fligely. The

Austrian explorers were eventually obliged to abandon the

"TeaethoS'," reaching Norway in September 1874; but

their expedition was a great success, and they added an ex-

tensive region to the map of the known world.

In England the very important branch of geographical Englii

research relating to the Arctic regions was neglected by the ^'^'^

Government during this interval of fifteenyears, while Ameri- "^^
cans, Swedes, Norwegians, Germans, Austrians, and English

yachtsmen were making praiseworthy efforts with more or

less success. The resumption of English Arctic research on

an adequate scale is due to the exertions and arguments

of Admiral Sherard Osborn from 1805 nntil 1875. He set

forth the valuable results to be obtained, and the means
of success. Basing his arguments-on long experience, he

showed that it was necessary for success that an expedition

should follow a coast-line, that it should pass beyond any

point previously reached and there winter, and that the

work should be completed by extended sledge parties in

the spring. At length an expedition was fitted out on

these principles, the Smith Sound route was selected, and
in May 1875 the "Alert" and "Discovery" sailed from
Portsmouth under the command of Captain Nares. As
regards the ice navigation the success of the expedition was
complete. Captain Nares, in the face of unparalleled diffi-

culties, brought the ships to a point farther north than any
vessel of any nation had ever reached before, wintered the

"Alert" in 82" 27' N., and, in the face of still greater

difficulties, brought both vessels safely home again. The
extended sledge-travelling called forth an amount of heroic

devotion to duty, and of resolute perseverance in spite of

greater obstacles than had ever been encountered before,

which add a proud page to the history of English naval

enterprise. The exploring parties were led by Commander
Markham and Lieutenants Aldrich and Beaumont. Ad- Mark
vancing over the great frozen Polar Sea, Markham reached tismt

83° 20' 26" N., the highest latitude ever attained by any ^''^^'^

human being. He thus won the blue ribbon of Arctic dis-

covery. Aldi'ich discovered 200 miles of coast to the west-

ward, while Beaumont added to our knowledge of the north
coast of Greenland. The results of the Arctic expedition

of 1875-76 were the creation of a young generation of ex-

perienced Arctic officers, the discovery of 300 miles of new
coast-line and of a large section of the Polar Ocean, the
attainment of the highest latitude ever reached by man, a
year's magnetic and meteorological observations at two
stations both further north than any before taken, tidal

observations, the examination of the geology of a vast region
and the discovery of a fossil forest in 82° N., and large

natural history collections representing the fauna and flora

of a new region.

The return of this memorable expedition again incited

our neighbours to further efforts. In the summer of 1878
the Dutch entered the field, and the schooner " William
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Barents," under Lieutenants de Bruyne and Koolematis

Bejnen, made a useful reconnaissance of the Barent's Sea

;

while Professor Nordenskibld left Sweden in July 1878,
ill the well-equipped steamer " Vega, " to achieve the North-

East Passage. In August he rounded Cape Chelyuskin,

the most northern point of the Old World, and reached the

mouth of the Lena. But much work remains to be done
in the polar regions, in order to complete the connexion

between Aldrich's furthest in 1876 and M'Clintock's in

1854, to complete the discovery of the north side of

Greenland, to explore the northern bounds of Franz Josef

Land, and to discover lands north of Siberia.

There is one great branch of physical geography which

has only been eflfectively studied within the last thirty

years, namely, the physical geography of the sea. Mathew
Fontaine Maury, by his wind and current charts, by his

trade wind, storm, rain, and whale charts, and above all

by his charming work The Physical Geography of the

Sea, gave the first impulse to this study. It was Captain

Maury who organized the first deep-sea soundings in the

North Atlantic, which up to that time was deemed to be
unfathomable ; and when his work was published, the

illustrious Humboldt declared Maury to be the founder of

a new and important science—the meteorology of the sea.

He first took charge of the Washington Observatory in

1842 ; he resigned that post under a deep sense of duty in

April 1861, after a career of great usefulness ; and he ended

a noble and well-spent life in 1872. The investigations

into the physical geography of the sea, which were com-
bined into a system by Maury, have since been ably and
zealously continued by others, among whom the names of

Dr Carpenter, Sir Wyville Thomson, and Professor Mohn of

Christiania are pre-eminent. The voyage of the " Chal-

lenger" from 1873-1876, under Captains Nares and
Thomson, with Sir Wyville Thomson as chief of the scien-

tific Etas', waa organized with the object of examining and
mapping the bottom of the ocean, of describing the fauna

of the great depths, of ascertaining the temperatures at

various depths, and of solving questions relating to oceanic

circulation. The area thus explored in the Atlantic,

Antarctic, Pacific, and Indian Oceans is of vast extent, and
the researches, ably and zealously conducted, have resulted

in an important addition to geographical knowledge.

In this rapid sketch of the history of geographical dis-

covery, the labours of numerous explorers during many
generations have been enumerated ; but its perusal will

show that, Dotwithstatidiiig all this work, there is much
remaining to be done. Vast areas round both poles, and
in the interior of Asia, Africa, South America, and New-
Guinea, are still unknown, even more extensive regions

have only been partially explored, and millions of square

miles remain to be surveyed, before the work of geographers

is complete. (c. r. m.)

II. Mathematical Geography.

All our knowledge of the planet on which we live,

whether obtained from the explorations of travellers, the

voyages of navigators, or the discoveries of astronomy in

modern times, goes to confirm the doctrine held and taught

by philosophers in a remote antiquity that the earth is

spherical. What is spherical, however, is not the actual

surface of the earth, but rather that of the sea produced
in imagination to pass through the continents. That the

surface of the sea is convex any one may—at a seaside

station where there is a high cliff—convince himself, by
noting mth a telescope at the top of the clifif the exaci

appearance of a ship in, or slightly beyond, the horizon,

and then, immediately after, repeating at the foot of the

cliff the same observation on the same ship. By a more

precise observation of the sea horizon from a known alti-

tude one may even calculate the radius of the earth.

Let m, (fig. 1) be a point on the top of a mountain ; hnJc

a portion of the earth's surface ; mnv a line drawn from m
towards the centre of the earth; ^
mh a tangent from to to the spheri-

cal surface ; and ml a horizontal line

through TO, that is, ml is perpen-
dicular to niv. Then by the mere
measure of the angle Imh, or the I^'S- 1-

depression of the sea horizon, one can, knowing mn,
calculate very simply the radius of the earth. Let the
height mn= h, the angle lmk = S, and the radius of the
earth = r then since the angle subtended at the earth's

centre by hn is 8, it is clear that (h + r) cosS = r, which
gives r in terms of h and 8, known quantities. In fact,

since h and 8 are both small, r=p^sin.2|8. But here
we have assumed that the ray of light proceeding from h
to TO takes a rectilinear course ; this is not true however,

for the path is curved, its concavity being turned towards

the earth—a consequence of terrestrial refraction. From
the laws of terrestrial refraction, which have been very

minutely studied, we know that the formula last written

down should be r=-i22h-i-sm^iS. Now to take an

actual case—the depression of the sea horizon at the

top of Ben Nevis is 64' 48" (this is the mean of several

observations, taken with special precautions for the express

purpose of this experimental calculation), and the height

of the hUl is 4406 feet, or '8345 of a mile. The formula

gives at once r = 3965 miles, which is remarkably near

the truth. But this method is not capable of precision on

account of the variableness of terrestrial refraction. In

connexion with the appearance of the sea horizon from a

height the following formulce are useful :—Abeing the height

in feet, 8 the depression or dip of the horizon in minutes,

s the distance of the horizon in miles, then

Thus, for instance, to a spectator on the top of Snowdon,

which is 3590 feet in height, the distance of the sea horizon

is about 80 miles.

The first great fact in the description of the earth being

that it is spherical (or at any rate so nearly so that, were a

perfect model of it constructed, no one could, by unaided

vision, discover that it is not spherical), the next points to

be noted are,—secondly, that the earth rotates uniformly

round an axis passing through its centre, and fixed, or very

nearly fixed as to direction, in space ; apd thirdly, that its

figure is not spherical but spheroidal, the surface being that

found by tlje revolution of an ellipse round its minor axis,

the axis of figure corresponding with the axis of diurnal

rotation. The spheroidal figure is a necessary consequence

of the rotation. The rotation of the earth once in 24 hours,

although made evident by the rising and setting of the

heavenly bodies, is rendered perhaps more distinctly visible

by Foucault's pendulum experiment. Let a heavy ball be

suspended by a fine thread, free from tension, from a fixed

point. Let it be drawn aside from the position of equili-

brium and then dropped so that it commences to oscillate

in a vertical plane passing through the point of suspension.

Then a careful observation of the pendulum will fehow that

its plane of oscillation is noi, fixed, but has a uniform rota-

tion in a direction opposite to that of the earth's rotation.

Suppose, for instance, that the pendulum were suspended

at the north pole and that it were set oscillating in a

plane passing through any one fixed star, then it wiU

continue to oscillate in that same plane notwithstanding

the earth's rotation. Consequently, to the observer there

the plane of the pendulum's oscillation will appear to rotate

through 360° in 24 hours. At the equator, since there is
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no component of rotation there, the pendulum woula con-

tinue to move in one and the same plane. At intermediate

stations the rate of rotation is easily calculated ; and obaer-

vations confirm the calculations, and have made the earth's

rotation actually visible.

The poles of the earth are the points in which the axis

of rotation, or of figure, meet the surface ; and the equator
is the circle in which the surface is intersected by a plane
through the earth's centre, perpendicular to the axis of

rotation Every point of the equator is therefore equidis-

tant from the poles.

To determine the position of a point in space three
co-ordinates or measurements are necessary ; they may be
three lines, or two lines and one angle, or two angles and
one line. Thus, to define the precise position of a point on
the earth's surface, we express it by latitude, longitude, and
altitude ; the first two are angular measures, the third a
linear magnitude, namely the height above the surface of
the sea.

The line in which the surface of the earth is intersected
by a plane through the axis of rotation is called a meridian,
and all meridians are evidently similar curves. A line

perpendicular to the surface at any point is called a vertical
line; it corresponds with the direction of gravity there;
being produced outwards, that is, away from the earth's
centre it meets the heavena in the zenith ; and produced
downwards it intersects the axis of revolution ; it would
of course pass through the earth's centre were it a sphere

;

as it is, it passes near the earth's centre.

The angle between the meridian planes of two stations
as A and B is called the difference of longitude of A and
B, or the longitude of B with reference to A. In British
maps the longitudes of all pLices are expressed with reference
to the Royal Observatory of Greenwich.
The latitude of any point is the angle made by the

vertical line there with the plane of the equator, or the
co-latitude is the angle between the vertical line and the
axis of rotation. The surface of the earth being one of
revolution, any intersecting plane parallel to the equator
cuts it in a circle. If we imagine the vertical lines drawn
at any two points, as P and Q, in such a circle it; is evident
from the symmetry of the surface that thess verticals make
tlie same angle with the equator; in other words, the
latitudes of all points on this circle are equal. Such circles
are called parallels ; they intersect meridians at right angles.

If we suppose that at any point Q of the surface the
meridian, or a small bit of it, is actually traced on the
surface, and also a portion of the parallel through the same
point, then these lines, crossing at right angles in Q, mark
there the directions which we call north and south, east
and west—the meridian lying north and south, "the parallel
east and west. Planes containing the vertical line at Q
are vertical planes there. A vertical plane is defined by
Its azimuth, which is the angle it makes with the meridian
plane

;
the azimuth at Q of any object (or point) celestial

or terrestrial is the angle which the vertical plane passing
through tlie object makes with the meridian. The south
meridian is generally taken as the zero of azimuth.
Tlie plane touching the surface at Q is the visible horizon
there—a plane parallel to this through the centre of the earth
being called the rational horizon. The altitude at Q of
a heavenly body, as a star, is the angle which the line
drawn from Q to the star makes with the plane of the
liorizon,—the zenith distance of the same star being the
angle between its direction and the vertical at Q.
By a degree of the meridian is meant this ; if E, F are

points on the same meridian such that the directions of
their verticals make with each other an angle of one degree—
a ninetieth part of a right angle-th-.-n the distance between
fc and F measured along the meridian ia a degree of the

meridian. As the radius of curvature of an ellipse is

variable, increasing from the extremity of the major axis

to the extremity of the minor axis, so on the earth's surface

a degree of the meridian is found by geodetic measurement!

to increase from the equator to the poles.

The actual length of a degree of the meridian at the

equator is 362746 '4 feet; at either pole it is 366479-8

feet. The length of one degree of the equatorial circle is

365231-1 feet

With regard to the figure of the earth as a whole, the

polar radius is 3949 79 miles, and the radius of the equator

3963-3C miles; the difference of these, called the ellip-

ticity, is g-^ of the mean radius. A spheroid with these

semiaxes is equivalent in volume to a sphere having a radius

of 3958-79 miles. Without referring further here to the

spheroidal figure, we shall now, having given the precise

dimensions, regard the earth as a sphere whose radius is

3959 miles. On such a sphere one degree is 69-09 miles.

From the definitions given above it appears that the radius

of the parallel which corresponds to all points whose latitude

is <^ is 3959 cos (^; and that one degree of this circle,

i.e., one degree of longitude in the latitude <{> is 69-09co39!>

expressed in miles.

In the representation of the spherical earth (fig. 2) P
is the pole, QQ the equator, E,F any two points on the
surface, PEe, PF/ tie meridians of those

points intersectingthe equator in e and/
Join EF by a great circle; then in the

spherical triangle PEF the angle at P '

is the difierence of longitude of- E and P . // \ ^\

F, PE is the co-latitude of E, and PF
the co-latitude of F, the latitudes being
eE and /F respectively. The angle at

E, being that contained between the i^g- 2,

meridian there and a vertical plane passing through "F, is

the azimuth of F (measured in this case from the north),

while the angle at F is the azimuth of £. If, then, there

be given the latitudes and longitudes of two places, to find

their distance apart, and their relative bearings, it becomes
necessary to calculate a spherical triangle (PEF) in which
two sides and the included angle are given,—the calculation

bringing out the third side, which is the required distance,

with the adjacent azimnthal angles.

The latitudes and longitudes of places aa. the earth's

surface are determined by observatioas of the stars, of the

sun, and of the moon. As the earth rotates, the zenith of

any place (not being on the equator) graces out among the
stars a small circle having for centre that point iii which
the axis of rotation meets the heavens. If there were a
star at this last point it would be apparently motionless,

having always the same altitude and azimuth. The pole

star, though very conveniently near the north pole of the

heavens, and without perceptible motion to the unaided
eye, is in reality moving in a very small circlel The zenith

of a point on the equator traces out in the heavens a great

circle, namely, the celestial equator.

As the positions of points on the earth are defined with
reference to the equator and a certain fixed meridian, so
the positions of stars are defined by their angukr distance

from the celestial equator, called in this case declination,

and by their right ascension, which corresponds to terrestrial

longitude. Stars which are on the same meridian plane
(extended to tha heavens) have the same right ascension.

Right ascension is expressed in time from O* to 24^ A
sidereal clock, going truly, indicates 24'' for every revolu-

tion of the earth : at every observatory, the sidereal clock

there shows, at each moment, the right ascension of the

stars which at that moment are on the meridian. Thus
the right ascension of the zenith is the sidereal time.

In the left hand circle of the diagram -. (fig. 3) two
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concentric small circles are drawn sucn tliat the sum of

their radii is a right angle or 90°. Let the inner circle be

that traced among the stars by the zenith of any given

place, say Q, then the outer circle euclosen all those stars

which are circumpolar at Q, that is, whose entire course

is performed above that horizon ; for clearly the zenith

distance of none of these can exceed 90° at Q. Or if the

outer circle be that described by the zenith of Q, then tlie

inner circle encloses all tliose stars which are circumpolar

at Q. The second circle in the diagram shows the diurnal

paths of stars with reference to the horizon.

If we consider in the first circle the changes of distance

between any one star and the zenith of Q as the latter

traces out its path in the heavens, we see that the distance

becomes alternatelya maximum and a minimum every twelve

hours, namely, when the meridian of Q passes through the

star. This is called the star's culmination or meridian

transit. It will be clear from an inspection of the figure

that, if for instance the star culminate to the south of the

zenith, the star's declination plus its zenith distance at cul-

mination is equal to the latitude of the zenith, that is, of

Q. A corresponding rule is easily made for a northern

transit. Thus the simplest manner of determiaing the

latitude is to measure the zenith distance of a kViown star

at its meridian transit.

The position of the zenith at any moment may be deter-

mined by simultaneous observation of the zenith distance

of two known stars. For these distances clearly determine

a point in the heavens (two points rather, which however

need not be confounded) whoso declination and right ascen-

sion can be computed by spherical trigonometry. Thus, at

the same time, are obtained both the time and the latitude.

For the success of this method, which is suitable for

travellere explonngan unknown country, it is desirable that

the stars should differ in azimuth by about a right angle.

If the path of the zenith, that is, the latitude, bo known,

then clearly a single observation of the zenith distance of

a known star, which should be towards tho east or west,

not towards the north or south, wiU fix the place or right

ascension of the zenith, that is, the sidereal tims, at the

moment of observation. Here the pole, the zenith, and

the star arc the angular points of a spherical triangle, of

which the three sides are known : the angle at the pole,

being computed, is the difference of right ascension of the

star and the zenith. Thus the sidereal time is found.

The determination of the difference of longitude of the

'two stations AB on the earth's, surface requires that the

true time be kept at each. All that is necessary is a com-

parison of these times at any instant. For instance, the

time at B may, by the transport of chronometers, ba brought

to A, and thus the difference of the local times be ascer-

tained, or the indications of the clock at A may be con-

ducted by electro-telegraphy to B. The difference of the

local times at A and B is the time a star takes to pass

frpm the meridian of the one to that of the other ; and

this is the difference of longitude which may be converted

into angle at the rate of 360° to ai*".

But the traveller in unknown lands, who saeks to fix

astronomically his position, has no telegraph to count on

and his expectations for longitude depend chie^^ on obser-

vations of the moon. In the Nautical Almanac are pub-

lished the angular distances of the moon from certain stars

in its path for every three hours of G eenwich time.

Therefore, by actually observing the distance of the moon
from one of these stars, one can infer the corresponding

Greenwich time at the moment of observation. The com-
parison of this with the local time gives the longitude.

Observations on the sun have shown chat it traces out

amongst the stars in the course of a year a great circle,

inclined to the equator at an angle of 23i ; at midsummer
it attains a maximum northern declination of 23i°, and at

midwinter a maximum southern declinvion of the same
amount. Hence it is inferred that the earth moves round

the sun in a plane, completing one orbital revolution yearly,

the axis of the earth's diurnal rotation being inclined to

this plane at an angle of 66i°. Upon this angle of inclina-

tion depend the seasons, and in great measure the chmates

of the different portions of the earth's surface.

It Is usual to draw on globes and in maps a circle or

parallel at the distance of 23^° from the equator on either

side ; of these circles the northern is called the Tropic of

Cancer, the southern ia the Tropic of Capricorn. A circle

drawn with a radius of 23i° from the North Pole as centre

is the Arctic Circle ; a similar and equal circle round tho

South Pole is the Antarctic Circle.

When the sun is in the equator— which it crosses from

north to south in September, and front south to north in

March—it is in the horizon of either pole. When the sun

has northern declination, the North Pole is in constant day-

light and the South Pole in darkness. When the sun has

southern declination the North Pole on the contrary is in

constant darkness while the South Pole is illuminated by

sunshine. At midsummer in the northern hemisphere the

whole region within the Arctic Circle is in constant day-

light, and that within the Antarctic Circle is in darkness;

at midwinter this state of things is exactly reversed. The

portion of the globe lying between the Tropic of Cancer

and the Arctic Circle is called the North Temperate Zone;

that between the Tropic of Capricorn and tlie Antarctic

Circle is the South Temperate Zone. In the former the

sun is always to the south of the zenith; in the latter it is

always to the north.

In the Torrid Zone, which lies between the Tropics, the

sun, at any given place, passes the meridian to the north

of the zenith for part of the year, and to the south for tho

remainder.

When the sun is to the north of the equator the days are

longer than the nights in the northern hemisphere, while

in the southern hemisphere the nights are longer than the

days ; when the sun has southern declination this condition

is reversed. As the sun increases his north declination from

0° to 23|°, not only do the days increase in length in the

northern hemisphere, but the rays of the sun—in the

Temperate and Arctic regions—impmge more perpendi-

cularly on the surface; hence the warmth of summer.

Even in summer the rays of the sun In the Arctic regions

strike the surface very obliquely; this, combined with the

protracted season of darkness, produces excessive cold.

Summer in the northern hemisphere is thus contemporane-

ous with winter in the southern; while winter in the

northern hemiaphera is simultaneous with summer i? the

southern.

The^length of the day at any place at any season of tha

year is easily ascertained from the following considerations.

Let ns (fig. 4) be the axis of rotation, eq the equator

orthographically projected on a meridian plane, ah th.>

parallel of tlie given place; draw the diameter /^^ making
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Fig. 4.

the angle nog equal to the sun's declination, which we

suppose to be north, then the hemisphere gnaef is in

sun.shine, while the hemisphere gbqsf

is in darkness. As the earth rotates,

a point which is at a at midday is

carried from a towards 6, which it

reaches at midnight ; h is reached at

6 o'clock P.M. and k at sunset. Now
if <^ be the latitude of the place and S

the sun's declination hk = sin <fi tan S

;

this in the parallel whose radius is

Eos<^ corresponds to au angle whose
Bine is tan<^ tanS. Call this angle 17;

the time taken to rotate through it is -^17 ; hence the

length of the daylight is 12'* + -1517, and the length of

uight 12''-T%J7.
Now 7] vanishes when either <^ or 8 is zero ; that is, at

the equator the nights and days are equal in length

throughoat the year ; and again when the sun is in the

equator, that is, at the equinox, the nights and days are

equal in all latitudes, Whell the sun's declination is equal

to the co-latitude, 17 is a right angle, and the sun does not

actually set; this can only happen at places within the

polar circle. The longest day at Gibraltar is li^ 27™, at

Falmouth 16'' ll™, and in Shetland 18'' 14"°; while in

Iceland it is 20'' on the south coast and 24'' on the north.

At Washington the longest day is 14'' 44™, and at Quebec
lo"" 40™.

All this, however, is on the supposition that day ends

with sunset; but the length of apparent day is increased by
atmospheric refi-action and reflection. When the disk of

the setting sun first seems to touch the horizon it is in

reality wholly below it and is only seen by refraction.

After the sun has wholly set at any given place his light

still continues to iUumioate the upper portion- of the

atmosphere there, so that, instead of ending abruptly, day-

light graduahy fades away until the sun is 18° below the

horizon.

In a diagram (fig. 5) similar to the last draw mi parallel

to gf, and at a distance from if equal

to the sine of 18°; then gbf being

the hemisphere unenlightened by the

direct rays of the sun, gmif will re-

present the twilight zone. A point

in the latitude of a describing the

parallel ab loses sight of the sun at k,

and is in twilight until it reaches the

small circle mi, when the sun's zenith J''~ts'

distance is 108°. The duration of twi- Fig. 5.

light corresponds then to the portion H of ab, the angle

rotated through being

sin
-
» (A? : hb) - sin" » {U : hb) ;

this converted into time gives the duration of twilight.

Here
Ai=sin <;)tan5 ; tZ= sinl8° seoJ.

At any given latitude the twilight is shortest when the
great circle passing through k and I passes also through the

sun. Expressed algebraically, if t be the duration of the
shgrtest twilight in angular measure and 8 'the sun's

declination at the time, then

- sin S = sin <p tan 9"

sin 4 T = sec i^ sin 9°.

Suppose in the last diagram the sun to be at his greatest

torthern declination, then n^ = 23i°, gm = 18°, and mq
= 48J°. Hence a place whose lafitude is 48|° N. has,

at midsummer, twilight lasting from sunset to midnight and
continuing from midnight to sunrise, that is, for a few days
there is no absolute darkness. A little further south this
twilight is interrupted by a short period of darkness.

Since ts = 23i° - 18° = 5i°, we see from the diagram that

the South Pole is at tliis"time ia total darkness, which ex-

tends to all places within 5i° of it. When the sun's

declination is 9° south, the North Pole is in the centre of

the twilight belt ; thus all places whose latitude is greater

than 81° then move in continual twilight, alternating

between clearness and dimness, never attaining either day-

light or total darkness. The actual period during which

either pole is in total darkness is about two and a half

months.

At the equator, the shortest twilight occurs at the

equinox, when it is l"" 12™;, the longest when the sun is

in the tropics, being 1'' 18™. At London, in latitude 5l}°,

twilight continues all night from May 22 to July 21 ; it is

shortest about three weeks after the autumnal and ihree

weeks before the vernal equinox, when its duration is l*"

50™. At Washington the shortest twilight (being 1'' 33^)

occurs on the 6th of March and 7th October ; at Quebec

the shortest is I'' 46™, falling on the 3d March and 10th

October.

At page 205, fig. 19 is a perspective representation of

the earth—of more than a hemisphere, iu fact—namely,

the segment mgna/i in fig. 5. It exhibits all those

regions of the earth which at Greenwich apparent noon at

midsummer are in sunshine and twilight. It is very re-

markable how Asia and America, but especially the former,

just escape going into darkness.

Construction 0/ Maps,

In the construction of maps, one has to consider now a
portion of spherical surface, or a configuration traced on a
sphere, can be represented on a plane. If the area to b&
represented bear a very small ratio to the whole surface of

the sphere, the matter is easy : thus, for instance, there is.

no difl[iculty in making a map of a parish, for in such cases

the ciirvatureijf the surface does not make itself evident.

If the district is larger and reaches the size of a county, as

Yorkshire for instance, then the curvature begins to be
sensible, and one requires to consider how it is to be dealt

with. The sphere not being a developable surface cannot
be opened out into a plane like the cone or cylinder, con-
sequently in a plane representation of configurations on
a sphere it is impossible to retain the desired proportioiis

of lines or areas or equality of angles. But though one
cannot fulfil all the requirements of the case, we may fulfil

soma l)y sacrificing others ; that is to say, we may, for

instances-have in the representation exact similarity to all

very small portions of the criginal, but at the expense of
the areas, which will be quite misrepresented. Or we may
retain equality of areas if we give up the idea of similarity.

It is therefore usual, excepting in special cases, to steer a
middle course, and, by making compromises; endeavour to
obtain a representation which shall not offend the eye.

A globe gives a perfect representation of the surface of

the earth ; biit practically, the necessary limits to its size

make it impossible to represent in this manner the details

of countries. A globe of the ordinary dimensions serves
scarcely any other purpose than to convey a clear conceptiop
of the earth's, surface as a whole, exhibiting the figure,

extent, positifen, and general- features of the continents and
islands, with the intervening oceans and seas ; and for this

purpose it is indeed absolutely essential and cannot.be re-

placed by any kind of map.
The construction of a map virtually resolves itself into

the drawing of two sets' of lines, one set to represent
meridians, the other to represent parallels. These being
drawn, the filling in of the outlines of countries presents
no difficulty. Tiie first and most natural idea that occurs

to one as to the manner of drawing the circles of latitude

and longitude ia to draw.them according to the laws^of
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perspective. But, as Lagrange has remarked, one may
regard geographical maps from a more general point of view

as representations of the surface of the gJobe, for which
purpose we have but to draw meridians ^^^w
and parallels according to any given law ; r\' ^
then any place we have to fix must take \_3c7
that position with reference to these lines ^ST
that it has on the sphere with reference to

the circles of latitude and longitude. Let
the law which connects latitude and longi-

tude,
<i>

and CD, with the rectangular- co-

ordinates X and y in the representation

be such that dx = md<f> + ndw, and
dy = m'd<f> + n'd<j>. In fig. 6 let the lines Fig. 6.

intersecting in the parallelogram PQRS be the repre-

sentations of the meridians rp, sq and parallels rs, pq in-

tersecting in the indefinitely small rectangle pqrs on the

surface of the sphere. The coordinates of P being x and

y, while those of p are i^ and u the coordinates of the

other points will stand thus

? •
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U—=v. + SUIBCOSM /--y-tt-
av.

(5?.).-»-

TiiLa metliod of development is due to Sir George Airy,

whose original paper—tlie investigation is different ia form

from the above—will be found in the Fkilosop/uaal

Magazine for December 1861. The solutioii of the difljr-

cntial equation leads to tliis result

—

p= 2 cot ^ log, sec ^ + Ctan ^ ,

C = 2 cot

2

f
log. sec

I

The limiting radius of the map is R = 2C tan|/8. In this

system, called by the Astronomer-Royal the "Projection hy

balance of errors," the total misrepresentation is an absolute

minimum.
Returning to the general case where p is any function

of u, let us consider the local misrepresentation of direc-

tion. Take any indefinitely small line, length = i, making
an angle a with the meridian in co-latitude u. Its projec-

tions on a meridiau and parallel are i cos a, i sin a, which in

the map are represented by t'o-cosa, tVsina. If then a!

be the angle in the map corresponding to o,

tan a'' tan a.

Pat
<r' pdu ,

sin udp
"'

and the error a' - a of representation = c, then

^^^^(^-Dtapg
1 + 2 tan" a

Put 2 = cot2^, then « is a maximum when a= ^, and the

corresponding value of c is

For simplicity of explanation we have supposed this

method of development so applied as to have the pole in

the centre. There is, however, no necessity for this, and
any point on the surface of the sphere may be taken as the
centre. All that is necessary is to calculate by spherical

trigonometry the azimuth and distance, with reference to

the assumed centre, of all the points of intersection of meri-

dians and parallels within the space which is to be repre-

sented in a plane. Then the azimuth isreprescnted unaltered,
and any spherical distance u is represented by p. Thus we
get all the points of intersection transferred to the repre-
sentation, and it remains merely to draw continuous lines

through these points, which lines will be the meridians and
parallels in the representation.

The exaggeration in such systems, it is important to re-

member, whether of linear scale, area, o^r angle, is the same
for a given distance from the centre, whatever be the
azimuth ; that is, the exaggeration is a function of the dis-
tance from the centre only.

We shall now examine and exemplify some of the most
important systems of projection and development, commen-
cing with

Perspective Projections.

In perspective drawings of tlie sphere, the plane on which
the representation is actually made may generally be any
plane perpendicular to the line joining the centre of the
sphere and the point of vision. If V be the point of vision,
P any point on the spherical surface, then jp, the point in
which the straight lino VP intereects the plane of the
representation, is the projection of P.

. }'^}^^ orthographic projection, the point of vision is at an
intinite distance and the rays consequently parallel ; in this

Fig- 8.

[mathematical.

case the plane of the drawing may be supposed to pass

through the centre of the sphere. Let the circle (fig. 8)

represent the plane of the equator on which we propose to

make an orthographic representation of meridians and

parallels. The centre of this circle is

clearly the projection of the pole, and

the parallels are projected into circles

having the pole for a conitnon centre.

The diameters aa, bb' being at right

angles, let the semicircle bob' be

divided into the required number of

equal .parts ; the diameters drawn
through these points are the projec-

tions of meridians. The distances of

e, of d, and of e from the diameter aa are the radii of the

successive circles representing the parallels. It is clear that,

when the points of divisior are very close, the parallels

will be very much crowded t jwards the outside of the man:
so much so, that this projection is not much used.

For an orthographic projection of the globe on a meridian

plane, let qnrs (fig. 9) be the meri-

dian, ns the axis of rotation, then qr

is the projection of the equator. The
parallels will be represented by
straight lines passing through the yl-

points of equal division ; these lines

are, like the equator, perpendicular

to ns. The meridians will in this

case be ellipses described on hs ^
a common major axis, the distances

of c, of d, and of e from ns being the minor semiaxes.

Let us next construct an orthographic projection of the

sphere on the horizon of any place. Set off the angle aop

(fig. 10) from the radius oa, equal to the latitude. Drop the

perpendicular pP on oa, then P is the projection of the pola

On ao produced take oh = pV, then ob is the minor semi-

axis of tte ellipse representing the

equator, its major axis being qr at

right angles to ao. The points in

which the meridians meet this ellip-

tic equator are determined by lines

drawn parallel to aob through the

points of equal subdivision cdefgh.

Take two points, as d and g, whicJi

are 90° apart, and let ik be their

projections on the equator; then i *^'S- !"•

is the pole of the meridian which passes through h This

meridian is of course an ellipse, and is described with refer-

ence to i exactly as the equator was described with refer-

ence to P. Produce io to /, and make lo equal to half the

shortest chord that

can be drawn through
i ; then lo is the semi-

axis of the elliptic

meridian, and the

major axis is the dia-

meter perpendicular

to iol.

For the parallels :

let it Li required to

describe the parallel

whcse co-latitude is

u : take pm = pii = u,

an J let m'u be the

prujPvtions of nt and
n on oPa ; then mn' is ^lo. J 1.—OrtUographic Projection,

the minor axis of the ellipse representing the parallel. Its

centre is of course midway between m' and n, and the

greater axis is equal to mn. fhus the construction is ob-

vious. When ptn is less than pa, the whole of the ellipse

/ X —7\

I 'Ay
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Fig. 12.

J3 to be drawn. When pm is greater than pa, the ellipse

touches the circle in two points ; these points divide the
ellipse into two parts, one of which, being on the other side

of the meridian plane aqr, is invisible.

StereograpMc Projection.—In this case the point of vision

is on the surface; and the projection

13 made on the plane of the great

circle whose pole is V. Let kpP^ (fig.

12) be a great circle through the point

of vision, and on the trace of the

plane of projection. Let c be the

centre of a small circle whose radios

is cp = cl ; the straight line pi repre-

sents this small circle in orthographic

projection.

We have first to show that the stereographic projection

of the small circle pi is itself a circle ; that is to say, a

straight line through V, moving along the circumference of

pi, traces a circle on the plane of projection ors. This line

generates an oblique cone standing on a circular base, its

axis being cV (since the angle pVc = angle cYl) ; tbis cone

is divided symmetrically by the plane of the great circle

kpl, and also by the plane which passes through the axis

Vc, perpendicular to the plane kpl. Now Xr-Vp, being
= Vo sec AVp'Vi cos iVp = Vo-Vi, is equal to V^-Y^; there-

fore tjie triangles \rs. Yip are similar, and it follows

that the section of the cone by the plane rs is similar to

the section by the plane pL But the latter is a circle,

hence also the projection is a circle ; and since the repre-

sentation of every infinitely small circle on the surface is

itself a circle, it follows that in this projection the represen-

tation of small parts is (as we have before shown) strictly

similar. Another inference is that the angle in which two

lines on the sphere intersect is represented by the same
angle in the projection. This may otherwise be proved

by means of fig. 13, where \ok is the diameter of

the sphere passing through

the point of vision, fgh the

plane of projection, kt a

great circle, passing of

course through V, and miv

the line of intersection of

these two planes. A tangent

plane to the surface at i

cuts the plane of projection

in the line rvs perpendicular

to ov; tv is a tangent to the

circle kt at t, tr and ts ore

any two tangents to the surface at t. Now the angle vtii (u

being tbe projection of <) is 90° - oiY = 90' - dVt = omV= iuv,

therefore tv is equal to uv ; and since tvs and wys are right

angles, it follows that the angles vts and vus are equal.

Hence the angle rls also is equal to its projection J^(s;

that is, any angle formed by two intersecting lines on the

surface is truly represented in the stereographic projection.

We have seen that the projection of any circle of the

sphere is itself a circle. But in the case in which the circle

to be projected passes through V, the projection becomes,

for a great circle, a line through the centre of the sphere
;

otherwise, a line anywhere. It follows that meridians and

parallels are represented in a projection on the horizon of

any place by two systems of orthogonally cutting circles,

one system passing through two fixed points, namely, the

poles ; and the projected meridians as they pass through

the poles show the proper differences of longitude.

To construct a stereographic projection of the sphere

on the horizon of a ^iven place. Draw the circle vlkr (fig.

14) with the diameters kv, Ir at right angles ; the latter is

to>repfesent the central meridian. Take koV equal to the

co4atitude of the given place, say u: draw the diameter

Fig. 13.

PoP', aud v?, V?' cutting Ir in pp': these are the projectiona
of the poles, through which
all the circles representing

meridians have to pass. All

their centres then will be in a
line smii which crosses pp' at

right angles through its middle
point m. Now to describe the

meridian whose west longitude
is 01, draw pn making the angle
opn = 90° — ctf, then n is the centre

of the required circle, whose
direction as it passes throjjgh p
will make an angle op^ = <owith

pp'. The lengths of the several lines are

op =taniu ; oj/

om= co\,u; mn
Again, for the parallels, take P6

= cotJu ;

»cosecucoti<

Pc equal to tlie co-latitnde,

say c, of the parallel to be projected
;
join vb, ve cutting Ir

in e, d. Then ed is the diameter of the circle which is the

required projection ; its centre is of course the middle point

of ed, and the lengths of the lines are

o<i=tan JCtt-c); <w=tan4(" + c).

The line sii itself is the projection of a parallel, namely, that

of which the co-latitude c= 180° - a, a parallel which passes

through the point of vision.

A very interesting connexion, noted by Professor Cayley,

exists between the stereographic projection of the sphere

on a meridian plane {i.e., when a point on the equator

occupies the centre of the drawing) and the projection on
the horizon of any place whatever. The very same circles

that represent parallels and meri-

dians in the one case represent

them in the other case also. In
fig. 15, abs being a projection

in which an equatorial point is in

the centre, draw any chord ab per-

pendicular to the centre meridian

cos, and on ab as diameter describe

a circle, when the property referred

to will be observed. This smaller

circle is now the stereographic pro-

jection of the sphere on the horizon

of some place whose co-latitude we
may call a. The radius of the first circle being unity, let

ac = sina', then by what has been proved above co = sinx

cota = cos;*;; therefore -u = z, and <7c = sin7«. Altliongh

the meridian circles dividing the 360° at the pole into eqoal

angles must be actually the same in both systems, yet a

parallel circle whose co-latitude is c in the direct projection

abs belongs in the oblique system to some other co-latitude

as c. To determine the connexion between c and c', con-

sider the point t (not marked), in which one of the parallel

circles crosses the line soc In the direct system, » being

the polcj

«<-l-tan J(90°-(;)= —,^ -^
1 + cotie

and in the oblique,

pi=ae (tan hu - tajx \{u-<^))

,

which, replacing ac by its value sin u, become

2 sin lu sin V 2

cos^M-c') ~l + cot Jtt cot Jc'

'

thereiore tanic= tan|c' tan^M is the required relation.

Notwithstanding the feciGty of construction, the stereo-

graphic projection is not much used in map-making. But

it may be made very useful as a means of graphical inter-

polation for drawing other projections in which points are

represented in their true azimatha, but with an arbitrary
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law of distance, as p =jXti)- We may thus avoid the calcu-

lation of all the distances and azimuths (with reference to

the selected centre point) of the intersections of meridians

and parallels. Construct a stereographic projection of the

globe on the horizon of the given place ; then on this pro-

jection draw concentric circles (according to the stereo-

graphic law) representing the loci of points whose distances

from the centre are consecutively 5", 10°, 15°, 20", ic, up
to the required limit, and a system of radial lines at inter-

vals of 5° Then to construct any other projection,—com-
mence by drawing concentric circles, of which the radii aro

Fio. 16. —Stereographic Projection.

previously calculated by the law p =/(«), for the successive

values of u, 5°, 10°, 15°, 20°, &c., up to the limits as before,

and & system of radial lines at intervals of 5°. This being

completed, it remains to transfer the points of intersection

from the stereograDhic to the new projection by graphic

interpolation.

We now come to the general case in which the point of

vision has any position outside

the sphere. Let abed (fig. 17) be

the great circle section of the

sphere by a plane passing through p
e, the central point of the por-

tion of surface to be represented,

and V the point of vision. Let

/y perpendicular to Vc be the plane

of representation, join mV cut-

ting pj in/, then /is the projec-

tion of any point m in the circl
~

abc, and ef is the representation

of cm. Let the angle con\

then, since ef -.eN = mg : gV,

_ i sin a
A + cos M '

which gives the law connecting a spherical distance u with

its rectilinear representation p. The relative scale at any
point in this system of projection is given (keeping to our

previously adopted notation) by

u. Ye = h Vo = h, ej— p ;

;a'= =

• 1 -f A cos V,
o — K

(A + C03 uy

the former applying to measurements made in a direction

which passes through the centre of the map, the latter to the

transverse direction. The product aa-' gives the exaggera-

tion of areas. With respect to the alteration of angles we
have

_ _ ft -I- cos u
1 (• A COS u '

tnd the greatest alteration of angle is

This vanishes when A = 1, that is, if the projection be stereo-

graphic ; or for « = 0, that is, at the centre of the map.
At a distance of 90° from the centre, the greatest alteration

is 90° - 2 cot-i VA: (See Phitosoph. Mag., April 1862.)
The constants h and k can be determined, so that the

total misreoreseutation, viz.,

M=_^ {(ff-l)=-H(ff'-l)=}sin«<;w,

shall be a minimtigi, /? being the greatest.value of u, or the
spherical radius of the map. On substituting the expres-

sions for <r and <t the integration ^is effected' without diffi-

culty. Put
.1 -cos /a

= (A-1)A,
k + cos /3

'

H = i'-{A-Fl)log. (\-H),

Then the value of M is

M = 4sin=4/3 + 2i-H-hi2H',

When this is a minimur

dh ' dk

JcB.'+ li=0;
^dn . ,dH'_

H«
Therefore M = 4' sin^ lP-^,i and ^ must be determined so

as to make H^ : H' a maximum. In any particular case this

maximum can only be ascertained by trial, that is to say,

log H- - log H' must be calculated for certain equidistant

values of h, and then the particular value of k which cor-

responds to the required maximum can be obtained by
interpolation. Thus we find that if it be required to make
the best possible perspective representation of a hemisphere,

the values of k and k are A= 1"47 and k = 2Q34: ; so that

in this case

_ 2-0S4 sin u
1-47 -f cos It.'

For a map of Africa or South America, the limiting rodiua

P we may take as 40°; then in this case

_ 2 '543 sin Jt

1-620 -I- cos u
'

For Asia, /3 = 54 , and the distance h of the point of sight

Fig. 18.

in this case is I'Gl. Fig. 18 is a map of Asia having the

meridians and parallels laid down on this system.
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Figure 19 is a perspective representation of more than a
hemisphere, the radius /3 being 108°, and the distance h of
the point of vision, 1 -40.

.
The co-ordinates xy of au/ point in this perspective may

be expressed in terms of the latitude and longitude of the
corresponding point on the sphere in the following manner.
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The co-ordinates originating at the centre, take the central

meridian for the axis of y and a line perpendicular to it for

ths axis of x. Let the latitude of the point G, which is to

occlpy the centre of the map, be y ; if ^, u be the latitude

and longitude of any point P (the longitude being reckoned

from the meridian of G), u the distance PG, and w the

Fio. 19.—Twilight Projection.

izimuth of P at G, then the spherical triangle whose aides,

ar« 90° - y, 90° -
<f>,

and u gives these relations

—

sin u sin ^ = cos <j> sin a,

sin u cos y.= cos 7 sin - sin y cos ^ cos a>,

cos u = sin 7 sin (p + cos y cos (j> cos a.

= p sin /JL, y = p cos fi, that is,

x_ cos ip sin a
it h + sin 7 sin ip + cos y cos ip cos a

'

y^ cos y sin (p - sin y cos <p cos co

Now ;

k A-l- sin y sin (p + cos y cos <p cos <a
'

by which x and y can be computed for any point of the

sphere. If from these equations we eliminate <i>, we get the

equation to the parallel whose latitude is <^ ; it is an ellipse

•whose centre is in the central meridian, and its greater axis

perpendicular to the same. The radius of curvature of this

ellipse at its intersection with the centre meridian is

h cos <t>

h sin y + sin ^
"

f

The elimination of <^ between x and y gives the equation

of the meridian whose longitude is <i>, which also is an ellipse

whose centre and axes may be determined.

Tha following tabls contains the computed co-ordinates

for a map of Africa, which is included between latitudes 40'

north and 40° south, and 40° of longitude east and west of

a central meridian.
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determined so as to give, upon the whole, the least amount
of exaggeration for the entire map. This idea of a cutting

cone seems to have originated^ with the celebrated Gerard
Mercator, 'who in 1554 made a map of Europe on this prin-

ciple, selecting for the parallels of intersection those of 40°

and 60". The same system was adopted in 1745 by De-
lisle for the construction of a m^p of Eussia. Euler in

the Acta Acad. Imp. Pelrop., 1778, has discussed this pro-

jection and determined the conditions under which the

errors at the northern extremit}', at the centre,

and at the soutlwrn extremity of a map so con-

structed shall be severally equal Let c, c be
the co-latitudes of the extreme northern and
southern parallels, y, y those of two intermediate

parallels, which are to be truly lepresented in the

projection. Let OC, Om (fig. 23) be two consecu-

tive meridians, as represented in the developed

cone; the difference of longitude being w, let the
^'

angle at O be hta. The degrees along the meri- c'j

dian being represented by their proper leugths,

CC = c' -c; and P corresponding to the pole, let ^'S- 23.

OP = 2, then OC = 2 + c; and so for G, G', C. The true

lengths of GV and Gre, namely, u sin y' and to sin y, are

equal to the represented lengths, namely, Au {z + y) and
Aci)(z+ y) respectively, whence y and 7' are known when
h and z are known. Comparing now the represented with

the true lengths of parallel at the extremities and at the

centre, if e be the common error that is to be allowed, then

e= ha{z+c)-a sin c,

«=-A«i(s+4c + Jc') + (i)sin l{c-¥c!),

t—hw{» ^(f)-a aao'.

The difference of the first and third gives h, and then sub-

tracting the second from the mean of the first and third,

we get

«+4(<:+cO = i(i:'-c) cot}(<^-c) tan J((/ + c).

rhna. 2 bfeing known, the common centre of the circles re-

presenting the parallels is given. The value of h is given

by the equation h{c' - c) = sin c' - sin c, and y and y can

be easily computed. But there is no necessity for doing

this as we may construct the angles at O, which represent-

ing a difference of longitude u> are in reality equal to km.

For instance, to construct a map of Asia on this system,

having divided the central meridian into equal spaces for

degrees, 2 must be calculated. Here we have c = 20°, c =
80°, whence 2-t-50° = 15° tan 50° cot 15° = GS"-?. Hence

in this case the centre of the circles is 16°'7 beyond the

north pole ; also h = '6 138, so that a difference of longitude

of 5° is represented at O by an angle of 3° 4' 9". The de-

grees of longitude in the parallel of 70° are in this map re?

presented too large in the ratio of I'loO :1; those in the

mid-latitude of 40° are too small in the ratio of 0'933 : 1;

and those in 10° latitude are too large in the ratio of 1'05

to 1.

Gauss's Projection

may he considered as another variation of the conical

system of development. Meridians are represented by lines

drawn through a point, and a difference of longitude to is

represented by an angle luo, as in the precsding case. The

parallels of latitude are circular arcs, all having as centre

the point of divergence of the meridian lines, and the law

of their formation is such that the representations of all

small parts of the surface shall be precisely similar to the

parts so represented. Let u be the co-latitnde of a parallel,

and p, a function of n, the radius of the circle representing

this parallel. Consider the infinitely small space on the

See page 17S of Traiil des Projections des Cartes Oeographiques,

by A. Germain, Paris, an admirable .ind exhaustive essay. See also the

y-nn. entitled Coup (Todl historique sur la Projection des Cartes de

Oeograpliie, by M- d'Ar??ac, Parij^ 1863.

sphere contained by two consecutive meridians the differ
ence of longitude of which is d/j., and two consecutive
parallels whose co-latitudes are « and u + du. The sidea
of this rectangle (fig. 24) are pq-^du, pr=BiaudiJL,
whereas in the representation p'q'r's',

p'q' = dp, p'r'^fiMfi, the angle at O
he'mg = kdfi. Now, as the represen-
tation is to be similar to the original,

pY^ ^9 _P9_ du
^i' hpdft ~pr~ £inttrf/»

'

dp , du
iE^jand mtegratmg,whence —

p

p=lc\(tan|y
Fig. 24.

where the constant h is to be determined according to tha
requirements of each individual case. This investigation

was first made in 1772 by the German mathematician J. H,

Lambert,^ but in 1825 it was again brought forward bj
Gauss in an essay written in answer to a prize question pro-

posed by the Royal Society of Sciences at Copenhagen. A
translation of this essay is to be found in the Philosophical

Magazine iot iS28 (see page 112), where Lambert's projec-

tion comes out as a particular solution of the general pro-

blem. Again, in a general investigation of the problem of

"similar representation," Sir John Herschel, in the 30th

volume of Ule Journal of the Royal Geographical Society

(1860), deduced as a particular case this same projection.

A large map of Eussia was constructed and published on
this system by the Geographical Society of St Petersburg

in 1862.

The relative scale in this development is

—

dp

du,

(tanir

where a is the radius of the sphere. It is a minimum
when zi = COS"' A. This minimum should occur in the

vicinity of the central parallel of the map; if u^ be the co-

latitude of this parallel, we may i)Ut

p=iftan^j

Or if we agree that the scale of the representation shall be

the same at the extreme co-latitudes c, c, then

t _ log sin t! - log sin e

~)og tan Jc'- log taa \e

To construct a map of North America extending from

10° latitude to 70°, we may take h = \, and k such as shall

make the difference of radii of the extreme parallels = 60,

namely /I- = 1 04-3 1 5. The scales of the representation at the

northern and southern limits are 1'116 and 1'096 respect-

ively. The radii of the parallels are these

—

70° . . . 32-80; 30° . . . 72-328

60° . . . 43-356 20° . . . 8-2 255
50°

. . . 53-177 10° . . . 92-801

40° . . . 62-728 0°
. . . 104-315

Having drawn a line representing the central meridian,

and selected a point on it as the centre of the concentric

circles, let arcs be described with the above radii as

parallels. For meridians, in this system a difference of

longitude of 10° is represented by an angle of two-thirds

that amount, or 6° 40'. The chord of this angle on the

parallel of 10°, whose radius is 92-801, is easily found to be

10-792. Now stepping this quantity with a pair of coo-

passes along the parallel, we have merely to draw lines

through each of the points so found and the common centre

of circles. The points of division of the parallel may be

checked by taking the chord of 20°, or rather of 13° 20',

' BeitrUge sum Gd>rauche der HalJxematik v,nd deren Anv>endung,

vol. iii. p. 55, Berlin, 1772.
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which is 21 '547. The map of North America so found (fig.

25) shows small portions of country in strictly correct forms;

but the areas are

slightly too great at

the extreme lati-

tudes and too small

in the centre. At
any part of the map
a degree of latitude

may be used as the

ti ue scale in any di-

rection.

The value h = ^,

as suggested by Sir

John Herschel, is

admirably suited for

a map of the world.

The representation

is fan-shaped, with

remarkably little

distortion (fig. 26).
Fig. 25.

It follows from what has been said above that the con-

dition that the scale is true at the equator is hk = a, which

determines ii; when h is given. The radius of the parallel

whose co-latitodc is u being p, let r be the distance of that

parallel from the equator ; then, keeping to the condition

that the scale is true at the equator,

-(1-tan-).

When k is very small, the angles between the meridian

lines in the representation are very small; and proceeding to

the limit, when h is zero the meridians are parallel, that is,

the vertex of the cone has removed to infinity. And at the

limit when h is zero we have

r=a log, cot ^ ,

which is the characteristic equation of

Mercator's Projection.

From the manner in which we have arrived at this pro-

jection it is clear that it retains the characteristic property

of Gauss's projection,—namely, similarity of representation

Fio. 26.—Fan-shaped Map of the World.

of small parts of the surface. In Mercator's chart the

equator is represented by a straight line, which is crossed

at right angles by a system of parallel and equidistant

straight lines representing the meridians. The parallels

are straight lines parallel to the equator, and the. distance

of the parallel of latitude <^ from the equator is, as we have
seen above, r — a log, tan (45'-i-i^). In the vicinity of

the equator, or indeed within 30" of latitude of the equator,

the representation is very accurate, but as we proceed
northwards or southwards the exaggeration of area becomes
larger, and eventually excessive,—the poles being at infinity.

This distance of the parallels maybe expressed in the form
r = a (sin .^

-t- J sin'c^-fl sin^^-t- . . . .), showing that

near the equator r is nearly proportional to the latitude.

As a consequence of the similar representation of small
parts, a curve drawn on the sphere cutting all meridians
at the same angle—the loxodromic curve—is projected into
a straight line, and it is this property which renders
Mercator's chart so valuable to seamen. For instance

:

join by a straight line on the chart Land's End and Ber-
muda, and measure the angle of intersection of this line

with the meridian. We get thus the bearing which a ship

has to retain during its course between these ports. This

is not great-circle sailing, and the ship so navigated does

not take the shortest path. The projection of a great circle

(being neither a meridian nor the equator) is a curve which
cannot be represented by a simple algebraic equation.

If we apply Mercator's .system of projection along a

meridian, as proposed by Lambert, we have the represen-

tation of all possible great circles. The diagram (fig. 27)
gives the projection. The two vertical bounding lioes are

the equator— crossed at right angles by the initial meridian

passing through one of the poles. From the form of the

representations of parallels round the pole it is clear that

the distortion up to a distance of 30° or 40° from the

initial meridian is not at all great. The representation

extends to infinity upwards and downwards, and the left

and right half are interchangeable ; if interchanged the

representation is ou a meridian extending from pole to

pole.

The meridian Mercator drawn as described in the last

paragraph—with the meridians and parallels rather, close

—
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may be made to serve the important purpose of enabling
une to trace on tiie ordinary Mercator's chart the track of

a great circle joining any two places, and of indicating at

the same time the distance, of the two places. For this

Fig. 27.

purpose the two charts must be on the same scale, one of

them being on tracing paper or tracing linen. The trans-

parent chart being placed over the other, the equator in the

ordinary chart must coincide with the initial meridian in

the meridian Mercator. Retaining this relative position,

let the upper chart be moved until the two points (the pro-

jection of the great circle joining which is required) on the

ordinary Mercator are found to lie on a great circle of the

meridian Mercator.

The curvatures of the meridians and parallels in the

meridian i\Iercator are expressed by very simple formulae.

Leta;,ybe the coordinates, measured from the pole along and
perpendicular to the initial meridian, of any point S of the

representation,

—

x corresponding to an arc of the sphere =
X, and y to an arc rj which is on the sphere the distance of

S from the initial meridian. Then if x', rJ be the centre of

curvature of the parallel at S, a;", y" the centre of curvature
of the meridian at >S,

x' = .r - tan a; , a" = a; -I ,

tan X

!/'=?/- sin 71 , if=y--
SlU 1)

The corresponding radii of curvature are sin /? -4- cos ir,

where yS is the spherical radius of the small circle, and
1 -=- sin X sin y, where y is the longitude of the great circle,

counted from the initial meridian.

Polyconic Development.

Imagine a hollow globe formed of a mere surface of paper,

to be cut bv a system of parallel planes along equidistant

10—10

Fig. 28.

parallels of latitude ; let also one meridian be cut through,
from north pole to south pule, 180°. In this state let

the whole be opened out into a plane from the meridian
exactly opposite to the one cut through, and the previously
spherical surface is converted into a number of strips of
paper, each of which is part of a circular belt, with the ex-
ception of the equator, which will be straight All points
which lay on the parallel whose co-latitude is « now lie on
an arc of a circle whose radius is tana and length 27rsin«;
moreover, the centres of these arcs lie in the same
straight line, which is the central meridiati produced. The
parallels being now defined, we must define meridians.
These may be formed by laying off on each parallel the
degrees of longitude according to their,

true lengths, which is the system
'adopted in the maps of the United
States Coast Survey. Or we may
take for meridians that system of lines

which cuts the parallels at right

angles, forming the rectangular poly-

conic system.

In tills case, let P (fig. 28) be the north
pole, CPU the central meridian, U,U' points
in that meridian whose co-latitudes are u
and u + dii, so that V\J'-du. Make
PU = M, UC = tau u, V'C'= tan (u + dtt);

and with CC as centres describe the arcs
UQ, U'Q', which represent the parallels of
co-latitude u and u + dii. Let PQQ' be part of a meridi.in curvB
cutting the parallels at right angles. Join CQ, C'Q'; these being
perpendicular to the circles will be tangents to the curve. Let
i;CQ = 20, VC'Q' = 2{<p + d4>), then the small angle CQC, or the
angle between the tangents at QQ', wiU= 2rf^. Now

CC= C'U' - CU - UU' = tan (!( + f' l^ - tan « - rfM = tan 2« dii

;

and in the triangle CC'Q the perpenuiurfltor from C on C'Q" is equal
to either side of the equation

tan^w du sin 2<p= —tan u dip.

- tan u du — ~ "^

,sm 2<p

which is the differential equation of the meridian: the integral is

tan = 0) cos «, where a?, a constant, determines a particular meridian
curve. The distance of Q from the central meridian, tan u sin 2<j),

is equal to

2 tan u tan _ 2o) sin u
l + tau'ip ~ 1 + u' cos^u

At the equator this becomes simply 2ai. Let any equatorial point
whose actual longitude is 2o» be represented by a point on the de-
veloped equator at the distance 2a>

flora the central meridian, then we
have the following very simple con-
struction (due to Mr O'Fairell of the
Ordnance Survey Office) Let P (fig.

29) be the pole, U any point in the
central meridian, QUQ' the re-

presented parallel whose radius

CU = tanM. Draw SUS' perpen-
dicular to the meridian through U;
then to determine the point Q,
whose longitude is, say, 3 , lay off

US equal to half the true length of S' U S

the arc of parallel on the sphere, Fig. 29.

i.e., 1° 30' to radius sin u, and with the centre' S and radius SU
describe a circular arc, which will intersect the paiaJlel in the
required point Q. For if we suppose 2« to be the longitude of the

required point Q, US is by construction = oi sin «, and the anglt

subtended by SU at C is
*

V tan u /

and therefore UGQ= 2i^, as it should be. The advantages of this

method are that with a remarkably simple and convenient mode.of
construction we have a map in which the parallels and meridians
intersect at right angles.

The following table contains the lengths of the radii for

describing parallels, and also the lengths of degrees of lon-

gitude for every 5° of latitude.—the radius of thp sphere

being 57-296.
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iuformation niny be looked for. In the first three parts of
the article Geology, a large section of what is usually

included under physical geography will be found.

1. The Earth hi its Ccsmical Relations.—From astronomy
we learn the shape and siae of the earth, its motions of

rotation round its a-xis and of revolution in an elliptical

orbit round the sun, the origin of day and night, and of

the seasons. Speculating on the original condition of the
whole solar system, we may regard it as having been
in the condition of a nebula, gradually contracting, con-

densing," and leaving behind successive rings, which on
disruption and reaggregation formed planets. Hence the
primitive condition of our globe as a separate mass' must
have been gaseous or fluid. Since that time the earth has
been cooling and contracting, but still retains a high resi-

dual temperature in its interior. This original condition,

and the internal heat of the- earth, must bo constantly kept
in view as an explanation of many of the features of its outer

surface. See Geology, part i.; Astronomy, chapter i.;

Geography (Mathematical); Geodesy.
2. The AtmoRpliere or Gaseous Envelope of the Earth,—

The solid planet is covered by two envelopes, one of gas

which completely surrounds it, and one of water, which
occupies about three-fourths of its surface. In studying the

atmosphere we have to consider its height, its composition,

its temperature, its, moisture, and its pressure (see Atmo-
sphere, Meteorology). Its height must be at least 40 or

50 miles. This deep gaseous ocean consists of a mixture of

the two gases, oxygen ('2i parts by weight) and nitrogen

(79 parts), with a minute proportion of carbonic acid (-004)

and of aqueous vapour. The physical geographer takes

note of the manifold importance of oxygen, not only in

supporting animal life, but in the general oxidation of the

eartli's outer crust. He recognizes the atmospheric car-

bonic acid as the source of the carbon built up into the

structure of plants He cannot contemplate without ever-

increasing wonder and delight the coming and going of the

water-vapour in the air, as it rises incessantly from every

sea and land, and after condensation into vLsible form

courses over the land as rain, brooks, rivers, aud glaciers

(see Geology, part iii.). The consideration of the tempera-

ture of the atmosphere elicits the facts that temperature

falls as we rise above the sea-level, and as we recede from

the equator to the poles, and that it is profoundly affected

by the relative positions of sea and land. The want of

strict dependence upon latitude in this distribution of

temperature is strikingly brought out by the contrast be-

tween the mean temperature of Labrador and Ireland on the

same parallels (see Climate, Isotherms). In dealing with

the moisture of the air we have to-consider the phenomena

of evaporation and condensation, the formation of dew,

clouds, rain, snow, and hail, the distribution of rain, the

position of the snow-line, the occurrence of deserts, i'c. (see

Meteorology). The study of the pressure of the atmo-

sphere, which appears to vary with variations in temperature

and amount of vapour, brings before us the cause of the

constant aerial movements. The law has now been well

established that air always flows out from tracts where the

barometric pressure is high into those where it is low. A
knowledge of the distribution of pressure over the globe

furnishes the key to the great movements of the atmo-

spheric circulation. The trade winds, for example, blow

constantly from a belt of high pressure towards the equator,

where the pressure remains low. Periodic winds, like the

monsoons and land and sea breezes, shift with the changes

in atmospheric pressure. Thus Asia during winter is a

vast region of high pressure ; the winds round its margin

therefore flow out towards the sea. In summer, on the

other hand, it becomes a region of low pressure, and .the

winds consequently blow inland iiuin the sta. Sudden and

violent atmospiieric movements, such as tempests and hurri-
canes, are illustrations of the same law, the force of the
wind being always proportional to the shortness of the space
between groat extremes of pressure (see Atmosphere).

3. The Ocean or Water-Envelope of the Earth, from the
point of view of physical geography, presents for considera-
tion the form of the basins in which it is contained, the
shape and nature of their bottom, their submarine ridges
and islands, the density and composition of the water, the

distribution of marine temperature, the ice of the sea, and
the movements of the ocean due to cosmical causes as in the
tides, to the effects of winds as in surface drifts, currents,

and waves, and to differences of temperature. The largest

additions in recent years to our knowledge of the earth have
been made in the ocean, notably by the different expeditions

and cruises equipped for the purpose by the British Govern-
ment. The climates of the sea have been systematically

determined, and the extraordinary fact has been brought to

light that the great mass of the ocean water is cold, or below
40° Fahr. Even in the equatorial parts of the Atlantic
and Pacific Oceans {q.v.), though the upper layers of

water partake in the heat of the intertropical latitudes, a
temperature of 40° is found within 300 fathoms of the

surface, while at the bottom, at depths of 2500 or 3000
fathoms, the temperature (32°-4 to 33° Fahr.) is very little

above that of the freezing-point of fresh water. It has

been proved that the bottom temperature of every ocean
in free communication with the poles has a temperature
little different from that of tho water in polar latitudes.

Between Scotland and the Faroe Islands a sounding was
obtained giving even a temperature of 29°'6, or 24 degrees

below the freezing-point of fresh water, and very little

above that of salt water. These observations warrant the

conclusion that a vast system of circulation takes place in

the ocean. The cold heavy polar water creeps slowly

towards the equator under the upper lighter water, which
moves away towards the poles.

4. The Land.—We have to consider the distribution of

the land over the face of the globe, the grouping of the con-

tinents, the forms and trend of the great terrestrial ridges,

the relation of coast-line to superficial area, the contours of

the land, as mountains, table-lands, valleys, and plains, the re-

lation of the continents to each other ns regards general mass
(see Geology, part ii.; Africa, America, Asia, Europe).
Over this framework of land there is a ceaseless circulation

of water. The vapour raised by the sun's heat from every

ocean and, surface of water on the land, after being con-

densed into clouds and rain, falls in large measure upon the

land, and courses over its surface from mountain to shore in

brooks and rivers, which again have their own distinguish-

ing phenomena, such as the formation of terraces, deltas,

&.C. Part of the water performs an underground circulation

and returns to the surface in springs. Another portion

falls as snow upon the mountains and descends into valleys

in the form of glaciers. In this ceaseless flow of water

from the summits to the sea we must recognize one of the

great agencies by. which the present contour of the land has

been moulded (see Geology, part iii., section ii.).

The physical geographer collects, moreover, data which

shosv the reaction of the earth's interior upon its surface,

—

proofs from bores and mines of a progressive increase of

temperature downwards, the evidence of hot springs, and
of earthquakes and volcanoes. He finds proofs of oscilla-

tions iu the level of the land, some regions having been

raised and others depressed within the times of humaa
history. From the geologist he learns that such instability

has characterized the outer crust of the planet from very

ancient times, and that indeed it is to the results of ter

restrial movements that we owe the existence of mountain
ranges and even the dry land itself ^see Geology, part iii..
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section i.," aud part vii.). He perceives that the present

area of land on the earth's surface is the result of the

balance of two antagonistic processes—the destruction

caused by superficial agents on every portion of land ex-

posed to their influence, and the periodic elevation, by sub-

terranean action, of the land so wasted, or of new land

from beneath the sea.

5. Distribidion of Animal and Vevelable Life.—It is

usual to include in treatises on physical geograpb}' an out-

line of the distribution of plants and animals, with an
account of the great regions or provinces into which zoolo-

gists aud botanists have divided the continents. The
question naturally arises why the distribution should be as

it is. Two answers obviously suggest themselves—1st,

climate, and 2d, the power possessed by plants and animals
of diffusing themselves. Yet climate only explains a part

of this problem, and it is evident that migration cannot

possibly account for the diffusion of innumerable organ-

isms. There is a large residuum of unexplained plienomenu

on which much light is thrown by geological inquiry.

Thus, for example, the presence of living Arctic forms of

vegetation on the mountains of central Europe can be con-

nected with the occurrence of the remains of Arctic animals

in the superficial deposits of that region, and with other

facts which make it clear that at no very distant date an

Arctic climate prevailed over most of Europe, that at that

time a northern vegetation spread southwards and, covered

the plains and heights of Europe even as far south as the

Alps aud Pyrenees, and that as the climate gradually ameli-

orated the northern vegetation was extirpated from the low

grounds by the advance of plants better suited to the milder

temperature, but continued to maiutain its ground amid tlie

congenial frosts and snows of the mountains, where to this

day it still flourishes (see DiSTEiBUTiosy. (a. ge.)

GEOLOGY
GEOLOGY is the science which investigates the history

of the earth. Its object is lo trace the progress of

our planet from the earliest beginnings of its separate ex-

istence, through its various stages of growth, down to the

present condition of things. It seeks to determine the

manner in which the evolution of the earth's great surface

features lias been effected. It unravels the complicated

processes by which each continent has been built up. It

foUows, even into detail, the varied sculpture of mountain
and valley, crag and ravine. Nor does it confine itself

merely to changes in the inorganic world. Geology shows
that the present races of plants and animals are the descend-

ants of other and very diffefent races which once peopled

the earth. It teaches that there has been a progress of the

inhabitants, as well as one of the globe on which they

dwelt ; that each successive period iu the earth's history,

since the introduction of Kviug things, has been marked by
characteristic types of the animal and vegetable kingdoms

:

and that, however imperfectly they have been preserved or

may be deciphered, materials exist for a history of life upon
the planet. The geographical distribution of existing

faunas and floras is often made clear and intelligible by
geological evidence ; and in tha same way light is thrown
upon some of the remoter phases in the history of man
himself. A subject so comprehensive as this must require

a wide and varied basis of evidence. It is one of the

characteristics of geology to gather evidence from' sources

which at first sight seem far removed from its scope, and to

seek aid from almost every other leading branch of science.

Thus, in dealing with the earliest conditions of the planet,

the geologist must fully avail himself of the labours of

the astronomer. Whatever is ascertainable by telescope,

spectroscope, or chemical analysis, regarding the constitution

of other heavenly bodies, has a geological bearing. The
experiments of the physicist, undertaken to determine con-

ditions of matter and of energy, may sometimes be taken as

the starting-points of geoloLtical investigation. The work
of tlie chemical laboratory forms the foundation of a vast

and increasing mass of geological inquiry. To the botanist,

the zoologist, even to the unscientific, if observant, traveller

by land or sea, the geologist turns for information and
asfiistance.

But while thus culling freely from the dominions of other
sciences, geology claims as its peculiar territory the rocky
framework of the globe. In the materials composing that
framework, their composition and arrangement, the pro-

cesses of their formation, the changes which they have
undergone, aud the terrestrial revolutions to which they
bear witness, lie the main data of geological history. It is

the task of the geologist to group these elements in such a

way that they may be made to yield up their evidence as

to the march of events in the evolution of the planet. He
finds that they have in large measure arranged themselves

iu chronological sequence,—the oldest Jying at the bottom

and the newest at the top. Eelics of an ancient sea-floor

a-re overlaid by traces of a vanished land-surface ; these are

in turn covered by the deposits of a former lake, above

which once more appear proofs of the return of the sea.

Among these rocky records lie the lavas and ashes of long-

extinct volcanoes. The ripple left upon the shore, the

cracks formed by the sun's heat upon the muddy bottom

of a dried-up pool, the very imprint of the drops of a pass-

ing rain-shower, have all been accurately preserved, and

yield their evidence as to geographical conditions widely

different from those which exist where such markings are

now found.

But it is mainly by the remains of plants and animals

imbedded in the rocks that the geologist is guided in un

ravelling the chronological succession of geological changes.

He has found that a certain order of appearance charac-

terizes these organic remains, that each great group of rocks

is marked by its own special types of life, and that these

types can be recognized, and the rocks in which they occur

can be correlated even in distant countries, and where no
other means of comparison would be possible. At one

moment he has to deal with the bones of* some large

mammal scattered through a deposit of superficial gravel,

at another time with the' minute foraminifers and ostracods

of an upraised sea-bottom. Corals and crinoids crowded
and crushed into a massive limestone where they lived

and died, ferns and terrestrial plants matted together into

a bed of coal where they originally grew, the scattered

shells of a submarine sand-bank, the snails and lizards

which lived and died within a hollow tree, the insects which
have been imprisoned within the exuding resin of old forests,

the footprints of birds and quadrupeds, the trails of worms
left upon former shores—these, and innumerable other

pieces of evidence, enable the geologist to realize in some
measure what the faunas and floras of successive periods

have been, and what geographical changes the site of every

land has undergone.

It is evident that to deal successfnlly with these varied

materials, a considerable acquaintance with different

branches of science is needful. Especially necessary is a

tolerably wide knowledge of the processes now at work in

changing the surface of the earth, and of at least those

forms of plant and animal life whose remains are apt to be
preserved in geological deposits, or which in their structure
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aud habitat enable us to realize what their forerunuers were.

It has often been insisted upun that the present is the key
to the past ; and in a wide sense this assertion is eminently

true. Only in proportion as we understand the present,

where everything is open on all sides to the fullest investi-

gation, can we expect to decipher the past, where so much
is obscure, imperfectly preserved, or not preserved at all.

A study of the existing economy of nature ought thus to be

the foundation of the geologist's training.

While, however, the present condition of things is thus

employed, we must obviously be on our guard against the

danger of unconsciously assuming that the phase of nature's

operations which we now witness has been the same in all

past time, that geological changes have ta'sen place in former

ages in the manner and on the scale which we behold to-day,

and that at the present time all the great geological pro-

cesses, which have produced changes in the past eras of the

earth's history, are still existent and active. Of course we
may assume this uniformity of action, and use the assump-

tion as a working hypothesis. But it ought not to be

allowed any firmer footing, nor on any account be suffered

to blind us to the obvious truth that the few centuries

wherein man has been observing nature form much too

brief an interval, by which to measure the intensity of

geological action in all past time. For aught we can tell

the present is an era of quietude and slow change, compared
with some of the eras which have preceded it Nor can

we be sure that, when we have explored every geological

process now in progress, we have exhausted all the causes

of change which, even in comparatively recent times, have
been at work.

In dealing with the Geological Record, as the accessible

solid part of the globe is called, we cannot too vividly

reaJze that at the best it forms but an imperfect chronicle.

Geological history cannot be compiled from a full and con-

tinuous series of documents. From the very nature of its

origin the record is necessarily fragmentary, and it has been

further mutilated and obscured by the revolutiotis of suc-

cessive ages. And even where the chronicle of events is

continuous, it is of very unequal value in different places.

In one case, for example, it may present us with an un-

broken succession of deposits many thousands of feet in

thickness, from which, however, only a few meagre facts as

to geological history can be gleaned. In another instance

it brings before us, within the compass of a few yards, the

evidence of a most varied and complicated series of changes

in physical geography, as well as an abundant and interest-

ing suite of organic remains. These and other character-

istics of the geological record will become more apparent and
intelligible as we proceed in the study of the science.

In the systematic treatment of the subject the following

arrangement will here be followed :-—
1. T/ie Cosmkal Aspects of Geology.—Under this head

we may consider .the evidence supplied by astronomy and
physics regarding the form and motions of the earth, the

composition of the sun and planets, and the probable history

cf Jhe solar system.

2. Geognosy,—an Inquiry into the Materials of the Earih's

Substance.—In this division we deal with the parts of the

earth, its envelopes of air and water, its solid crust, and the

probable condition of its interior. Especially, we have to

study the more important minerals of the crust, and the

chief rocks of which that crust is built up. In this way
we lay a foundation of knowledge regarding the nature of

the materials constituting the mass of the globe, and may
next proceed to investigate the processes by which these

materials are produced and altered.

3. Dynamical Geology embraces an investigation of the

parious agencies whereby the rocks of the earth's crust are

(onned and metamorphosed, end by which changes are

effected upon the distribution of sea and land, and upon
the forois of terrestrial surfaces. Such an inquiry neces-
sitates a careful study of the existing geological economy
of nature, and forms a fitting introduction to the investi-
gation of the geological changes of former periods. This
and the previous section include most of what is embraced
under Physical Geography; end for the reason stated
under that heading the subject will here be treated more
in detail than is usual in geological treatises.

4. Structural Geology, or the Architecture of the Earth.—
We now advance to consider how the various materials
composing the criist of the earth have been arranged. We
learn that some have been formed in beds or strata on the
floor of the sea, that others have been built up by the slow
aggregation of organic forms, that others have been poured
out in a molten condition or in showers of loose dust from
subterranean sources. We further find that, though origin-

ally laid down in almost horizontal beds, the rocks have
subsequently been crumpled, contorted, and dislocated,

that they have been incessantly worn down, and have often
been depressed and buried beneath later accumulations.

5. Palceontological Geology.—This branch of the subject
deals with the organic forms which are found preserved in

the crust of the earth. It includes such questions as the
relations between extinct and living type?, the laws which
appear to have governed the distribution of life in time and
in space, the relative importance of different genera of

animals in geological inquiry, the nature and use of the

evidence from organic remains regarding former conditions

of physical geography. This subject will be more properly

discussed in the article Paleontology,' and will therefore

be only cursorily treated in the following pages.

6. Strutigraphical Geology.—This section might bfc called

geological history. It works out the chronological succes-

sion of the great formations of the earth's crust, and
endeavours to trace the sequence of events of which they
contain the record.. More particularly it determines the

order of succession of the various plants and animals which
in past time have peopled the earth, and thus ascertains

what has been the grand march of life upon the planet.

7. Phytiographical Geology, starting from the basis of

fact laid down by stratigraphical geology regarding former
geographical changes, embraces an inquiry into the origin

and history of the features of the earth's surface—contin-

ental ridges and ocean basins, plains, vaUeys, and moun-
tains. It explains the causes on which local differences of

scenery depend, and shows under what very different cir-

cumstances, and at what widely separated intervals, the

hills and njoontains, even of a single country, have been
produced.

PAET I.—COSMICAL ASPECTS OF GEOLOGY.

Before geology had attained to the position of an indue

tive science, it was customary to begin all investigations

into the history of the earth by propounding or adopting

some more or less fanciful hypothesis in explanation of tlie

origin of our planet, or even of the universe. Such pre-

liminary notions were looked upon as essential to a right

understanding of the manner in which the materials of the

globe had been put together. To the illustrious James
Hutton (1785) geologists are indebted for strenuously up-

holding the doctrine that it is no part of the province of

geology to discuss the origin of things. He taught them
that in the materials from which geological evidence is to

be compiled there can be found •' no traces of a beginning,

no prospect of an end." In England, mainly to the

influence of the school which he founded, and to the subse-

quent rise of the Geological Society (1807), which resolved

to '>ollect facts instead of fighting over hypotheses, is due
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tbe disappearance of the crude and unscientific cosmologies

by which the writings of the earlier geologists we're distin-

guished.

But there can now be little doubt that in the reaction

against those visionary and often grotesque speculations,

geologists were carried too far in an opposite direction. In

allowing themselves to believe that geology had nothing to

do with questions of cosmogony, they gradually grew up
in the conviction that such questions could never b3 other

than mere speculation, interesting or amusing as a theme
for the employment of the fancy, but hardly coming within

the domain of sober and inductive science. Nor would
they soon have been awakened out of this belief by anything

in their own science. It is still true that in the data with
which they are accustomed to deal, as comprising the sum
of geological evidence, there cau be found no trace of a
beginning. The oldest rocks which have been discovered

on any part of the globe have probably been derived from
other rocks older than themselves. Geology by itself has

not yet revealed, and is little likely ever to reveal, a trace*

of the first solid crust of our globe. If then geological

history is to be compiled from direct evidence furnished by
the rocks of the earth, it cannot begin at the beginning of

things, but must be content to date its first chapter from
the earliest period of which any record has been preserved

among the rocks.

Nevertheless, though geology in its usual restricted sense

has been, and must ever be, unable to reveal the earliest

history of our planet, it no longer ignores, as mere specula-

tion, what is attempted in thii subject by its sister sciences.

Astronomy, physics, and chemistry have in late years all

contributed to cast much light on the earlier stages of

the earth'.* existence, previous to the beginning of what is

commonly regarded as geological history. But whatever
extends our knowledge of the former conditions of our
globe may be legitimately claimed as part of the domain of

geology. If this branch of inquiry therefore is to continue

worthy of its name as the science of the earth, it must take

cognizance of these recent contributions from other sciences.

It must no longer be content to begin its annals with tire

records of the oldest rocks, but must endeavour to grope
its way through the ages which preceded the formation of

any rocks. Thanks to the results achieved with the tele-

scope, the spectroscope, and the chemical laboratory, the
story of these earliest ages of our earth is every yeaj
becoming more definite and intelligible.

Relations of the Earth in the Solar System.

Before entering upon the study of the structure and
history of the earth, we may with advantage consider the
general relations of our pi .net to the solar system, especially

in view of its origin and history. It is now regarded as in

the highest degree probable that all the members of that
system have had a common origin. The investigations of
recent years have revived and given a new form and
meaning to the well-known nebular hypothesis, in which
Laplace sketched the progress of the system from the
state of an original nebula to its existing condition of a
central incandescent sun with surrounding cool planetary
bodie.s. He supposed that the nebula, originally diffused
at least as far as the furthest member of the system, began
to condense towards the centre, and that in so doing it threw
off or left behind successive rings which on disruption and
further condensation assumed the form of planets, some-
times with a further formation of rings, which in the case
of Saturn remain, though in other planets they have broken
up and united into satellites.

According to this view we should expect that the matter
compoemg ths various members of the solar system should

be everywhere nearly the same. The fact of condensation

round centres, however, indicates at least differences of

density throughout tjie nebula. Mr Lockyer has, indeed,

suggested that the materials composing the nebula arranged

themselves according to their respective densities, the

lightest occupying the exterior and the heaviest the interior

of the mass. And if we compare the densities of the

various planets, they certainly seem to support this sugges-

tion. These densities are shown in the following table, that

of the earth being taken as the unit :

—

Density of the Sun 0-25

,, Merciu-y 1'12

,, Venus l-OS

Earth. , 100
„ Mars 070
,, Jupiter 0-24

„ Saturn 0-13

,, Uranus 017
,, Keptune, 016

There is not indeed a strict progression in the diminu-

tion of density, but the fact remains that, while the planets

near the sun are about twice as heavy as they would be if

they consisted of such a substance as granite, towards the

outer limits of the system they are composed of matter, aa

light as cork. Again, in some e.ises, a similar relation has

been observed between the densities of the satellites and
their primaries. The moon, for example, has a density little

more than half that of the eartL The first satellite ol

Jupiter is less dense, though the other three are found to

be more dense thai} the planet. Further, in the condition

of the earth itself, a very light gaseous atmosphere forms
the outer portion, beneath which lies a heavier layer of

water, while within these two envelopes the materials form-

ing the solid substance of the planet are so arranged that

the outer layer or crust has only about half the density

of the whole globe. Mr Lockyer finds in the sun itself

evidence of the same tendency towards a stratified arrange-

ment in accordance with relative densities, as will be im-

mediately further alluded to.

There seems therefore to be much probability in the

hypothesis that, in the gradual condensation of the original

nebula, each successive mass left behind represented the
density of its parent layer, and consisted of progressively

heavier matter. The remoter planets, with thejr low
density and vast absorbing atmospheres, may be suppospd
to consist of metalloids like the outer parts of the sun's

atmo.sphere, while the interior planets are no doubt mainly
metallic. The rupture of each planetary ring would, it is

conceived, raise the temperature of the resultant nebulous
planet to such a height as to allow the vapours to rearrange
themselves by degrees in successive layers, or rather shells,

according to density. And when the planet gave off a
satellite, that body would, it might be expected, have the
composition and density of the outer layers of its primary.*

For many years the only evidence available aa to the
actual composition of other heavenly bodies than our own
earth was furnished by the aerolites, meteorites,'or falling

stars, which from time to time have entered our atmo-
sphere from planetary space, and have -descended upon the
surface of the globe. Subjected to chemical analysis these
foreign bodie.? show considerable diversities of composition

;

but in no case have they yet yielded a trace of any element
not already recognized among terrestrial materials. Up-
wards of twenty of our elements have been detected in

aerolites, sometimes in the free ctate, sometimes combined
with each other. More than half of them are metals, in-

cluding iron, nickel, manganese, calcium, sodium, and potas-

Mr Lockyer communicated some of bis views to Professor Prest-
wich, who gave them in his interesting Inaitgtcral Lecture at Oxford, in

J 875. He has further stated them in his Manchester Lectures, Why
the Earth's Chtmisiry is as it is.
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flium. There occur also carbon, silicon, phosphorus, sulphur,

oxygen, nitrogen, and hydrogen. In some of their c'om-

biaations these elements, as found in the meteoric stones,

differ from their mode of occurrence in the accessible parts

of the earth. Iron, for example, occars as native metal,

alloyed with a variable proportion (6 to 10 per cent.) of

metallic nickel. But in other respects they closely resemble

some of the familiar materials of the earth's rocky crust.

Thus we have such minerals as pyrite, apatite, olivine,

augite,. hornblende, and labradorite. No more reliable

proof could be desired that some at least of the other

members of the solar system are formed of the same
materials as compose the earth.

. But in recent years a far more precise and generally

applicable method of research into the composition of the

heavenly bodies has been found in the spectroscope. By
means of this instrument, the light emitted from self-

luminous bodies can be analysed in such a way as to show
what elements are present in their intensely hot luminous
vapour. When the light of a burning metal is examined
with a properly-arranged prism, it is seen to give a dark
band or spectrum which is traversed by certain vertical

bright lines. This is termed a radiation-spedrum. Each
element appears to have its own characteristic arrange-

ment of lines, which retain the same relative position,

intensity, and colours. Moreover, gases and the vapours

of solid bodies are found to intercept those rays of light

which they themselves emit. The spectrum of burning

sodium, for example, shows two bright yellow lines. If

therefore white light from some other source passes through

the vapour of sodium, these two bright lines become dark

lines, that portion of the light being exactly cut off which
would have been given out by the sodium itself. This is

called an absor])(ion-speclrum.

By this method, of examination' it has been ascertained

that many of the elements of which our earth is composed
exist in the state of incandescent vapour in the atmosphere

of the sun. Among these are some of our most familiar

metals—iron, zinc, copper, nickel, with sodium, magnesium,
barium, calcium, and vast quantities of free hydrogen.

Moreover, as Mr Lockyer has pointed out, these elements

oppear to succeed each other in relation to their respective

densities. Thus the coronal atmosphere which, as seen in

total eclipses, extends to so prodigious a distance beyond
the orb of the sun, consists mainly of sub-incandescent

hydrogen and another element which may be new. Beneath

this external vaporous envelope lies the chromosphere

where the vapours of incandescent hydrogen, calcium, and
magnesium can be detected. Further inward the spot-zone

shows the presence of sodium, titanium, &c.; while still

lower, a layer (the reverdng layer) of intensely hot vapours,

lying probably next to the inner brilliant photosphere gives

spectroscopic evidence of the existence of incandescent iron,

manganese, cobalt, nickel, copper, and other well-known

terrestrial metals. ^

The spectrosope has likewise .been successfully applied

by Mr Huggins and others to the observation of the fixed

stars and nebulae, with the result of establishing a similarity

of elements between our own system and other bodies in

sidereal space. In the radiation spectra of nebulse Mr
Huggins finds the hydrogen lines very prominent; and he
conceives that they may be glowing masses of that element.

Sir William Thomson and Professor Tait have suggested,

on the other hand, that they are more probably clouds of

stones in rapid motion, perhaps in an atmosphere of

hydrogen. Among the fixed stars absorption spectra have'

' On the constitution of the sun see Roscoe's Spectrum Analysis;
Lockyer 3 Solar Physics, 1873; and memoirs ii Proc. of Roy. Soc,
by B. Stewart. Loewy, and De la Rue.

been recognized, pointing to a structure resembling that of

our suu, viz., a solid or liquid incandescent nucleus, sur-

rounded with an atmosphere of glowing vapour.- Accord-
ing to Mr Lockyer, those stars or nebulse which have the
highest temperature have the simplest spectra, and in pro-

portion as they cool their materials become more and more
differentiated into what we call elements. He remarks that

the most brilliant or hottest stars show in their spectra onlj

the lines of gases, a.i hydrogen. Cooler stars, like our sun
give indications of the presence, in addition, (f the moM
stable metals—magnesium, .sodium, calcium, iron. A Btil'.

lower temperature he regards as marked by the appearance
of the other metals, metalloids, and compounds, so that thi

older a star or planet is the more will it lose free hydrogen
till, when it comes to the condition of our earth, all its frei

hydrogen will have disappeared.* According to this viev^

the atoms of all the elements existed originally in the nebula

dissociated from each other by reason of the intense heat.

As the nebula gravitated towards its nucleus and cooled, th8

atoms came together, and the elements appeared in a certain

order, beginning with hydrogen, and passing on through thi

metals and metalloids into compounds such as we find oil

our globe. The sun would thus be a star considerably

advanced in the process of differentiation or association oi

its atoms; It contaiiis, so far as we know, no metalloids

or compounds, while stars like Sirius show the presenct

only of hydrogen, with but a feeble proportion of metalliJ

vapours ; and on the other hand, tho red stars indicate b^

their spectra that their metallic vapours have entered intu

combination, whence it is inferred that their temperatur?

is lower than that of our sun.

Further confirmation of these views as to the order oi

planetary evolution is furnished by the form and structun!

of the earth. Reference has already been made to-the fact

that the outer crust of our planet possesses only about hall

the density of the whole mass. It consists largely of

metalloids—-oxygen, silicon, carbon, sulphur, chlorine. On
the other hand, lavas and mineral veins, which are believed

to have been supplied from some considerable depth, con-

tain abundance of metallic ingredients.

The form of the globe likewise points to a former

fluid condition. As the result of computations from ten

measured arcs of the meridian made by different observers

between the latitudes of Sweden and the Cape of Good
Hope, Bessel obtained the following data for the dimensions

of the earth :

—

Equatorial diameter 41,847,192 feet, or 7925-604 miles.

Polar diameter. 41,707,314 „ 7899-114 „
Amount of polar flattening, 139,768 „ 26-471 „

The equatorial circumfei-ence is thus a little less than

2-5,000 miles, and the difference between the polar and
equatorial diameters (nearly 26J mOes) amounts to about

g^th of the equatorial diameter.* More recently, however,

it has been shown that the oblate spheroid indicated by
these measurements is not a symmetrical body, the equa-:

torial circumference being an ellipse instead of a circle,

The diameter of which the vertices touch the surface of th?

globe in longitudes 14° 23' E. and 194° 23' E. of Greenwich

is nearly two miles longer than that at right angles to it.^

In obedience to the influence of rotation on its axis, oui

planet would tend to assume exactly such a flattening ai

the poles as it has been proved to possess. This was dis

covered and demonstrated'by Newton, and the amount o

'Huggins, Ptoc. Roy. Soc, 1863-66, and Brit. Assoc. Lectnrt

(Nottingham, 1866) ; Huggins and Miller, Phil. Trans., 1864.
' Lockyer, Ccmptes Rendiis, Dec. 1873.
-* Herschel, Astronomy, p. 139.
' A. R. Clarke, Mem. Roy. Astron. Soc, xxix.; Herschel, Astron.,

ji. 691 . See also a more recent paper by Colonel Clarke, Phil. Mag. ,

August 1878.
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the ellipticity was actually calculated by him, long before

any measurement had confirmed such a conclusion.

The tendency of modern research is thus to give proba-

bility to the conception that not only in our own solar

system, but throughout the regions of space, there has been

a common plan of evolution, and that the matter diflfused

through space in stars, nebulse, and systems is substantially

the same as that with which we are familiar. Hence the

study of the structure and probable history of the sun and

the other heavenly bodies comes to possess an evident

geological interest, seeing that it may yet enable us to carry

back the story of our planet far beyond the domain of

ordinary geological evidence, and upon data not less reliable

than those furnished by the rocks of the earth's crust.

n. The JlOVEMENTS OF THE EaRTH IN THEIR GEOLOGICAL

Kelations.

We are here concerned only with those aspects of the

earth's motions which materially influence the progress of

geological phenomena.

1. Botatioii.—In obedience to the impulse commnnicated

to it at its original separation, the earth rotates on its axis.

This movement is completed in about 24 hours, and to it

is due the succession of day and night. So far as observa-

tion has yet gone, this movement is uniform, though recent

calculations of the influence of the tides in retarding rota-

tion tend to show that a very slow diminution of the

angular velocity is in progress. This velocity varies

relatively in different places, according to their position

on the surface of the planet. At each pole there can

be no velocity, but from these two points towards the

equator there is a continually increasing rapidity of

motion, till at the equator it is equal to a rate of 507

yards in a second.

To the rotation of the earth are due certain remarkable

influences upon currents of air, which circulate either

towards the equator or towards the poles. Currents

which move from polar latitudes travel from parts of the

earth's surface where the velocity of rotation is small to

others where it is great. Hence they lag behind, and

their course is bent more and more westward. An air

current quitting the north polar or north temperate regions

as a north wind is deflected out of its course and becomes

a north-east wind. On the opposite side of the globe a

similar current setting out straight for the equator is changed

into a south-east wind. This is the reason why the well-

known trade-winds have their characteristic westward de-

flexion. On the other hand, a current setting out northwards

or southwards from the equator passes into regions having

a less velocity of rotation than it possesses itself, and hence

it travels on in advance and is gradually deflected eastward.

The aerial currents blowing steadily across the surface of

the ocean produce currents in its waters which have a

westward tendency communicated to them indirectly from

the effect of rotation. A certain deflexion is said to be

experienced by such rivers as flow in a meridional direction,

like the Volga. Those which flow polewards are asserted

to press upon their eastern rather than their western banks,

while those which run in the opposite direction are stated

to be thrqwn more against the western than the eastern.

The reality of this action may be doubted.

2. Revolution.—Besides turning on its axis the globe

performs a movement round the sun, termed revolution.

This movement is accomplished in rather more than 365

days. It determines for iis the length of our year, which is,

in fact, merely the time required for one complete revolu-

tion. The path or orbit followed by the earth round the

sun is not a perfect circle but an ellipse, with the sun in

one of the foci, the mean diatnoceof the earth' from the sun

being 92,400,000 miles. By slow secular variations the

form of the orbit alternately approaches and recedes from

that of a circle.- At the nearest possible approach between

the two bodies, owing to change in the ellipticity of the

orbit, the earth is 14,368,200 miles nearer the sun than

when at its greatest possible distance. These maxima and

minima of distance occur at vast intervals of time. The
last considerable eccentricity took place about 200,000 years

ago, and the previous one more than half a million of years

earlier. Since the amount of heat received by the earth

from the sun is inversely as the square of the distance,

eccentricity must have had in past time much effect upon

the climate of the earth, as will be pointed out further on

(section 7, p. 218).

3. Precesdou of the Equinoxes.—If the axis of the earth

were perpendicular to the plane of its orbit, there would be

equal day and night all the year round. But it is really

inclined t6 that plane at an angle of 23|°. Hence our

hemisphere is alternately presented to and turned away
from the sun, and in this way brings us the familiar alter-

nation of the seasons—the long days of summer and the

short days of winter. Again, were the earth a perfect

sphere of uniform density throughout,- the position of its

axis of rotation would not change. • But owing to the pro-

tuberance along the equatorial regions, the attraction chiefly

of the sun and moon tends to pull the axis aside, or to

make it describe a conical movement like that of the axis

of a top round the vertical. Hence each pole points succes-

sively to different stars. This movement, called the preces-

sion of the equinoxes, in combination with other planetary

movements, completes its cycle in 21,000 years. At

present the winter in our northern hemisphere coincides

with the earth's approach to the sun, or perihelion. In

10,500 years hence it will take place when the earth is at

the farthest part of its orbit from the sun, or in aphelion.

This movement acquires great importance when considered

in connexion with the secular variations in the eccentricity

of the orbit (see section 7).

4. Change in the Obliquity of the Ecliptic.—The angle at

which the axis of the earth is inclined to the plane of its

orbit does not remain strictly constant. It oscillates through

long periods of time to the extent of about a degree and a
half, or perhaps a little .irore, on either side of the mean.
According to Dr Croll,^ this oscillation must have consider-

ably affected former conditions of climate on the earth,

since, when the obliquity is at its maximum, the polar

regions receive about eight and a half days more of heat

than they do at present—that is, about as much heat as

lat. 76° enjoys at this day. This movement must have
augmented the geological effects of precession, to which
reference has just been made, and which are described iu

section 7.

5.' Stability of the Earth's Axis.—That the axis of the

earth's rotation has successively shifted, and consequently
that the poles have wandered to different points on the
surface of the globe, has been maintained by geologists as

the only possible explanation of certain remarkable condi-
tions of climate, which can be proved to have formerly
obtained within the Arctic Circle. Even as far north as

lat. 81° 45' abundant remains of a vegetation indicative of

a warm climate, and including a bed of coal 25 to 30 feet

thick, have been, found in situ. It is contended that where
these plants lived the ground could not have been per-
manently frozen or covered for most of the year with thick
snow. In explanation of the difllculty, it has been sug-
gested that the north pole did not occupy its present posi-
tion, and that the locality where the plants occur lay in
more southerly latitudes. Without at present entering on

' Croll, Trans. Oeol. Soc. Glasgow, ii. 177.



MOVEMENTS OF THE EARTH.] GEOLOGY 217

the discussion of the question whether the geological evi-

dence requires necessarily so important a geographical

change, let us ccasider how far a shifting of the axis of

rotation has been a possible cause of change during that

section of geological time for which there are records among
the stratified rocks.

From the time of Laplace* astronomers have strenuously

denied the possibility of any sensible change in the position

of the axis of rotation. It has been urged that, since the

planet acquired its present oblate spheroidal form, nothing

but an utterly incredible amount of deformation could

overcome the greater centrifugal force of the equatorial

protuberance. It is certain, however, that the axis of rota-

tion does not strictly coincide with the principal axis of

inertia. Though the angular difference between them must
always have been small, we can, without having recourse

to any extra-mundane influence, recognize two causes

which, whether or not they may suffice to produce any

change in the position of the main axis of inertia, un-

doubtedly tend to do so. In the first place a widespread

upheaval or depression of certain portions of the surface to

a considerable vertical amount might shift that axis. In

the second place an analogous result might arise from the

denudation of continental masses of land and the consequent

filling up of sea-basins. Sir William Thomson freely con-

cedes the physical possibility of such changes. " We may
not merely admit," he says, " but assert as highly probable,

that the axis of maximum inertia and axis of rotation,

always very near one another, may have been in ancient

times very far from their present geographical positior^, and

may have gradually shifted through 10, 20, 30, 40, or more

degrees, without at any time any perceptible sudden dis-

turbance of either land or water."^ But though, in the

earlier ages of the planet's history, stupendous deformations

may have occurred, and the axis of rotation may have often

shifted, it is only the alterations which can possibly have

occurred during the accumulation of the stratified rocks

that need to be taken into account in connexion with

former changes of climate. If it can be shown therefore

that the geographical revolutions necessary to shift th§ axis

are incredibly stupendous in amount, improbable in their

distribution, and completely at variance with geological

evidence, we may reasonably withhold our belief from this

alleged cause of the changes of dimate during geological

history.

It has been estimated by Sir William Thomson " that

an elevation of 600 feet, over a tract of the earth's surface

1000 miles square and 10 miles in thickness, would only

alter the position of the principal axis by one-third of a

second, or 34 feet."^ Mr George Darwin has shown ihat

on the supposition of the earth's complete rigidity no

redistribution of matter in new continents could ever shift

the pole from its primitive position more than 3", but that,

if its degree of rigidity is consistent with a periodical re-

adjustment to a new form of equilibrium, the pole may
have wandered some 10° or 15° from its primitive position,

or have made a smaller excursion and returned to near its

old place. In order, however, that these maximum effects

should be produced, it would be necessary that each elevated

area should have an area of depression corresponding in size

and diametrically opposite to it, that they should lie on the

same complete meridian, and that they should both be

situated in lat. 45°. With all those coincident favourable

circumstances, an effective elevation of -^ of the earth's

surface to the extent of 10,000 feet would shift the pole

n^'; a similar elevation of ^ would move it 1° 46i'; of

' Mecanique Celeste, tome v. p. 14.

^ Brit. Assoc. Rep. (1876), Sections, p. 11.

' Trans. Geol. Soc. Glasgow, iv.

iO—10*

jL, 3° 17'; and of i, 8° 4i'. Mr Ehirwin admits these to

be superior limits to what is possible, and that, on the sup-

position of intumescence or contraction under the regions

in question, the deflexion of the pole might be reduced to

a quite insignificant amount.*
Under the most favourable sonditions, therefore, the

possible amount of deviation of the pole from its first posi-

tion would appear to have been too small to have seriously

influenced the climates of the globe within geological

history. If we grant that these changes were cumulative,

and that the superior limit of deflexion was reached only

after a long series of concurrent elevations and depres-

sions, we must suppose that no movements took place

elsewhere to counteract the effect of those about lat. 45°

in the two hemispheres. But this is hardly credible. A
glance at a geographical globe suSices to show how large a

mass of land exists now both to the north and south of that

latitude, especially in the northern hemisphere, and that

the deepest parts of the ocean are not antipodal to the

greatest heights of the land. These features of the earth's

surface are of old standing. There seems, indeed, to be no

geological evidence in favpur of any such geographical

changes as could have produced even the comparatively

small displacement of the axis considered possible by Mr
Darwin.

In an ingenious suggestion Dr John Evans contended

that, even without any sensible change in the position of

the axis of rotation of the nucleus of the globe, there might

be very considerable changes of latitude due to disturbance

of the equilibrium of the shell by the upheaval or removal

of masses of land between the equator and the poles, and

to the consequent sliding of the shell over the nucleus until

the equilibrium was restored. This hypothesis starts ou the

assumption of a thin crust enclosing a liquid or viscous

interior—an assumption which, as will be shown in subse-

quent pages, is negatived by considerations in physics. The

Rev. O. Fisher has suggested that the almost universal traces

of present or former volcanic action, the evidence from the

compressed strata in mountain regions that the crust of the

earth must have a capacity for slipping towards certain

lines, the great amount of horizontal compression of strata

which can be proved to have been accomplished, and the

secular changes of climatg— notably the former warm

climate near the north pole—furnish grounds for in-

quiry "whether a fluid substratum over a rigid nucleus

would not be compatible with mechanical considerations,

and whether, under those circumstances, changes in lati-

tude would not result from unequal thickening of the

crust."*

6. Changes of the Earth's Centre of Gravity.—Though no

known geological operation seems to have been capable of pro-

ducing an effective change in the position of the axis of rota-

tion of the earth, there may have been variations in the posi-

tion of its centre of gravity. Any change of that kind must

affect the ocean, which of course adjusts itself in relation to

the earth's centre of gravity. The enormous accumulation of

ice at one pole during the maximum of eccentricity will dis-

place the centre of gravity, and, as the result of this change

will raise the level of the ocean in the glacial hemisphere,^

Dr Croll has estimated that, if the present mass of ice in the

southern hemisphere is taken at 1000 feet thick extending

down to lat. 60°, the transference of this mass to the northern

hemisphere would raise the level of the sea 80 feet at the

north pole. Other methods of calculation give different

results. Mr Heath puts the rise at 128 feet; Archdeacon

Pratt makes it more ; while the Rev. O. Fisher gives it at

* Phil. Trans., November 1S76.
5 Geol. Mag., 1878, p. 552.

6 Adhemar, Revolutions de la iter, 1840.
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409 feet.^ More recently, in returning to this question,

Dr Crcll remarks " that the removal of two miles of ice

from the Antarctic continent [and at prasent the mass of ice

there is probably thicker than that] would displace the

centre of gravity 1 30 feet, and the formation ot a mass of

ice equal to the one-half of this, on the Arctic regions, would

carry the centre of gravity 95 feet farther, giving in all a

total displacement of 285 feet, thus producing a rise of level

Qt the north pole of 285 feet, and in the latitude of

Edinburgh of 234 feet." A very considerable additional

displacement.would arise from the increment of water to

the mass of the ocean by the melting of the ice. Supposing
half of the two miles of Antarctic ico to' be replaced by an
ice-cap of similar extent and one mile thick in the northern

hemisphere, the other half being melted into water and
increasing the mass of the ocean, Dr CroU estimates that

from this source an extra 200 feet of rise would take place

in the -general ooeau level, so that there would be a ri&s of

485 feet at the north pole, and 434 feet in the latitude of

Edinburgh.^ There must thus have been an alternate sub-

mergence and emergence of the low polar lands due to

the alternate shifting of the centre of gravity.

7. Influence of the Earth's Movements upon Climate.—
Although the treatment of this subject involves a reference

to questions which must be discussed in their poper place

in subsequent parts of this article, it will be most appropri-

ately inserted here as a distinct and most important branch
of the astronomical relations of geology. In later pages it

will be shown that the climate of the earth has undergone
many great vicissitudes during geological histoi-y,—-for

example, that a warm and genial temperature has once
prevailed in arctic latitudes, while at another time snow
and ice extended far down into the heart of Europe. Of
this latter change, which took place within a comparatively
recent geological period, the traces still remain remarkably
fresh, and have excited great interest and discussion. It

is known as the Glacial Period or Ice Age. • But we now
know that other "similar periods of great cold probably
preceded it at widely separated intervals.

Various theories have been proposed in explanation of

Buch striking variations in climate. Some of these have
appealed to a change in the position of the earth's axis

relatively to tbe mass of the planet (p. 216). Others have
been based on the notion that the earth may have passed
through hot and cold regions of space. Others, again, have
called in the effects of terrestrial changes, such as the dis-

tribution of land and sea, on the assumption that elevation

of land about the poles must cool the temperature of the
globe, whUe elevation round the equator would raise ' it.

But as the changes of temperature have afifected vast areas

of the earth's surface, whOe there is a total absence of

all proof of any such enormous vicissitudes in physical

geography as would be required, and Eince there is accumu-
lating proof in favour of periodic alternations of climate,

there is a growing conviction that no mere local changes
could have sufficed, but that secular variations in climate

must be assigned to some general and probably recurring

cause.'

By degrees geologists accustomed themselves to the belief

that the cold of the glacial period was not due to mere
terrestrial changes, but was- to be explained somehow as the

result of cosmical causes. Among the various suggestions,

one deserves careful consideration-;-change in the eccen-

' CroU, in Reader for 2d Sept. ]865, and Phil. Mag., April 1866;
Heath, Phil. Mag., April 1869; Pratt, Phil. Mag., March 1866;
Fisher, Reader, 10th Febrnary 1866.
"CroU, Gu>l. Mag., new series, i. (1874), p. 347; aimate and

Titne, chaps, ixiii. and xxiv.
• In Lyell's Principles of Geology the doctrine of the influence of

(eographlcal changes is maintained.

tricity of the earth's orbit. &ir jolin Uerschel* pointed ont

many years ago that the direct effect -of a high condition

of eccentricity is to produce an unusually cold winter

followed by a correspondingly hot summer on the hemi-

sphere whose winter occurs in aplielion, while an equable

condition of climate will at the same time prevail on the

opposite heinisphefe. But both hemispheres must receive

precisely the same amount of solar heat, because the

deficiency of heat resulting from the sun's greater distance

during one part of the year is -exactly compensated by the

greater length of that season. .
Sir John He.rschel even

considered that the direct effects of eccentricity must thus

be nearly neutralized.* As a like Terdict was afterwards

given by Arago, Humboldt, and others, geologists were

satisfied that, no important change of climate could be attri-

buted to change ofeccentricity.

It is to the luminous memoirs of Dr Jamcs> CroU that

geology is indebted for the first fruitful suggestion in this

matter, and for the subsequent elaborate development of

the whole subject of the physical causes on which clfmate

depends. He has been so good as to draw up for this

article the following summary of his views (taken chiefly

from his paper in the Fhil^ Mag. for February 1870). The
reader will find the subject fully worked out in Dr CroU's

work, Climate and Time, 187-5..

"Assuming the mean distance of the stm to be 92,400,000 miles,

then when the escentricity is at its superior limit, "07775, the distance

of the sun from the earth, when the latter is in the aphelion of its

orbit, is no less than 99,584,100 miles, and -when in the perihelion

it is only 85,215,900 miles. The earth is, therefore, 14,368,200
miles farther from the sun in the former than in the latter position.

The direct heat of the sun being inversely as the square of the dis-

tance, it follows that the amount of heat received by the earth in

these two positions -srill be as 19 to 26. The present eccentrieity

being •0168, the earth's distance durin» our northern winter is

90,847,680 miles. Suppose now that, from the precession of the
equinoxes, winter in our northern hemisphere should happen when
the earth is in the aphelion of its orbit, at the time that the orbit

is at its greatest eccentricity; the earth would then he 8,736,420
miles farther from the sun in -winter than it is at present. The
direct heat of the sim would therefore, during winter, be one-fifth

less and during summer one-fifth greater than now. This enormous
difference would necessarily affect the climate to a vfry great extent.

Were the -winters under these circumstances to OBCur when the earth

was in the perihelion of its orbit, the- earth would then be
14,368,200 miles nearer the sun in -winterthan in summer. In this

case the difference between winter and summer in our latitudes

would be almost annihilated. ' But as the wintere in the one- hemi-
sphere correspond -with the summers in the other, it follows that
while the one hemisphere would he enduring the greatest extremes
of summer heat and winter cold, the other would be enjoying per-

petual summer.
" It is quite true that whatever may be the ecccntrinity of the earth's

orbit, the two hemispheres must receive ^qual quantities of heat per
annum; for proximity to the sun is exactly compensated by the
effectLof swifter motion. The total amoimt of heat received from
the sun between the two equinoxes is therefore the same in both
halves of the year, whatever the eccentricity of the earth's orbit may
be. For example, whatever extra heat thj southern hemisphere may
at present receive per day from the sun.during its summer months,
owing to greater proximity to the sun. is exactly compensated by a
corresponding loss arising from the shortness of the season ; and, on
the other hand, whatever deficiency of heat we in the northern
hemisphere may at present have per day during our summer half-
year, in consequence of the earth's distance from the sim, is also
exactly compensated by a corresponding length of season.

" It is well known, however, that those simple changes in the sim's
simimer and winter distances would not alone produce a glacial epoch,
and that physicists, confining their attention to the purely astro-
nomical effects, were perfectly correct in afiirming that noT increase
of eccentpcity of the earth's orbit could account for that epoch. - But
the important fact was overlooked that, although the gkcial epoch
cotJd not result directly from an increase of eccentricity, it might
nevertheless do so indirectly from physical agents- that were brought
into operation as a result of an increase of eccentrieity. The follow-
ing is an outline of what these physical agents were, how they were
brought into operation, and the way in which they may have led
to the glacial epoch.

Trans. Geo!. Soc., vol. iii. p. 293 (2d series).

' Cabinet Cyclopcedia, sec'SlS; OvUines of diuont,,,.^, .^v. f*"
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"With the ecoentricit)' at its superior limit and the winter occur-
ring in the aphelion, the earth would, as we have seen, be 8,736,420
miles farther from the sun during that season than at present. The
reduction in the amount of heat received from the sun, owing to his

increased distance, would lower the midwinter temperature to an
enormous extent. In temperate regions the greater portion' of the
moisture of the air is at present precipitated in the form of rain, and
the very small portion which falls a? snow disappears in the course

of a few weeks at most. But in the circumstances under consider-

ation, the mean winter temperature would be lowered so niuch below
the freezing-point that what now falls as rain during that season
would then fall as snow. This is not all ; the winters would then
not only be colder than now, but they would also be. much longer.

At present the winters are nearly eight days shorter than the
summers ; but with thi eccentricity at its superior limit and the
winter solstice in aphelion, the length of the winters would exceed
that of the summers by no fewer than thirty-six days. The lower-

ing of the temperature and the lengthening of the winter would both
tend to the same effect, viz., to increase the amount of snow accumu-
lated during the winter ; for, other things being equal, the larger the-

snow-accumulating period the greater the accumulation. It may
be remarked, however, that the absolute quantity of heat received

during winter is not affected by the decrease in the sun's heat,' for the
additional length of the season compensates for this decrease. As
regards the absolute amount of heat received, increase of the sun's

distance and lengthening of the winter are compensatory, but not so

in regard to the amount of snow accumulated. The consequence of

this state of things would be that, at the commencement of the short

summer, the ground would be covered with the winter's accumu-
lation of snow. Again, the presence of so much snow would lower
the summer temperature, and prevent to a great extent the melting
of the snow.

"There are three separate ways whereby accumulated masses of

snow and ice tend to lower the summer temperature, viz. :

—

"First, By means of direct radiation. JIo matter what the
intensity of the sun's rays may be, the temperature of snow and ice

can never rise above 32°. Hence the presence of snow and ice tends
by direct radiation to lower the temperature of all surrounding bodies
to 32'. In Greenland, a country covered with snow and ice, the
pitch has been seen to melt on the side of a ship exposed to the
direct rays of the sun, while at the same time the sulrounding air

was far below the freezing-point; a thermometer exposed to the
direct radiation of the sun has been observed to stand above 100°,

while the air surrounding the instrument was actually 12° below the
freezing-point A similar experience has been recorded by travellers

on the snow-fields of the Alps. These results, surprising as they no
doubt appear, are what we .ought to expect under the circumstances.

Perfectly dry air seems to be nearly incapable of absorbing radiant
beat. The entire radiation passes through it almost without any
sensible absorption. Consequently the pitch on the side of the ship
may be melted or the bulb of the thermometer raised to a high
temperature by the direct rays of the sun, while the surrounding
air remains intensely cold. 'The air is cooled by contact with the
snow-covered ground, but is not heated by the radiation from the
sun.

"When the air is charged with aqueous vapour, a similar coolmg
effect also takes place, but'iu a slightly different way. Air charged
with aqueous vapour is a good absorber of radiant heat, but it can
only absorb those rays which agree with it in period. It so happens
that rays from snow and ice are, of all others, those which it absorbs
best The humid air will absorb the total radiation from the snow
and ice, but it will allow the greater part of, if not nearly aU, the
sun's rays to pass unabsorbed. But during the day, when the sun
is shining, the radiation from the snow and ice to the air is

negative ; that is, the snow and ice cool the air by radiation. The
result is, the air is cooled by radiation from the snow and ice (or

rather, we should say, to the snow and ice) more rapidly than it is

heated by the sun; and, as a consequence, in a country like Green-
land, covered with an icy mantle, the temperature of the air, even
during summer, seldom rises above the freezing-point Snow is a
good reflector, but as simple reflection does not change the character
of the rays they would not be absorbed by the air, but would pass
into stellar space. Were it not for the ice, the summers of North
Greenland, owing to the continuance of the sun above the horizon,
would be as warm as those of England ; but, instead of this, the
Greenland summers are colder than our winters. Cover India with
an ice sheet, and its summers would be colder than those of

England.
" Second, Another cause of the cooling effect is that the rays which

fall on snow and ice are to a great extent reflected back into space.

But those that are not reflected, but absorbed, do not raise the tem-
perature, for they disappear in the mechanical work of melting the
ice. For whatsoever may be the intensity of the sun's heat the

* "When the eccentricity is at its superior limit, tlie absolute cnantity of
heat received by thr: eartli during the year is. however, about one three-
hundredth part greater than at present. But this does noE alfect the question at

surface of the ground will be kept at 32° so long as the snow and
ice remain unmelted.

" Third, Snow and ice lower the temperature by chilling the air

and condensing the vapour into thick fogs. The great strength of

the sun's rays during stunmer, due to his nearness at that season,

would, in the first place, tend to produce an increased amount of
evaporation. But the presence of snow-clad mountains and an icy

sea would chUl the atmosphere and condense the vapour into thick
fogs. The thick fogs and cloudy sky would effectually prevent the
sun's rays from reaching the earth, and the snow, in consequence,
would remain unmelted during the entire summer. In fact, we have
this very condition of things exemplified in some of the islands of

the Southern Ocean at the present day. Sandwich Land, which is

in the same parallel of latitude as the north of Scotland, is covered

with ice and snow the entire summer ; and in the island of South
Georgia, which is in the same parallel as the centre of England, the

perpetual snow descends to the very sea-beach. Captain Sir James
Eoss found the perpetual snow at the sea-level at Admiralty Inlet,

South Shetland, in lat. 6i° ; and while near this place the thermo-

meter in the very middle of summer fell at night to 23° F. The re-

duction of the sun's heat and lengthening of the winter, which
would take place when the eccentricitj' is near to its superior limit

arid the winter in aphelion, would in this countrj' produce a state cf

things perhaps as bad as, if not worse than, that which at present

exists in South Georgia and South Shetland.

"The cause which above all others must tend to produce great

changes of climate, is the deflexion of great ocean currents. A high

condition of eccentricity tends, we have seen, to produce an accumu-

lation of snow and ice on the Tiemisphere whose winters occur in

aphelion. The accumulation of snow in turn tends to lower the

summer temperature, cut off the sun's rays, and retard the melting

of the snow. In short, it tends to produce on that hemisphere a

state of glaciation. Exactly opposite effects take place on the other

hemisphere, which has its winter in perihelion. There the short-

ness of the winters, combined with the high temperature arising

from the nearness of the sun, tends to prevent the accumulation of

snow. The general resiilt is that the one hemisphere is cooled and
the other heated. This state of things now brings into play the

agencies which lead to the deflexion of the Gulf-stream and other

great ocean currents.

"Owing to the great difference between the temperatm'8 of the

equator and the poles, there is a constant flow of air from the poTPf

to the equator. It is to this that the trade-winds owe their exist-

ence. Now, as the strength of these winds will, as a general rule,

depend upon the difference of temperature that may exist between

the equator and higher latitudes, it follows that the trades on the

cold hemisphere will be stronger than those on the warm. When
the polar and temperate regions of the one hemisphere are covered

to a large extent with snow and ice, the air, as we have just seen,

is kept almost at the freezing-point during both summer and winter.

The trades on that hemisphere will, of necessitj-, be exceedingly

])owerful ; while on the other hemisphere, where there is compara-

tively little snow or ice, and the air is warm, the trades will

consequently be weak. Suppose now the northern hemisphere to

be the cold one. The north-east trade winds of this hemisphere will

far exceed in strength the south-east trade winds of tha southern

hemisphere. The median line between the trades will consequently

lie to a very considerable distance to the south of the equator. We
have a good example of this at the present day. The difference of

temperature between the two hemispheres at present is but trifling

to what it wotild be in the case under consideration
;
yet we find

that the south-east trades of the Atlantic blow with greater force

than the north-east trades, sometimes extending to 10° or 1 5° N. lat

,

whereas the north-east trades seldom blow south of the equator.

The effect of the northern trades blowing across the equator to a

great distance wiU be to impel the warm water of the tropics over

into the Southern Ocean. But this is not all ; not only would

the median line of the trades be shifted southwards, but the

great equatorial currents of the globe wotild also be shifted south-

wards.
'

' Let tis now consider how this would affect the Gulf-stream. The
South American continent is shaped somewhat in the form of a tri-

angle, with one of its angular comers, called Cape St Koque, pointing

eastwards. The equatorial current of the Atlantic impinges against

this corner ; but as the greater portion of the eunent lies a little to

the north of the comer, it flows westwards into the Gulf of Mexico

and forms the Gulf-stream. A considerable portion of the wa'cr,

however, strikes the land to the south of the cape, and is deflected

along the shore of Brazil into the Southern Ocean, forming what is

known as the Brazilian current. Now, it is obvious that the shift-

ing of the equatorial current of the Atlantic only a few degrees to

the south of its present position—a thing which would certainly

take place under the conditions which we have been detailing

—

would turn the entire current into the Brazilian branch, and instead

of flowing chiefly into the Gulf of Mexico, as at present, it would all

flow into the Southern Ocean, and the Gulf-stream would con-

sequently te s*op^ed. The stoppage of the Gulf-stream, combined.
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with all those causes which we have just been considering; would
place Europe under a glacial condition, while at the same time the

temperature of the Southern Ocean would, in consequence of the

enormous quantity of warm water received, have its temperature

(already high from other causes) raised enormously. And what
holds true in regard to the currenta of the Atlantic holds also true,

though perhaps not to the same extent, of the currents of the

Paciiie.
" Ifthe breadth of the Gulf-stream be taken at 50 miles, its depth

at 1000 feet, its mean velocity at 2 statute miles an hour, the

temperature of the water whea it leaves the Gulf at 65°, and the

return current at 40° F.,' then, as has been shoivn in Climalc and
Time, chapter ii. , the quantity of heat conveyed into the Atlantic
by this stream is equal to one-fourth of all the heat received

from the sun by that ocean from the Tropic of Cancer to the Arctic

Circle.' From principles (fiscufsed at considerable length in the
chapter referred to, it is shown that, but for the Gulf-stream and
other currents, London would have a mean annual temperatui'e 40"

lower than at present.
" But there is still another causK which must be noticed :—a strong

undercurrent of air/com the north implies an equally strong upper
current lo the north. Now if the effect of the undercurrent would
be to impel the warm water at the equator to the south, the effect

of the upper current would be to carry the aqueous vapour formed
at the equator to the north ; the upper current, on reaching the
snow ana ice of temperate regions, would deposit its moisture in the
form of snow; so that it is probable that, nowithstanding the great
cold of the glacial epoch, the quantity of snow falling in the
northern region would be enormous. This would be particularly
the case during summer, when the earth would be in the perihelion
and the heat at the equator great. The equator would be the fur-

nace where evaporation would take place, and the snow and ice of

temperate regions would act as a condenser.
*'The foregoing considerations, as well as many others which might

be stated, leail to the conclusion that, in order to raise the mean
temperature of the globe, looter should be placed along the equator,
and not land, as was contended by Sir Charles Lyell and others.

For if land be placed at the equator, the possibility of convejang the
sun's heat from the equatorial regions by me*ns of ocean currents is

prevented."

Inter-Glacial Periods.—Allusion Las already been made
to the fact that' there i.^ accumulating evidence to show that
changes of climate have been recurrent, and that this

alternation or periodicity goes far to prove them to be due
to some general or cosmical cause. Dr Croll has in-

geniously shown that every long cold period in each
hemisphere must have been interrupted by several shorter
warm periods, and " when the one hemisphere," he says,
" is under glaciatiou, the other is enjoying a warm and
equable climate. But, owing to the precession of the
equinoxes, the condition of things on the two hemispheres
must be reversed every 10,000 years or so. When the
solstice passes the aphelion, a contrary process commences

;

the snow and ice gradually begin to diminish on the
cold hemisphere and to make their appearance on the
other hemisphere. The glaciated hemisphere turns by
degrees warmer, and the warm hemisphere colder, and
this continues to go on for a period of ten or twelve
thousand years, until the winter solstice reaches the
perihelion. By this time the conditions of the two hemi-
spheres have been reversed ; the formerly glaciated hemi-
sphere has now become the- warm one, and the warm
liemisphere the glaciated. The transference of the ice

from the one hemisphere to the other continues as lonf as
the eccentricity remains at a high value. It is probable
that, during the warm inter-glacial periods, Greenland
and the Arctic regions wovJd be comparatively free from
snow and ice, and enjoying a temperate and equable
climate."

' Sir Wyville Thomson states that in May 1873 the ChalUnger
expedition found the Gulf-stream, at the point where it was crossed,
to be about 60 miles in width, 100 fathoms deep, and flowing at the
rate of 3 knots per hour. This makes the volume of the stream one-
fifth greater than the above estimate.

° The quantity of heat conveyed by the Gulf-stream for dis-
tribittion js equal to 77,479,650,000,000,000,000 foot-pounds per
day. The quantity received from the sun by the North Atlantic is

310,923,000,000,000,000,000 foot-pou,^(U,

PART II.—GEOGNOSY

:

an investigation of the mateeials of the
eakth's substance.

Before we enter upon any discussion of the geological

changes whichour planet has undergone, it is needful first

of all to study the materials of which the planet consists.

It is from the evidence furnished by the nature and arrange-

ment of these materials that geological history must be

compiled.

Viewed in a broad way then, tne earth may be con-

sidered as consisting of (1) two envelopes,—an outer one

of gas completely surrounding the planet, and an inner one

of water covering about three-fourths of the globe ; and (2)

a globe cool and solid on its surface but possessing a high

internal temperature.

I. The Envelopes.

1. The Atmosphere.—The gaseous envelope to which the

name of atmosphere is given extends at least to a distance

of 40 or 45 miles from the earth's surface, perhaps in a

state of extreme tenuity to a much greater height. But its

thickne.ss must necessarily vary with latitude and changes

in atmospheric pressure; the layer of air lying over the poles

is not so deep as that which surrounds t>he equator.

Geologically considered, the atmosphere presents itself aa

an agent of change by virtue of its composition and the

chemical reactions which it eflfects, its varying temperature

and consequent inSuence in expanding and contracting

rocks, and its movements.
Many speculations have been made regarding the

chemical composition of the atmosphere during former

geological periods. There can indeed be no doubt that it

must originally have ditFered very greatly from its present

condition. The oxygen which now forms fully a half of

the outer crust of the earth was originally doubtless part of

the atmosphere. So, too, the vast beds of coal found all

over the world, in geological formations of many.diflferent

ages, represent so much carbonic acid once present in the

air. The chlorides in the sea likewise were probably
carried down out of the atmosphere in the primitive con-

densation of the aqueous vapour. It has often been sug-

gested that during the Carboniferous period the atmosphere
must have been warmer and with more aqueous vapour and
carbonic acid in its composition than at the present day, to

admit of so luxuriant a flora as that from which the coal

seams were formed. There seems, however, to be at present
no method of arriving at any certainty on this subject.

As now existing, the atmosphere is considered to be
normally a mechanical mixture jof nearly 4 volumes of

nitrogen and 1 of oxygen, with a minute proportion of car-

bonic acid, and still smaller quantities of other substances.

Expressed in a tabular form this composition is as follows :—

Nitrogen 79'00
Oxygen 20-9e
Carbonic acid 0'04

These quantities are liable to some variation according to
locality. On the sea, for example, the proportion of carbonic
acid is said to average about 03. In the air of streets
and houses the proportion of oxygen diminishes, while that
of carbonic acid increases. According to the minute
researches of Dr Angus Smith, very pure air should crontain
not less than 2099 of oxygen, with' 0-030 of carbonic acid

J

but he found impure air in Manchester to have only 20-21
of oxygen, while tlie proportion of carbonic acid in that
city during fog was ascertained to rise sometimes to 0-0679,
and in the pit of the theatre to the very large amount oi

2734. Small as the percentage of carbonic acid in ordi-
nary air may seem, yet the total amount of this gas in the



ENVELOPES OF THE EARTH.] GEOLOGY 221

whole atmosphere probably exceeds what would be disen-

gaged if all the vegetable and anirial matter on the earth's

surface is-ere burnt.

The other substances pres-ent in much more minute

quantities are gases, vapours, and solid particlea Of these

by much the most important is the vapour of water, which

is always present, but in very variable amount according to

temperature, ranging from about 4 to a maximum of 16

grains in 1000 grains of air.* It is this vapour which con-

denses into dew, rain, hail, and snow. In assuming a

visible form, and descending through the atmosphere, it

takes up a minute quautity of air, and of the different sub-

stances which the air may contain. Being caught by the

rain, and held in solution or suspension, these substances

can be best examined by analysing rain-water. In this way

ammonia, nitric, sulphurous, and sulphuric acids, chlorides,

various salts, solid carbon, inorganic dust, and organic

matter have been detected. M. J. J. Pierre found as the

result of his analysis that in the neighbourhood of Caen,

in France, a hectare of land receives annually from the

atmosphere, by means of rain

—

Chloride of sodium 37 '5 kilogramine.s.

„ potassium 8'2 ,,

,,
magnesium 2'5 ,,

,, calcium..^ 1"8
,,

Sulphate of soda .'.... 8'4 ,.

,, potash 8*0
,,

„ lime 6-2 „
„ magnesia 5'9 „

To these ingredients must be added traces of ammonia,

various salts, and organic substances, besides others still

undetermined.^ The powerful oxidizing agent ozone is

present in variable but always minute quantities in the air.

The comparatively small but by po means unimportant

proportions of these various components of the atmosphere

are much mfire liable than the more essential gases to

great variations. Chloride of sodium, for instance, is, as

might be expected, particularly abundant in the air border-

ing the sea. Nitric acid, ammouia, and sulphuric acid

appear in the air of towns most conspicuously. The

organic substances present in the air are sometimes living

germs, such as probably often lead to the propagation of

disease, and sometimes mere fine particles of dust derived

from the bodies of living or dead organisms.*

2.- The Oceans.— About three-fourths of the surface of the

globe (or about 144,712,000 square mile5)is covered by the

irregular sheet of water known as the sea. Within the last

ten years much new light has been thrown upon the depths,

temperatures, and biological conditions of the ocean-basins,

more particularly by the " Lightning," " Poi';upine," and
'" Challenger" expeditions fitted out by the British Govern-

ment. It has been ascertained that few parts of the Atlan-

tic Ocean exceed 3000 fathoms, the deepest sounding

obtained there being one taken about 100 miles north from

the island of St Thomas, which gave 3875 fathoms, or rather

less than 4i miles. The Atlantic appears to have an

average depth in its more open parts of from 2000 to 3000

fathoms or from about 2 to 3^ miles. In the Pacific

Ocean the "Challenger" got soundings of 3950 and 4475

' The quantity of aqueous vapour depends tipon the temperature,

warm air being able to retain more than cold air. Air M a tempera-

ture ot 10° C. is saturated when it contains 9-362 grammes of vapoui-

in a cubic metre of air.

' Chimie Agricole, quoted by Dr Angus Smith,^ir and Rain, p. 232.
' The air of towns is peculiarly rich in impurities, especially in

manufacturing districts, where much coal is used. Thece impuiities,

however, though of serious consequence to the towns in a sanitary

point of \iew, do not sensibly affect the general atmosphere, seeing

that they are probably in great measure taken out of the air by rain,

even in the districts which produce them. They possess, however, a

special geological significance, and in this respect, too, have important

economic bearings. See on this whole subject Dr Angus Smith's work

already cited.

fathoms, or about 4i and rather more than 5 miles. But
these appear to ma'rk exceptionally abyssal depressions,

the average depth being, as in the Atlantic, between 2000
and 3000 fathoms. We miiy therefore assume, as probably

not far from the truth, that the average depth of the ocean

is about 2500 fathoms, or nearly 3 miles.

The water of the oceans is distiuguLshed from the ordinary

terrestrial waters by a higher specific gravity, and the

presence of so large a proportion of saline ingredients as to

impart a strongly salt taste. The average density of sea-

water is about 1'026, but it varies slightly in different parts

even of the same ocean. According to the recent observa-

tions of Mr J. Y. Buchanan during the "Challenger " expedi-

tion, some of the heaviest sea-water occurs in the pathway

of the trade-winds of the North Atlantic, where evaporation

must be comparatively rapid, a density of 1 -02781 being

registered. Where, however, large rivers enter the sea, or

where there is much melting ice, the -density diminishes ;

Mr Buchanan found among the broken ica of the Antarctic

Ocean that it had sunk to 1-02418.''

The greater density of sea-water depends of course upon,

the salts which it contains in solution. There seems no

reason to doubt that these salts are, in the main, parts of

the original constitution of the sea, and* thus that the sea

has always been salt. It is also probable that, &a in the

case of the atmosphere, the composition of the ocean water

has in former geological periods been very different from

what it is now, and that it has acquired its present character

only after many ages of slow change, and the abstraction of

much mineral matter originally contained in it. There is

evidence indeed among the geological formations that large

quantities of lime, silica, chlorides, and sulphates, have in

the course of time been removed from the sea.^

But it is evident also that, whatever may. have been the

original composition of the oceaas, they have for a vast

section of geological time been constantly receiving mineral

matter in solution from the land. Every spring, brook, and

river removes various salts from the rocks over which it

moves, and.these substances, thus dissolved, eventually find

their way into the sea. Consequently sea-water ought to

contain more or less traceable proportions of every substance

which the terrestrial waters can remove from the land, in

short, of probably every element present in the outer shell

of the globe, for there seems to be no constituent of this

earth which may not, under certain circumstances, be held

in solution in water. Moreover, unless' there be some

counteracting process to temove these mineral ingredients,

the ocean water ought to be growing, insensibly perhaps,

but still assuredly, Salter, for the supply of saline matter

from the land is incessant. It has been ascertained indeed,

with some approach to certainty, that the ' salinity of the

Baltic and Mediterranean is gradually increasing.^

The average proportion of saline constituents in the water

of the great oceans far from land is about three and a half

parts in every hundred of water. But in enclosed seas,

receiving much fresh water, it is greatly, reduced, while in

those where evaporation predominates it is correspondingly

augmented. Thus the Baltic water contains from one-

seventh to nearly a half of the ordinary proportion in ocean

water, while the Mediterranean contains sometimes one-

sixth more than that proportion. The mineral constituents

include the following average ratios of salts^:

—

* Buchanan, Proc. Ray. Soc. (1876), vol. xxiv.

* Dr Sten-y Hunt even supposes that the saline waters of Canada
and the northern States derive their mineral ingredients trom the salts

still retained among the sediments and precipitates of the ancient sea

in which the earlier Palceozoic rocks were deposited, ^

—

Geclojii-Jii and
Chemical Essays, p. 104.

' Paul, in Watts's Dictionary of Chemistry, v. 1020,
' Bischof, Chemical Geologji^ i. 379.
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Percentage.

Chloride o£. sodium (common salt) 7573i»

Chloride of magnesium 9'159

Chloride of potassium 3657
Sulphate oflime (gypsumjV 4-617'

Sulphate of magnesia (Epsom salts) 5-597

Bromide of sodium I'lSl

100-000

Total percentage of Salts in sea-water 3 527

Besides these chief ingredients, sea-water has yielded

minute traces of iodine, fluorine, silica, phosphoric acid,

carbonate of lime and magnesia, silver, lead, copper, arsenic.

Doubtless more perfect analysis will greatly increase this

list

In addition to its salts sea-water always contains dissolved

atmospheric gases. From the researches conducted during

the voyage of the "Bouit^" in the Atlantic and Indian

Oceau3 it was estimated that the gases in 100 volumes of

sea-water ranged fronx 1'85 to 3'04, or from two to three

per cent. From observations made during the " Porcu-

pine" cruise of 18G8 it was inferred that the proportion

of oxygen was greatest (25'1 per cent.) in- the surface

water, and least (19'5) in the bottom water, while that of

carbonic acid was least at the top (20"7) and greatest

(2 7 '9) at the bottom, and that the action of the waves

was partially to eliminate the Jatter gas and to increase

the amount of oxygen. More recently, however, during

the voyage of the " Challenger," Mr J. Y. Buchanan
ascertained that the proportion of carbonic acid was always.

nearly the same for similar temperatures, the amount in

tlii Atlantic surface water, between 20° and 25° C,
being 0'0466 gramme per litre, and in the surface

Pacitic water 002GS. He points out the curious fact that,

according to his analyses, sea-water contains sometim'^s at

least thirty times as much carbonic acid as an equal bulk

of fresh water would do, and he traces the greater power of

absorption f.o the presence of the sulphates.

[L Th£ Solid Globe.

1. Genr.ral Considerations.—^Vithin the atmospheric and
oceanic envelopes lies the inner solid globe. Eeference has

already been made to the comparative density of the planet

among the other members of the solar system. In all

speculation about the history of the earth, the density of

the whole ma^s of the phnet as compared with water

—

the standard to which the specific gravities of terrestrial

bodies are referred—is a question of prime importance.

Various methods have been employed for determining the

earth's density. 'The deflexion of the plumb-line on either

side of a mountain of known structure and density, the

time of oscillation of .the pendulum at great blights, at the

sea-level, and in deep mines, the comparative force of

gravitation an moason^d by the torsion balance—each of

these processes has been tried with the following various

esults :

—

c'lumb-line experiments ou Sv,hiehallien (Maskelyne and
Playfair) gave as the mean density of the earth 4713

Do. on Arthurs Seat, Edinburgh, (James) ... 5'316
Pendulum experiments on Mont Cenis (Cariini and Giulio).. 4 '950

Uo. \a liarton coal-pit, Newciisilo ^Aiij; 6565
Torsion balance experiments (Cavendish) 5'480

Do. • do. (Baily) „ 5660

Though thiwe observations are somewhat discrepant, we
nay feel satisfied that th? globe has a mean Jousiry neither

Much more nor much leiis than 5"5 ; that is to say, it is

five and a half times heavier than one of the" same dimen-

sions formed of pure water. Now the average denaity of

the materials which compose the accessible portions of the

earth is between 2 '5 and 3 : so that the mean density of

the whole glob* '\» about twice as much as that of its outer

part. We might therefore infer that thH inside consists of

much heavier materials than the outside, and consequently

that the mass of the planet must contain at least two dis-

similar portions—an exterior lighter crust or rind, and an

interior heavier nucleus. But the cfi'ect of pressure must

necessarily increase the- specific gravity of the interior as

will be alluded to further on.

2. The Crust.—It was formerly a prevalent belief that the

exterior and interior of the globe difi'ered from each other

to such an extent that, while the outer parts were cool and

solid, the vastly more enormous inner part being intensely

hot was more or less completely fluid. Hence the term

". crust " was applied to the external rind in the usual sense

of that word. This crust was variously computed to be

10, 15, 20 or more miles in thickness. For reasons which

will be afterwards given, the idea of internal liquidity has

been opposed by eminent physicists and is now abandoned

by most geologists. The term " crust, " however, continues

to be used as a convenient word to denote the oool, upper,

or outer layer of the earth's mass, accessible to human
observation. It is in the structure and history of this

crust that the main subjects of geological investigation are

contained. It will therefore be fully treated of in tht

following parts of this article.

There are,howeirer, some general views as to its compos:

tion and the arrangement of its materials, which may
appropriately find a place in this preliminary section.

Evidently our direct acquaintance with the chemical con

stitution of the globe must be limited to that of the crust,

though by inference we may eventually reach highly pro-

bable conclusions regarding the constitution of the interior.

Chemical research has discovered that sixty-four simple

or as yet indecomposable bodies, called elements, in various

proportions and compounds, constitute the accessible pari

of the crust. Of these, however, the great majority are

comparatively of rare occurrence. The crust, so far as we can

examine it, is mainly built up of about sixteen elements,

which may be arranged in the two following groups, the

most abundant bodies being placed first in each list :

—

Metalloids,
Atomic
WeiehUi

Oxvgeu -15 '96

Silicon 28-00

Carbon 11-97

Sulphur 31-98

I

Hydrogen (i-eally a metal) 1 00
1 Chlorine 35 37
I Phosphorus 30

ildah.
Atomic
Weight

Aluminium 27-30

Calcium 39-90

Magnesium 23-94

Potassium 39-04

Sodium 22-99

Iron 55-90

Manganese 54-80

Fluorine 19-10
I Barium 136-80

By far the most abundant and important of these

elements is oxygen. It forms about 23 per cent, by
weight of air, 88-88 per cent, of water, and abouC a half of

all the rocks which compo£3 the visible portion or "crust"

of the globe. Another metalloid, silicon, comes next in

abundance. Ii is always united with oxygen,' iorming the

mineral silica which, either alone or in combination with
various metallic bases as silicates, constitutes a half of all

the known mass of the globe. Of the remaining metalloids

carbon and sulphur sometimes occur in the free state, but
usually in combination with oxygen or some base or metal.

Chlorine and fluorine arc found associated with metallic

bases. Hydrogen is properly a metal, and occurs chiefly in

combination with oxygen as the oxide, water. Phosphorus
occurs with oxygen principally in phosphate of lime.

Of the metals by far the most important in the architec-
ture of the exterior of the earth is aluminium. In con-
junction with oxygen and silicon it forms tht basis of most
crystalline rocks. Calcium, magnesium, potassium, and
sodium, combined with cxygon, enter largely .into the com-
position of rocks. Iron is the great colouring material in
nature, most of the yeUow, brown, rod, and green hues of
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rocks being due to some of its combinations. The sixteen

elements mentioned in the foregoing lists form about

ninety-nine parts of the earth's crust; the other elements

constitute only about a hundredth part, though they include

gold, silver, copper, tin, lead, and the other useful metals,

iron excepted.

It is clear then that, so far as accessible to our observa-

tion, the outer portion of our planet consists mainly

of metalloids, and its metallic constituents have in great

part entered into co^ibination with oxygen, so that the

atmosphere contains the residae of that gas which has not

yet united itself to terrestrial compounds. In a broad view

of the arrangement of the chemical elements in the external

crust, the suggestive speculation of Durocher deserves

attention. 1 He regarded all rocks as referable to two layers

or magmas co-existing in the earth's crust the One beneath

the other, according to their specific gravities. The
upper or outer layer, which he termed the acid or. siliceous

magma, contains an excess of silica, and has a mean density

of 2 'Co. The lower or inner layer, which he called the

basic magma, has from six to eight times more of the earthy

bases and iro» oxides, with a mean density of 2'96. To
the former he assigned the early plutonic rocks, granite,

fekite, &.C., with the more recent trachytes; to the latter

he relegated all the heavy lavas, basalts, diorites, <tc.

The ratio of silica is 7 in the acid magma to 5 in the

basic. Though the proportion of this acid or of the

earthy and metallic bases cannot be regarded as any cer-

tain evidence of the geological date of rocks, nor of their

probable depth of origin, it is nevertheless a fact that (with

many important exceptions) the eruptive rocks of the older

geological periods are very generally super-silicated and of

lower specifit gravity, while those of later time are very

frequently poor in silica but rich in the earthy bases and in

iron and manganese, with a consequent higher specific

gravity. The latter, according to Durocher, have been forced

up from- a lower zone through the lighter siliceous crust

3. The Interior or Nucleus.—Though we cannot hope ever

to have direct acquaintance with more than the mere out-

side skin of our planet, we may be led to infer the irregular

distribution of materials within the crust from the present

distribution of land and water, and the observed differences

in the amount of deflexion of the plumb-line near the sea

and near mountain-chains. The fact that the southern

iiemisphere is almost wholly covered with water appears

explicable only on the assumption of an excess of density in

the mass of that portion of the planet. The existence cf

such a vast sheet of water as that of the Pacific Ocean is to

be" accounted for, says Archdeacon Pratt, by the presence of

"some excess of matter in the solid parts of the earth

between the Pacific Ocean and the earth's centre, which
retains the water in its place, otherwise the ocean would
flow away lu the other parts of the carth."^ The same
writer points out that a deflexion of the plumb-line towards

the sea, which has in a number of cases been observed,

indicates thac "the density of the crust beneath the moun-
tains must be less than that below the plains, and still less

than that below the ocean-bed."^ Apart therefore from the

depressions of the earth's surface in which the oceans lie,

we must regard the internal density, whether of crust or

nucleus, to be somewhat irregularly arranged,—there being

an excess of heavy materials in the water hemisphere and
beneath the ocean-beds as compared with the continental

masses.

Iq our ignorance regarding the chemical' constitution of

the nucleus of our planet, an argument has sometimes been

I Translated by Haughton in liis Manual of Geology^ 1S6G, p. 16.
= Figure of tht Earthy 4th edit., p. 236.
' Op. cit., p. 200. S^e also Herschel, Phys. Geog.; and 0. Fisher,

Cambridge PhiL, Trans., xii., part ii.

oased upon the known fact that the specific gravity cf that

nucleus is about double that of the crust. This has been
held by some writers to prove that the interior must con-

sist of much heavier material, and is therefore probably

metallic. But in so reasoning they forget that the effect

of pressure ought to make the density of the nucleus much
higher, even if the interior consisted of matter no heavier

than the crust. In fact, we might argue for the probable

comparative lightness of the substance composing the

nucleus. That the total density of the planet does not

greatly exceed its observed amount seems only explicable

on the supposition that some antagonistic force counteracts

the effects of pressure. The only force we can suppose

capable of so acting is heat. But how and to what extent

this counterbalancing takes place is still unknown.
If we regard the question from another point of view,

however, the idea of a metallic nucleus seems not improbable.

When the materials of the globe existed in a fluid condition,

as they are usually supposed to have done, they would

doubtless arrange themselves in accordance with their

relative specific gravities. The denser elements would sink

towards the centre, the lighter would remain outside. That
this distribution has certainly taken place to some extent

is evident from the structure of the envelopes and crust

It is what might be expected if the constitution of the globe

resembles on a small scale the larger planetary system of

which it forms a part The existence of a metallic interior

has always been inferred from the metalliferous veins which

traverse the crust, and which are commonly supposed to have

been filled from below.

Admitting the possibility or even probability of a

metallic nucleus, in spite of the comparatively low density

of the globe as a whole, we might speculate further as to

the arrangement of the denser internal materials. The late

Mr David Forbes suggested that the planet might be sup-

posed tck consist of three layers of uniform densities,

enclosed one within the other, the density increasing

towards the centre in arithmetical progression. Allowing

2 5 as the specific gravity of the crust or outer layer, he
assigned 12 or thereabouts as that of the middle layer,

and supposed that the inner nucleus might possess one

averaging 20'0.* Materials do not yet exist for any
satisfactory conclusions on his subject.

In the evidence obtainable as' to the former history of

the earth, no fact is of more importance than the existence

of a high temperature beneath the crust, which has now
been placed beyond all doubt This feature of the planet's

organization is made clear by the following proofs :

—

(1.) Volca7ioes.-'--ln many regions of the earth's surface

openings exist from which steam and hot vapours, ashes and
streams of molten rock are from time to time emitted. The
abundance of these openings seems inexplicable by any

mere local causes, but must be regarded as indicative of a

very high internal temperature. If to the stOl active vents

of eruption we add those which have formerly been the

channels of communication between the interior and the

surface, there are probably few large regions of the globe

where proofs of volcanic action cannot be found. Every-

where we meet with masses of molten rock which have

risen from below as if from some general reservoir.

(2.) Hoi Springs.—Where volcanic eruptions have ceased,

evidence of a high internal temperature is still often to be

found in springs of hot water which continue for centuries

to maintain their heat. Thermal springs, however, are not

confined to volcanic districts. They sometimes rise even in

regions many hundreds of miles distant from any active

volcanic vent. The hot springs of Bath (temp.- 120°

Fahr.) and Buxton (temp. 82° Fahr.) in England are

* Popular Science Review, April 1569.
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fully 900 miles from the Icelandic volcanoes on tde one

side, and 1100 miles from those of Italy.and Sicily on the

other.

(3.) Boi-ings, Wells, and Mines.—The influenx;e of the

seasonal changes of temperature extends downward from

the surface to a depth which varies according to latitude,

to the thermal conductivity of the soils and rocks, and per-

haps to other causes. The cold of winter and thp heat of

summer may be regarded as following each other iu suc-

cessive waves downward, until they disappear along a limit

at which the temperature remains constant. This zone of

invariable temperature is commonly believed to lie some-

where between 60 and 80 feet down in temperate regions.

At Yakutsk in eastern Siberia (lat. 62° N.), however, the

soil is permanently frozen to a depth of about 700 feet.^

In Java, on the other hand, a constant temperature is-said

to be met with at a depth of only 2 or 3 feet.-

It is a remarkable fact, now verified by observation all

over the world, that below the limit of the influence of

ordinary seasonal changes the temperature, so far as we
yet know, is 'nowhere found to diminish downwards. It

always rises ; and its rate of increment never falls much below
the averaga The only exceptional cases occur under cir-

cumstances not difficult of explanation. On the one hand,

the neighbourhood of hot-springs, of large masses of lava, or

of other manifestations of volcanic activity, may raise the

subterranean temperature much above its normal condition
;

and this augmentation may not disappear for many thousand
years after the volcanic actipity has wholly ceased, since the

coolingdowu of a subterranean mass of lava would necessarily

be a very slow process. On the other hand, the spread of a
thick mass of snow and ice over any considerable area of

the earth's surface, and its continuance there for several

thousand years, would so depress the subterranean iso-

thermals that for many centuries afterwards there might
be a fall of temperature for a certain distance downwards.
At the present day, in at least the more northerly parts of

the northern hemisphere, there are such evidences of a
former more rigorous climate, as in the well sinking at

Yakutsk already referred to.^ Sir 'William Thomson^ has
calculated that any considerable area of the earth's surface
covered for several thousand years by snow or ice, and
retaining, after the disappearance of that frozen covering,
an average surface temperature of 13° C, "would during
900 years show a decreasing temperature for some depth
down from the surface, and 3600 years after the clearing
away of the ice would still show residual eflFect of the
ancient cold, in a half rate of augmentation of temperature
downwards in the upper strata, gradually increasing to the
whole normal .rate, which would be sensibly reached at a
depth of 600 metres." But beneath the limit to which the
influence of the changes of the seasons extends, observations
in most parts of the globe show that the temperature
invariably rises as we penetrate towards the interior of the
earth. According to present knowledge the average rate of
increase amounts to 1° Fahr. for every 50 or 60 feet of
descent, and this rise is found whether the boring be made
at the sea-level or on elevated ground. The subjoined table
gives the results of temperature observations at widely
separated localties* :—

• Helmersen, Bnt. Assoc. Report, 1871.
' Junghuhn's Java, ii. p. 771.
' Professor Prestwich (Inaugural Lecture, 1875, p. 45) has suggested

that to tlie more npid refrigeiation of the earth's surface during this
cold penod, and to the consequent depression of the subterraneous
isothermal lines, the alleged present comparative quietude of the
volcanic forces is to be attributed, the internal heat not having yet
recovered its dominion in the outer crust.

* Brit. Assoc. Reports, 1876, Sections, p. 3.
' See •' ReporU of Committee on Underground Temperature." Bril

Aaoc. Rep. from 1868 to 1877.

Doklnfleld, near Manchester (S040 ft., coal measures) 1' Fahr. for evei7 S3-2

Rose Bridpe, Wican (2445 ft., coal n-.easures)

'

„ ,.
54-?

South Balpray, Glasgow (525 ft., coal measures) „ 41

KentlshTown, London (1100 ft, London clay, chalk, gault, &ci „ „ 54<
La Chapellc, Paris (660 metres, chalk, &c.) , „ 84
Grenelle Well, Paris (1795-6 ft., do) „ 56'.>

StAndr^, do. (263 meties, do.) .•.. , „ S6-4

Neu Salzwerk borinc Westphalia (2281 ft.) .,
64-6«

Mendoi-ff bore, near Luxembourg (2394 ft.) ,. ., 67-0

Bore near Geneva : ^-. .. .
65

Mont Cents tunnel (52S0 ft. below summit of Mount Frejus,

metamorphic rocks) „ „ (?) 81

Yakutsk, Siberia, (G5G ft., limestone, &C., and granite) ,, „ 60

(4.) Irregularities in the Downward Increment of Heat.—
While these examples prove a progressive increase of

temperature, they show also that this rate of increase is

not strictly uniform. The more detailed observations which

have been made in recent years have brought to light the

important fact that considerable variations in the rate of

increase take place even in the same bore. If, for instance,

we examine the temperatures (Jbtained at different depths

in the Kose Bridge colliery shaft cited in the foregoing list,

we find them to read as in the following columns :

—

558'.

605.
630 .

t'emperature
(Fahr.).

....78

....80

....83

....85

679.
734.

.87

Depth In

746...

761 ...

775...

783...

800...

.914

.92

815.
. 93i

At La Chapelle, in an important well made for the water-

supply of Paris, observations have been taken of the tempera-

ture at different depths, as shown in the subjoined table' :

—

Depth in
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resistance to the passage of heat, while the more dense and

crystalline offer the least resistance. The resistance of

opaque white quartz is expressed by the number 114, that

of basalt by 273, while that of caunel coal stands very much
higher at 1538, or more than thirteen times that of quartz.'-

It is evident also that, from the texture and structure of

most rocks, the conductivity must vary in different directions

through the same mass, heat being more easily conducted

along than across the "grain," the bedding, and the other

numerous JLvisionai surfaces. Experiments have been made
to determine these variations in a number of rocks. Thus,

the conductivity in a direction transverse to the divisional

planes being taken as unity, the conductivity parallel with

these planes was found in a variety of magnesian schist to

1)6 4*028. In certain slates and schistose rocks from central

France the ratio varied from 1 : 2-5G to 1 : 3'952. Hence
in such fissile rocks as slate and mica-schist heat may travel

four times more easily along the lines of cleavage or foliation

than across them.^

In reasoning upon tlie discrepancies in the rate of

increase of subterranean temperatures, we must also bear in

mind that certain kinds of rock are more liable than others

to be charged with water, and that, in almost every boring

or shaft, one or more horizons of such water-bearing rocks

are met with. The effect of this interstitial water is to

diminish thermal resistance. Dry red brick has its resist-

ance lowered from 680 to 405 by being thoroughly soaked

in water, its conductivity being thus increased 68 per cent.

A piece of sandstone has its conductivity heightened to the

extent of 8 per cent, by being wetted.*

Mr Mallet has contended that the variations in the

amount of increase in subterranean temperature are too

great to permit us to believe them tp. be due merely to

differences in the transmi.ssion of the general internal heat,

and that they point to local accessions of heat arising from

transformation of the mechanical work of compression,

which is due to the constant cooling and contraction of the

globe.* But it may be replied that these variations are not

greater than, from the known divergences in the conduc-

tivities of rocks, they might fairly be expected to be.

(5.) Probable Condition of the Earth's Interior.—Various

theories (mostly fanciful) have been propounded on this

subject. There are only three which merit serious con-

sideration. (1.) One of these supposes the planet to consist

of a solid crust and a molten interior. (2.) The second

holds that, with the exception of local vesicular spaces, the

globe is solid and rigid to the centre. (3.) The third con-

tends that, while the mass of the globe is solid, there lies

a liquid substratum beneath the crust.

1. The arguments in favour of internal liquidity may be

summed up as follows, (a.) The ascertained rise of tem-

perature inwards from the surface is such that, at a very

moderate depth, the ordinary melting point of even the most

refractory substances would be reached. At 20 miles the

temperature, if it increases progressively, as it does in the

depths accessible to observation, must be about 1760° Fahr.;

at 50 miles it must be 4600°, or far higher than the fusing-

ooint even of so stubborn a metal as platinum, which melts

at 3080' Fahr. (6.) All over the world volcanoes exist

from which steam and torrents of molten lava arc from

time to time erupted. Abundant as are the active volcanic

vents, they form but a small proportion of the whole which

have been in operation since early geological time. It has

been inferred therefore that these numerous funnels -of

* Herschel and Lebour, Brit. Assoc. Sep., 1875, p 59.

" Jannettaz, Bull. Soc. Geol. de France (April -June, 1874), torn, ii

p 264 ,
" Report of Committee on Thermal ConductiTities of Rock,"

Brit. Assoc. Rep., 1875, p. 61.
* Herschel and Lebour, Brit. Assoc. Rep., 1875, p. 68.

* " Volcanic FInerjQr," Phil. Trans , 1875.

communication with the heated interior could not have
existed and poured forth such a vast amount of molten rock,
unless they drew their supplies from an immense internal
molten nucleus, (c.) When the products of volcanic action
from different and widely-separated regions are compared
and analysed, they are found to exhibit a remarkable uni-

formity of character. Lavas from Vesuvius, from Hecla,
from the Andes, from Japan, and from New Zealand
present such an agreement in essential particulars as, it is

contended, can only be accounted for on the supposition
that they have all emanated from one vast common source.^

\d.) The abundant earthquake shocks which affect large

areas of the globe are maintained to be inexplicable unless

on the supposition of the existence of a thin and somewhat
flexible crust. These arguments, it will be observed, are

only of the nature of inferences drawn from observations of

the present constitution o, the globe. They are based on

geological data, and have been frequently urged by
geologists as supporting the only view of the nature of the

earth's interior compatible with geological evidence.

2. The arguments against the internal fluidity of the earth

are based on physical and astronomical considerations of the

greatest importance. They may be arranged as foUgws :

—

(a.) Argument from precession and nutation.—The pro-

blem of the internal condition of the globe was attacked

as far back as the year 1839 by the late Mr Hopkins of

Cambridge, who endeavoured to calculate how far the

planetary motions of precession and nutation would be

influenced by the solidity or liquidity of the earth's interior.

He found that the precessional and nutational movements

could not possibly be as they are if the planet consisted of

a central ocean of molten rock surrounded with a crust ot

20 or 30 miles in thickness, that the least possible thick-

ness of crust consistent with the existing movements was

from 800 to 1000 miles, and that the whole might even be

solid to the centre, with the exception of comparatively

small vesicular spaces filled with melted rock,®

M. Delaunay, in a paper on The Hypothesis of the

Interior Fluidity of the Glohe^ threw doubt on Hopkins's

views, and suggested that, if the iuterior were a mass cf

aufGcienl viscosity, it might behave as if it were a solid, and

thus the phenomenon of precession and nutation might not

be affected. Sir William Thomson, who had already arrived

at the conclusion that the interior of the globe must be

solid, and acquiesced generally in Hopkins's conclusions,

pointed out that M. Delaunay had not worked out the

problem mathematically, otherwise he could not have failed

to see that the hypothesis of a viscous and quasi-rigid

interior " breaks down when tested by a simple calculation

of the amount of tangential force required to give to any

globular portion of the interior mass the precessional anJ

nutational motions which, with other physical astronomers,

he attributes to the earth as a whole.''^ iSir William, in

making this calculation, holds that it demonstrates the

earth's crust down to depths of hundreds ot kilometres to

be capable of resisting such a tangential stress (amounting

to nearly Jjjth of a gramme weight per square centimetre)

as would with great rapidity draw out of shape any plastic

substance which could properly be termed a viscous fluid.

" An angular distortion of 8" is produced in a cube of glass

by a distorting stress of about ten grammes weight per

square centimetre. We may therefore safely conclude that

the rigidity of the earth's interior substance could not be

less than a millionth of the rigidity of glass without very

sensibly augmentii<g the lunar nineteen-yearly nutation."^

« See D. Forbes, "On the Nature of the Interior of the Earth."

Popular Science Bemew, April 1869.
« Phil. TrOTis.. 1839; Research^ in Physical Geology,\&^i-Wi2i

Brit. Assoc. Rep., 1847. ' Vomptes Rendus, July 13, 1868.

» iVature. February 1, 1872. ' Loc. cit.. p. 258.
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In Hopkins's hypothesis he assumed the crust to be

infinitely rigid and uuyielding, which is not true of any

material substance. Sir William Thomson has recently

returned to the problem, in the light of his own researches

in vortex-motion. He now finds that, while the argu-

ment against a thin crust and vast lii^uid interior is

still invincible, the phenomoaa of precession and nutation

do not decisively settle the question of internal fluidity,

though ihe sukr semi-annual and lunar fortnightly

nutations absolutely disprove the existence of a thin rigid

shell full of hquid. If the inner surface of the crust or

shell were rigorously spherical, the interior mass of supposed

liquid could experience no precessional or nutatioual influ-

ence, except in ao far as, if heterogeneous in composition,

it might suffer from external attraction due to non-sphericity

of its surfaces of equal density. But " a very slight devia-

tion of the inner surface of the shell from perfect sphericity

would suffice, in virtue of the quasi-rigidity due to vortex-

motion, to hold back the shell from taking sensibly more

precession than it would give to the liquid, and to cause the

liquid (homogeneous or heterogeneous) and the shell to have

sensibly the same processional motion a8 if the whole con-

stituted one rigid body."^

The assumption of a comparatively thin crust requires

that the crust shall have such perfect rigidity as is possessed

by no known substance. The tide-producing force of the

moon and sun exerts such a strain upon the substance of

the globe that it seems in the highest degree improbable

that the planet could maintain its shape as it does unless

the supposed crust were at least 2000 or 2500 miles in

thickness.- That the solid mass of the earth must yield to

this strain is certain, though the amount of deformation is

so slight as to have hitherto escaped all attempts to defect

it. Had the rigidity been even that of glass or of steel, the

deformation would probably have been by this time detected,

and the actual phenomena of precession and nutation, as

well as of the tides, would then have been very sensibly

diminished.^ The conclusion is thus reached that the mass

of the earth " is on the whole more rigid certainly than a

continuous solid globe of glass of the oame diameter."^

(6.) Argument from the tides.—The phen6mena of tho

oceanic tides are only explicable on the theory that the earth

is t=ither solid to the centre, or possesses so thick a crust

{2500 miles or more) as to give to the planet practical

solidity. Sir William Thomson remarks that, " were the

crust of continuous steel, and 500 kilometres thick, it would

yield very nearly as much as if it were india-rubber to the

deforming influences of centrifugal force, and of Che sun's

and moon's attractions." It would yield, indeed, so freely

to these attractions " that it would simply carry the waters

of the ocean up and down with it, and there would be no

sensible tidal rise and fall of water relatively to land."^^ Mr
George H. Darwin has recently investigated mathematically

the bodily tides of viscous and semi-elastic spheroids, and

the character of the ocean tides on a yielding nucleus.'' His

results tend to increase the force of Sir William, Thomson's

argument, since they show that " no very considerable

portion of the interior of the earth can even distantly

approach the fluid condition," the effective rigidity of the

whole globe being very great.

(c.) Argument from relative densities of melted and solid

rock.—The two preceding arguments must be considered

decisive against the hypothesis of a thin shell or crust

covering a nucleus of molten matter. It has been further

urged, however, as an objection to this hypothesis, thai cold

' Sir W. Thomson, Brit Assoc. Rep., 1876, Sections, p. 5.

' Thomson, Proc. Roy. Soc, April, 1862. ' 'fhorason, toe. cit.

Thomson, Trans. Roy. Soc. Edin., xxiii. 157.
» Thomson, Dril. Assoc. Rej>., 1876, Sections, p. 7.
» Proc. Roy. Soc, No. 188, 1878.

solid rock is necessarily more dense than hot melted rock,

and that even if a thin crust were formed over the centra!

molten globe it would immediately break up and the frag-

ments would sink towards the centre.' Undoubtedly this

would happen were the material of the earth's mass of the

same density throughout But, as has been already pointed

out, the specific gravity of the interior is at least twice as

much as that of the visible parts of the crust. If this

difference be due, not merely to the effect of pressure, but

to the presence in the interior of intensely heated metallic

substances, we cannot suppose that solidified portions of

such rocks as granite and the various lavas could ever have

sunk into the centre of the earth, so as to builJ up there the

honey-combed cavernous mass which might have served as

a nucleus in the ultimate solidification of the whole planet.

From the considerations above advanced we have seen that

the earth's central mass may be plausibly conjectured to be

metallic Into this dense central mass the comparativelv

light crust could not sink, though its earliest formed

portions would no di'ubt descend until they reached a

stratum with specific gravity agreeing with their own, or

until they were again melted.*

3. The ingsnious suggestion of Mr Fisher, already cited

{ante, p. 217), in favour of the existence of a possible fluid

or viscous substratum between the flexible outer shell and

an inner rigid nucleus, is made with the view of reconciling

the requirements of physics with those facts in geology which

eeem to demand the existence of a mobile mass of intensely

hot matter at no great depth beneath the surface. Whether

it does so must be left for physicists to decide. But, on geo-

logical grounds, it niay be questioned whether such a fluid

substratum is needed. Wo must bear in mind that the land

of the globe, regarding the geological structure of which

alone we know anything, covers but a small part of the

whole surface of the planet ; that th( existing continents

seem from earliest times to have specially suffered from the

reaction between the heated interior and the (k)oled exterior,

forming, as it were, lines of relief from the strain of com-

pression ; and that along such lines, if the substanceof the

interior be everywhere jugt about the melting point, relief

from pressure by corrugation would cause liquefaction of

the matter so relieved, and its ascent towards the surface

;

so that evidences of volcanic action on the terrestrial ridges

might be expected to occur, and to be referable to all ages.

Mr Fisher assumes the contraction of rock in cooling to

be '000007 linear for one degree Fahr.; and he argues

that, as this amount would not account for the observed

contraction in the crust, we must have recourse to some
additional explanation, such as the escape of steam and
vapours from volcanic orifices. The validity of the asser-

tion that the amount of horizontal compression of the

superficial strata is greater than the cooling of a solid

earth can account for may be questioned. The violently

contorted rocks indicative of great horizontal compression

occur chiefly along the crests of the great terrestrial ridges

where the maximum effects of corrugation were to be looked

for. To iiie argument from climate it may be replied on

the other hand, with great plausibility, that secular change?

may be accounted for by the efl'ect of the variations in the

eccentricity of the earth's orbit combined with the pre-

cession of the equinoxes, as already described.

(6.) Age of the Earth and Measm-cs of Geological Time.—
The age of our planet is a problem which may be attacked

either from the geological or physical side.

1 . The geological argument rests chiefly upon the observed

rates at which geological changes are being effected at the

' This objection has been repeatedly urged by Sir William Thomson
See Trans. Roy. Soc. Edin., xxiii. 157 ; and Brit. Assoc. Rep., 1870,
Sections, p. 7.

8 See D. Fo<b"i, <7«>i. Mag., vol. W. p. 435.
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present time, and u open to the obvious preliminary objection

tliat it assumes the existing rate of change as the measure of

past revolutions,—an assumptionwhich may be entirely erro-

neous, for the present may be a peri6d when all geological

events march forward more slowly than they used to do.

The argument proceeds on data partly of a physical and
partly of au organic kind, (a) The physical evidence is

derived from such facts as the observed rates at which the

surface of a country is being lowered by rain and streams,

and new sedimentary deposits are formed. These facts

will be more particularly dwelt upon in later portions of this

article. If we assume that the land has been worn away, and
that stratified deposits have been laid down nearly at the

same rate as at present, then we must admit that the stratified

portion of the crust of the earth must represent a very vast

period of time. Dr Croll puts tliis period at not less, but

possibly much more, thau 60 million years. (6) On the other

hand, human experience, so far as it goes, warrants the belief

that changes in the organic world proceed with extreme slow-

ness. Yet in the stratified rocks of the earth's crust we
have abundant proof that the whole fauna and flora of the

earth's surface have passed through numerous cycles of re-

volution,—species, genera, families, appearing and disappear-

ing many times in succession. On any supposition it must
be admitted that these vicissitudes in the organic world can

only have been effected with the lapse of vast periods of

time, though no reliable standard seems to be available

whereby these periods are to be measured. The argument

from geological evidence is strongly in favour of an interval

of probably not much less than 100 million years since

the earliest form of life appeared upon the earth, and the

oldest stratified rocks began to be laid down.

2. The argument from physics as to the age of cur planet

IS based by Sir William Thomson upon three kinds of evi-

dence:—(1) the internal heat and rate of cooling of the

earth
; (2) the tidal retardation of the earth's rotation

;

and (3) the ori[;in and age of the sun's heat.

(1.) Sir Ty'lUiam Thomson, applying Fourier's theory of

thermal conductivity, pointed out some years ago (1862)

that in the known rr.te of increase of temperature down-

ward and beneath the surface, and the rate of loss of heat

from tho earth, we have a limit to the antiquity of the

planet. He showed, from the data available at the time,

tiiat the superficial consolidation of the globe could not have

occurred less than 20 million years ago, or the underground

heat would have been greater than it is ; nor more than 400

million years ago, otherwise the underground temperature

would have shown no sensible increase downwards. He
admitted that very wide limits were necessary. In more

recently discussing the subject,he inclines rather towards the

•lower than the higher antiquity, but concludes that the limit,

from a consideration of all the evidence, must be placed

within some such period of past time as 100 millions of years.^

(2.) The argument from tidal retardation proceeds on

the admitted fact that, owing to the friction of the tide-

wave, the rotation of the e^rth is retarded, and is therefore

much slower now than it must have been at one time. Sir

WiUjam Thomson contends that had the globe become solid

some ten thousand million years ago, or indeed any high

antiquity beyond 100 million years, the centrifugal force

due to the more rapid rotation must have given the planet

a very much greater polar flattening than it actually pos-

sesses. He admits, however, that, though 1 00 million years

ago that force must have' been about 3 per cent, greater

than cow, yet "nothing we know regarding the figure of the

earth and the disposition of land and v.ater would justify

us in saying that a body consolidated when there was more

' Tratu. Say. Soc. Edin., xxiii. 157 ; Trans. Oeol. Soc. Glasgow,

iii. 25.
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centrifugal force by 3 per cent, than now might not now
be in all respects like the earth, so far as we know it at

present,''- Professor Tait, in repeating this argument, con-
cludes that, taken in connexion with the previous one, " it

probably reduces the possible period which can be allowed
to geologists to something less than ten millions of years. "^

He does not state, however, on what grounds he so reduces
the available period, nor does he notice the objection urged
by Dr Croll that, granting the gradual submergence of the
polar lands owing to ths slackened speed of rotation, tlie

subaerial denudation of the rising equatorial land might
well keep pace with the effects of the oceanic subsidence, so
that we cannot infer from the present form of the earth

what may have been its precise amount of polar compression
at the time of solidification.*

(3.) The third argument, based upon the age of the sun's

heat, is confessedly less reliable than the two previous ones.

It proceeds upon calculations as to the amount of heat

which would be available by the falling together of masses
from space, which gave rise by their impact to our sun.

The vagueness of the da'ta on which this argument rests

may be inferred from the fact that in one passage Professor

Tait places the limit of time during which the sun has been
illuminating the earth as, " on the very highest computation,

not more than about 15 or 20 millions of years," while, in

another sentence of the same volume, lie admits that, " by
calculations in which there is no possibility of large error,

this hypothesis [of the origin of the sun's heat by the fall-

ing together of masses of matter] is thoroughly competent

to explain 100 millions of years solar radiation at the pre-

sent rate, perhaps more."^ One liundred millions of years is

probably amply sufincient for all the requirements of geology.

III. Composition of the Earth's Crust.

MINERALS AND KOCKS.

The visible and accessible portion of the earth is formed
of minerals and rocks. A mineral may be classified as an
inorganic body distinguished by a more or less definite

chemical composition, and usually a characteristic geo-

metrical form. A rock is an aggregate mass, sometimes of

one, more commonly of two or more minerals. Upwards
of 800 species of minerals and a vast number of varieties

have been described. A very large proportion of these

occur but rarely, and, though interesting and important to

the mineralogist, do not demand the special attention of

the geologist. While almost every mineral may be made
to yield data of more or loss geological significance, only

those which enter into the composition of rock masses, or

which are of frequent occurrence as accessories there,

require to be familiarly known by the student of geology.

1. Rook-Fonning Minerals.

The following are the more important minerals which

enter into the composition of rocks :

—

Quartz (Si02) occurs either crystallized as rock-crystal, or non-

crystalline as calcedony. In the former condition it is an essential

constituent of granite, felsite, and many other igneous rocks, as

well as of sandstone and numerous aqueous rocks. The non-crj's-

tallLzed or colloid quartz is chiefly met with in cavities and fissures

of rock where it has been slowly deposited from aqueous solution.

Numerous varieties of calcedony occur, as agate, camelianj jasper,

flint, chert, Lydian-stone, &c.

Felspars (silicates of alumina, with potash, soda, or lime) consti-

tute the most abundant group of rock-fonning minerals. For the

purposes of the petrographcr they are conveniently divided into

two series—(1) the Jlonoclinic or Orthoclase felspars (with cleavage

angles of 90°), containing from 4 to 16 per cent, of potash and

' Trans. Oeol. Soc. Glasgmo, iii. 16.

' Rece7it Advance.i in Physical Science, p. 174.
* Quart. Jour. Sciaice, July 1877.
» Oj). cil., pp. 153, 175.
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usually more or less soda, »oinetime9 as ^mncb as 10 per ceut., and

(2) the Triclinic or Plagioclase felspars (with oblique cleavage angles,

or less than 90°), including a soda group with 8 to 12 per cent, of

soda, and a lime group w-ith 6 to 20 per cent, of lime. The felspars

form a large part of most igneous roclis. By theii- decay they form

clay, and in that condition enter largely into the composition of the

argillaceous stratified rocks, such as shale, mudstone, slate, &c.

Hornblende is a meta-silicate of magnesium, with lime, iron, or

manganese, and frequently alumina. The white non-aluminous

varieties (tremolite, actinolite, anthophyllite, asbestos) chiefly occur

as constituents of such metamoi-phic rocks as crystalline limestone,

gneiss, &c. The black or dark green aluminous varieties enter as

essential constituents into the composition of many rocks, as diorite

and hornblende slate.

Atcgile (resembling hornblende in composition) is divisible into

two groups. The pale non-aluminous varieties (diopside, aahlite,

coccolite, &c. ) occur under conditions like those of the pale horn-

blendes. The dark aluminous or common augite is abundant as an

ingredient of some igneous rocks, as basalt. Allied to augito-aro

diaUage (important as a constituent of diallage-rock or gabbro),

hypersthene, and bronzite. Uralite is the name of a mineral of fre

quent occurrence among Palreozoic rocks, having the external form

of augite »nd the cleavage of hornblende.

Olivine (an ortho-silicate of magnesium, with part of the mag-
nesium replaced by iron or manganese) is a conspicuous ingredient

among the basalt rocks. It appears also to have been the original

magnesian constituent of many rocks now altered into serpentine.

Ncphclinc (a silicate of alumina and soda with a little potash)

takes the place of felspar in some lavas. It likewise occurs among
the ejected blocks of aomma, and, in the form of elasolite, among the

ancient crystalline rocks of Norway.
Lcucite (KjAljSijOis) is a characteristic ingredient of many

Tertiary and recent lavas. It has not been met with among any of

the Palsozoic or Secondary igneous rocks, nor ever in association

with quartz.

Eailyne and Nosean are two minerals allied to garnet, found in

some Tertiary lavas.

Mica:—Under this general term are included several species of

minerals distinguished by their basal cleavage into thin laminse

and by their splendent or silvery lustre. The non-magnesian micas

include muscovite or potash-mica, the most abundant of all, and
lepidolite or lithia-mica ; of the magnesian micas the most important

is biotite. Muscovite enters into the composition of granite, gneiss,

mic&-8chi;ji, micaceous sandstone, and many other rocks. Biotite is

likewise abundantly distributed among the older crystalline "-ocka.

Lepidomelane is a black mica often found in fine-grained granites.

Other species are raargarodite—an abundant constituent of many
unctuous schists formerly called talc-schists, and haughtonite

—

whicli, according to Heddle, is the common nuca of the granites in

the Scottish Ilighlands.

Garnet (an aluminous ortho-silicate with lime, ma^esia, iron, or

manganese) occurs in rhombic dodecahedrons or allied forms, and
also massive in many metamorphic rocks, as mica-sehist, eclogite, &c.

Efidotc (a variable silicate of lime, alumina, iron, or manganese)
occurs in yellow or greenish translucent crystals or crj-stalline

masses in many of the older crystalline rocks, though seldom as an

abundant constituent. It is probably always an alteration-product.

Tourmaline, in its common black variety, schorl, forms with

quartz the rock known as schorl-rock, and occurs in some granites,

gneisses, schists, and other crystalline rocks.

Zircon (silicate of zirconium) is found as a constituent of zircon-

syenite, and more sparingly in other crystalline rocks.

The hydrous silicates have resulted from the alteration of the

anhydrous forms. As constituents of rocks they may be gi-ouped

into two series:—(l)the aluminous, including the zeolites, and (2)

the magnesian, embracing talc, chlorite, serpentine, and their allies.

Zeolites form a numerous genus of minerals distinguished usually

by their boiling up before the blowpipe, owing to the escape of their

water of crystallization, by their frequent pearly lustre, inferior

hardness, and their occurrence in cavities and veins where they

6ave been deposited from solution. They are found as abundant

secondary products in many amygdaloids, also in altered limestones

and other metamoi^pliic rocks.

Serpentine (SiO„,44 14 ; MgO,42-97; HjO,12-89) isaduU impure,

usually green, granular to compact, more rarely foliated, mineral,

with a hardness of 3 to 4 or even sometimes 5. Like the other

hydrous magnesian silicates it has a soapy or greasy feel. It occurs

abundantly in many altered rocks as a pseudomorph after some of

the anhydrous magnesian silicates, also as a massive rock forming

huge beds often associated with metamorphosed limestones.

Chlorite is a general tei-m including several minerals which agree

in possessing a greenish colour, soapy feci, hardness of only 2 to 2 '5,

and specific gravity of 2'66 to 2"85. It occurs in chlorite slate and
in many rocks as an alteration-product.

Talc (SiOj,59 to 63 ; MgO,30 to 33 ; HjO, from a trace up to 7 per

cent.) occurs in hexagonal plates or scales, cleaving readily into

flcxiblo non-elastic lamina;, but most commonly granular and

massive, white to pale leek or apple-green, with marked pearly

lustre on cleavage-planes. It is met with in talc-slate, also fre-

quently in crystalline rocks as a result of the altf ratior o' ''orn-

blende, augite, or other anhydrous magnesian silici te.

BclessUe and Saponile are soft green hydrous magnesian silicates

found as products of alteration in asalt-rocks.

Carbon occurs chiefly as beds in the form of coal, lignite, peat,

&c. Graphite, however, is often met with in black or steel-grey

splendent scales and granular masses in metamorphosed rocks.

Anthracite also takes sometimes the form of black glancing grains

or of a diffused fine black dust through certain palseozoic formations.

Carbonates play an important part both as individual minerals

and as rock-masses. The three most important are calcite, dolo-

mite, and siderite.

Calcite (carbonate of lime) is one of the most abundant minerals.

It occurs crystallized as a secondary product in most rocks which
have undergone decomposition, especially where they contain sili-

cates into the composition of which lime enters. It is also found

massive a? limestone, forming beds having sometimes an aggregate

thickness of many hundred feet and an extent of thousands of

square miles.

Dolomite (carbonate of lime and magnesia) is likewise both a

product of alteration anrl an original formation. In the former

condition it is met with crystallized as bitter-spar in many meta-

morphic rocks as well as in veins and cavities of unaltered forma-

tions. It occurs also as an amorphous granular substance, some-
times replacing calcite, and sometimes in vast beds or masses of

original deposit.

Siderite, Chalylile, or Spathic Iron (carbonate of iron) occurs both
crystallized and massive. In the crystallized form it is compara-
tively unimportant as a constituent of rocks, being then found
chiefly in veins and cavities where other alteration-products have
been deposited. But in its massive condition it is found mixed
with clay and other impurities, and forming beds and nodules which
are among the niost important ores of iron.

Sulphur, though seldom occurring in large masses, is widely
diffused as an access-iry ingredient of rocks. It occurs crystallized

or finely granular in mineral veins, in uodules of limestone, and
other concretions, and in beds of limestone and marl. It also takes

the form of a crust in the sublimations of volcanic vents. Its fre-

quent association in Tertiary strata with the remains of lacustrine

sheils, insects, and plants shows that it has in these cases been
formed at ordinary temperatures from aqueous solutions.

Sulphides, combinations of sulphur with the metals, iron,

copper, lead, zinc, and a few others, have a wide distribution among
rocks. Where aggregntcd into masses they form mineral veins. It

is the iron sulphides which deserve chiefly the attention of the
petrographer. They occur in two varieties

—

pyrite, crystallizing in
isometric forms, and mareasite, in rhombic forms. The former has
a remarkably extensive diffusion tbroughout rocks of all ages,

usually as minute crystals and thin streaks, but often in concretions
and more massive veins, Mareasite also is abundantly distributed

though less so than pyrite. From its greater liability to oxidation
the strata through w:hich it is dift'used are apt to yield rapidly to
the action of the weather, sulphuric acid and different alum com-
pounds being produced.

Stdphates.—The most generally occurring sulphates in rocks are
gypsum and barytes. Gypsum (hydrous sulphate of lime) in
minute monoclinic prisms and macles may be obtained by the
evaporation of sea-water, and in larger crystals of the same form it

is found in many stratified formations. It likewise occurs as a
secondary product in laminar or fibrous veins through rocks of

igneous origin. Beds of gypsum, resulting from aqueous deposition,
frequently appear interstratified with rock-salt and the associated
products of evaporation. The anhydrous sulphate, anhydrite, like-
wise occurs among rock-salt deposits, but has a much more limited
difi\ision than gypsum. Barytes (sulphate of baryta) almost always
occurs in veins or threads running through rocks. It is a common
vein-stone in association with metallic ores.

Halite or Rock-sail (chloride of sodium) is more widely diffused
than was formerly supposed. Microscopic research has shown its
presence in the form of cubes in the mmute cavities in the quartz
of granite and other rocks. It occurs as scattered crystals, generally
replaiied by clay or some other substance, in many stratified forma-
tions. Its chief habitat, however, is in the various saliferous
deposits where it takes the form of solid beds of salt.

Fluorile or Flvor.spar (fluoride of lime) is essentially a vein-stone,
associated mth metallic ores, especially with sulphides of lead and
zinc. It occurs also in scattered cubes through various crystalline
rocks, such as granite, gneiss, porphyrite.

Apatite (phosphate of lime, with fluorine and often chlorine) has
been shown by microscopic investigation to have a very wide dis-
tribution among crystalline rocks. It occurs in fine needles or stouter
hexagonal prisms in a large number of crystalline rocks, as granite,
quartz-trachyte, syenite, diorite, basalt, and many others. It also oc-
curs massive as beds among the more ancient geological formations,

^ron oxid«i.—These are abundantly distributed through rocks of



KOCKS.] GEOLOGY 22S
nil ages. H.'smatite (povoxide of iron) occurs crystallized in veins
through crystalline rooks, also massive and earthy in beds, and
sometimes in minute scales (rubin-glimmer) disseminated through
the minerals of many crystalline rocks. Magnetite (Fe^Oj) has an
extensive diffusion in the form of minute octohedra or grains

through crystalline rocks. In some of these rocks indeed, as in

basalt, it plays the part of a chief constituent. It also occurs in

many raetiiraoriihic rocks both scattered in detached crystals and
segregated into veins or beds. Titanoferrite or titaniferous iron is

likewise found as a plentiful ingredient in many crystalline rocks,

particularly among the older basalts and dolerites. Hydrous iron

oxide or limonite is diffused through almost all rocks. It is the
usual brown or yellow colouring substance of minerals, and may be
looked for wherever rocks containing iron have been exposed to the
weather. It occurs also rnixed with clay and other impuiities in

beds, as in the bog-iron-ore of lakes and marshes.

2. Rocks,

I. General Characters.

A rock may be defined as a mass of mineral matter,

composed of one, more usually of several, kinds of mine-

rals,—having, as a rule, no definite external form, and
liable to vary considerably in chemical composition. The
crust of the earth is built up of rocks, including under this

term, not only hard solid masses like granite and limestone,

but even all loose incoherent deposits such as mud, soil,

peat, and blown sand.

Rocks may be distinguished by external and internal

characters.

i. External Characters.

L Structure, or the manner in which the component
particles have been built up into the mineral masses called

rocks, is the fundamental character. Viewed broadly, there

are two leading types of structure among rocks—crystalline

or massive, and fragmental.

{a) Crystalline—consisting of a network of interlaced

crystals and crystalline particlss. Sometimes those crystals

are large (half an inch or more in length), as in many
granites, when the texture is called coarse or macro-

crystalline ; in other cases they are so minute as not to be
discernible with the naked 63-0, when the texture is micro-

crystalline or compact. While the crystalline structure is

particularly characteristic of rocks v^hich have crystallized

from igneous fusion, it is not altogether peculiar to them.

It may be produced by chemical deposit from aqueous

lolutions, or it may be developed in rocks previously

.granular by chemical infiltration and metamorphism.
Under the head of crystalline it is usual to include the

t,lassy or idtreovs structure. Kocka possessing this character

are natural glasses produced by igneous fusion, such as

obsidian and pitchstone. In most of these rocks, however,

the process of devitrification may be observed ; the glass has

evidently become more and more stony as it cooled, by the

appearance in it of small spherules, or hairs, or crystals,

until in some cases it has become entirely lithoid. These
stages are best studied with the miftroscope, and belong

to the internal rather than the external characters.

When larger crystals than those of the compact base are

scattered through a rock, the texture is said to heporpkt/riiic.

Many rocks, when in a melted condition, have had a cellular

texture given to them by their imprisoned steam, like the

open, cavernous texture of ill-baked bread. Several varie-

ties of this texture are distinguished,—as vesicular, when
there are comparatively few and small holes ; scoriaceous,

when the cavities occupy about as much space as the solid

part, and are of very unequal sizes and forms
;
pumiceous,

when the cells are much more numerous than the solid

portion, and when, consequently, a piece of the rock may
even float in water ; amygdaloidal, when by subsequent

infiltration the cells have been filled up with concretions of

calcite, calcedony, zeolite, &c., which, from the elongated

flattened form of the cells, are frequently almond-shaped.

Foliated rocks have their crystalline ingredients arranged
in ipore or less defined layers, which usually inosculate.
Schistose rocks are those where the foliated arrangement has
been so produced that the rock splits into rude rough laminie
or plates.

Most of the crystalline rocks have resulted from igneous
fusion. Some, like limestone, have been formed as deposits
in water. The foliated rocks are generally believed to have
acquired their peculiar character from the re-crystallization
of their ingredients along original divisional planes, such
as the lines of deposit.

(6.) Fragmental or Clastic—These are all derivative from
previously formed masses. They vary in texture from
coarse masses consisting of accumulated blocks, several feet
or even yards in length, to such fine aggregates as only
show their secondary origin by microscopic investigation.
They are said to be conglomeratic when they consist of
beds of rounded water-worn pebbles like compacted gravel;
agglomeralic, when the blocks are large, rounded, or sub-
angular, and tumultuously thrown together ; brecciated,

when the fragments are angular and not water-worn. Most
clastic rocks are ledded, that is, arranged in beds or layers.

Each bod may consist of many thin layers or laminae, which,
when they enable the rock to split up into thin leaves, give
what is called a s/ia/y or _^.5nVe structure. Many fragmental
rocks show a concretionary structure. When the concretions
are like the roe of a fish, and cf a calcareous nature, they
form the oolitic structure ; when of larger size, like peas,

they give the pisolitic structure. There is often also a
crystalline structure developed in rocks originally quite
fragmental ; many limestones, for example, made up
originally of water-worn fragments of sheUs, corals, &c.,

slowly acqtiire a crystalline character from the action of
percolating and slightly acidulous water. The action of
rain on the exposed parts of a recent coral reef produces
this change in the dead coral.

2. Colour.—This character varies so much even in tho
same rock, according to the freshness of the surface ex-
amined, that it possesses but a subordinate value as a means
of discriminating rocks. Nevertheless, when cautiously
used, it may be made to aflford valuable indications as to
the probable nature and composition of rocks. It is in this

respect always desirable to compare a freshly-broken with a
weathered piece of the rock. White indicates usually the
absence or comparatively small amount of the metallic

oxides, especially iron. It may either be the original colour

of the rock, as in chalk and calc-sinter, or may be developed
by weathering, as the white crust on flints and on many
porphyries. Blacl- seldom occurs on a weathered surface of

rock. Its existence may be due either to the presence of

carbon, when weathering vrill not chartge it much, or to

some iron-oxide (magnetite chiefly), or some silicate rich in

iron (as hornblende and augite). Many rocks (basalts and
dolerites particularly) which look quite black on a fresh

surface, become red, brown, or yellow on exposure. Yellow,

as a dull earthy colouring matter, almost always indicates

the presence of hydrated peroxide of iron. Bright, metallic,

gold-like yellow is usually that of iron-sulphide. Brown
occurs as the original colour in some carbonaceous rocks (lig-

nite), and ferruginous beds (bog-iron-ore, clay-ironstone, <fec.).

It very generally, on weathered surfaces, points to the oxida-

tion and hydration of minerals containing iron. Red, in the

vast majority of cases, is due to the presence of granular

peroxide of iron. This mineral gives dark blood-red to

pale flesh-red tints. As it is liable, however, to hydration,

these hues are often mixed with brown and yellow. Green,

as the prevailing tint of rocks, occurs among metamorphic

schists, when its presence is usually due to some of the

hydrous magnesian silicates (chlorite, talc, serpentine). It

occurs also among the igneous rocks, esnecially those of older
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geological formationa, where some of the hornblende, olivine,

or other similar . silicates have been altered. Among the

sedimentary rocks it is principally due to the proto-silicate

of iron in glauconito. Carbonate of copper colours some

rocks a bright emerald or verdigris green. The mottled

character so common among many stratified rocks is fre-

(luently traceable to unequal weathering, some portions

bein" more oxidized than others ; while some, on the other

hand, become deoxidized from the reducing action of decay-

ing organic matter. To the latter cause may be attributed

the circular green spots so often found among red strata.

3. Lustre, as an external character of rocks, does not pos-

sess the value which it has among minerals. In most rocks

the graniilar texture prevents the appearance of any distinct

lustre. Where a rockshows a completely vitreous lustre it will

usually be found to consist of a volcanic glass. A splendent

semi-metallic lustre may often be observed upon the foliation

planes of schistose rocks and upon the laminse of micaceous

sandstones. As this silvery lustre is almost invariably due

to the presence of mica, it is commonly called distinctively

micaceous. A metallic lustre is met with sometimes in

beds of anthracite ; more usually its occurrence among rocks

indicates the presence of metallic oxides or sulphides.

4. Hardness and Franijibility.—A rock which can easily

be scratched with the nail is almost always much decomposed,

though some chloritic and talcose schists are soft enough

to be thus affected. Compact rocks which can easily be

scratched with the knife, and are apparently not decomposed,

may be limestones, or other fragmeutal masses. Crystalline

rocks, as a rule, cannot be scratched v/ith the knife unless

considerable force be used. The ease with which a rock

may be broken is the measure of its frangibility. Jlost rocks

break most easily in one direction ; attention to this point

will sometimes throw light upon their internal structure.

5. Fracture is the surface produced when a rock is split

or broken, and depends for its character upon the texture

of the mass. Finely granular compact rocks are apt to

break with a splintery fracture where wedge-shaped plates

adhere by their thicker ends to, and lie parallel with, the

general surface. When the rock breaks off into concave

and convex rounded shell-like surfaces, the fracture is said

to be conchoidal, as may be seen in obsidian and other

vitreous rocks, and in exceedingly compact limestones. The
fracture may also be foliated, slaty, or shaly, according to

the structure of the rock Many black, opaque, compact
rocks are translucent on the thin edges of fracture, and
afford there, with the aid of a lens, a glimpse of their

iaternal composition.

6. Fed.—Practice enables a geologist to discriminate

some rocks by the feel of thoirjwcathered or fresh surfaces.

The hydrous magnesian silicates, a.s already mentioned,

haye a marked soapy or greasy feeling under the fingers.

Some micaceous schists, with niargarodite or an aQied
mica, likewise exhibit the same character.

7. Smell.—Many rocks when freshly broken emit dis-

tinctive odours. Those containing vo]"tile hydrocarbons
give sometimes an appreciable bituminous odour, as is the

case with some of the dolerites, which in central Scotland
have been intruded through coal-seams and carbonaceous-
shales. Limestones have often dk fetid odour; rocks full of

decomposing sulphides are apt to give a sulphurous odour

;

those which are highly siliceous yield, on being struck, an pn-
pyieumatic odour. It is very characteristic of argillaceous
rocks to emit a strong earthy smell when breathed upon.

8. Specific gravity is an important character among rocks
as among minerals. It varies from 0-6 among the hydro-
carbon compounds to 3 1 among the basalts. As already
stated, the average specific gravity of the rocks of the
earth's crust may be taken to be about 2-5, or from that
to 3 0.

9. M.ijnfiism is a distinguishing feature of many igneous

and some mctamorphic rocks. In some cases it exists in

such development as powerfully to affect the magnetic

needle, so that observations with .that instrument among
rocks of this character are deceptive. But even when much
more sparingly present, the existence of magnetic iron in^a

rock may be shown by reducing the rock to powder in an
agate mortar, washing carefully the triturated powder, and
drying the heavy residue, from which grains of magnetite

may be extracted with a magnet. This may be done with

any basalt

il. Internal Characters.

These are revealed chiefly by the microscope and chemical

analysis. By tlie former we leain what are the component
minerals of a rock, how they are built up into its mass, and
what changes they have undergone. By the latter we are

taught the chemical constitution of rocks, and are enabled

to bring into close relations rocks which have externally

no resemblance to each other, or, on the other hand, to

show that rocks externally sirrtilar are chemically very

distinct.

1. Microscopic Examination.—This method of inquiry

has made great advances during the last 20 years, especially

from the labours of German petrographers. Slices are c.ut

from the rocks to be examined, and after being polished on

one side with great care, are cemented by that side with

Canada balsam to glass, and are then ground down until

they attain the requisite transparency. In this way the

minutest features in the structure of a rock can be leisurely

studied, By the application of polarized light to these thin

slices a marvellously delicate method of petrographical

analysis is afforded.

Among the igneous rocks three leading types of micro-

scopic structure have been

established, chiefly thro"Ugli

the researches of Professor

Zirkel of Leipsic :— (1.)

Purely-crystalline.—Granite

(fig. 1) is a good example,

consisting, as it does, en-

tirely of crystals interlaced
'

with each other. (2.) Half-

•crystalline.—In this divi-

sion, which embraces most
of the eruptive masses, the
r()ik<i ronskr. of » nnn frva Fio. 1.—Microscopic Sti-ucturc of Hocks—rOLhS COnsiSC OI a non-Crys-

p„,.g,y crystalline—section of Granits
talline amorphous matrix (X is aiamcler). The wllite mineral
„Vt ^ , I ti J ts quartz; that with shading, ortho-
Wltn crystals scattered clase. some flakes of mica are shown

through it. This matrix as striated forms.

may be either (a) entirely glassy (figs. 2 and 3); (6) partly
devitrified through separation of peculiar little granules and
needles . which are not
" microlites " of the com-
ponent parts of the rock

;

.(c) an aggregation' of such
little. granules, needles, and
hairs, between which no
glass, or almost none, ap-

pears (microcrystallitic) ; or

{d) miorofelsitic, nearly re-

lated to the two previous

groups, and consisting of

an amorphous mass marked
usually with indefinite or f'".- 2.—Microscopic Stmcture of Ob.si-

i,„if „/!.„ J 1 3 ti\ dian. A volcanic class, with numerous
half^effaced granules and fila- microlltes, which ha™ been drawn out

nients. (3.) Non-crvstal- 'jat'oneral direction during the flow

,. T* 1 f 1 • 1 "' '^"^ melted rock (flulu-structure).
line.—Itocks of this class are (x is diameter.)

much less common ^than those of the other two. In their

most typical condition they consist entirely of a non-
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srystallized or atnorptous {iiicht indimdualisirten) substance,

sometimes glassy and sometimes microfelsitic.

Rocks really formed of compacted sediment become
sometimes so close-grained that their origin may not be
apparent to the naked eye.

Their truly derivative char-

acter is well brought out by
the microscope. In fig. 4,

for example, the structure of

a piece of fine greywacke is

shown. It will be observed

that the component particles

are not crystals, but broken

and more or less rounded
fragments of diiferent mine-

rals. The larger white pieces

are quartz, the darker por- Fig. .!,—.Microscopic snuciiiie of I'iich-

tioas consist of granules of t:^,,,\ tS'^^i^T^^Z
slate, felspar, and other ""s. ""<i ^ sanidiDc crystal,

substances, with a little siliceous ferruginous cement. Many
exceedingly compact and even flinty argUlaceous rocks are

ia this way shown by microscopic examination to be formed
of water-worn particles.

Kocks which have been so affected by subsequent

changes as to acquire a new
crystalline character, and to

receive the name Meta-
morphic, exhibit many char-

acteristic features of struc-

ture under the microscope.

Limestones, for example,

which have been altered into

saccharoid marble are found

to consist of crystalline grains

of calcite, showing the charac-

teristic cleavage of that mine-

ral (fig. 5). The foliated fig. 4.—Microscopic Structure of a

rocks (schista) show a curious "•'8»^°W rock. Grejrwacko.

blending of the characters of igneous and sedimentary

rocks. Thus they have often a distinctly granular

structure, resembling that of

sedimentary deposits, with, at

the same time, an arrange-

ment of the micaceous folia

reminding us of the fluid

structure of igneous rocks.

In fig. 6, for instance, the

quartz-grains are to be ob-

served in layers separated by

folia of mica which curve

and twist likethemicrolites in

an obsidian (compare fig. 2).

Much light has been cast Fjg.S.—Microscopic Slructure of Saccha-

on the origin and history of ""» '^"'* ^^^^^ ^^'^'^

igneous rocks by microscopic investigation. It is easy, for

example, to see in what order

the several mineral compon-

ents have crystallized out of

the original glass. Thus in

basalt the- magnetite has ap-

peared before the augitc, in

which it has been abundantly

enclosed. Again, the move-

ment of the still liquid or

viscid rock, when many of its

crystals had already been pro-

duced, is beautifully shown
by the "fluid structure" (fig.

2), where minor crystals and
particles are drawn into curving , lines which bend round

the large crystals, and also by the frequent fracture of the

larger crystals and the insertion of portions of the general

ground-mass of the rock between the separated pieces.

That intensely saline water was present during the forma-
tion of many crystalline rocks is proved by the presence

in their crystals of minute cavities filled with fluid and
containing cubes of halite (common salt). Liquid carbonic

acid has been observed in such cavities.

Most interesting and important information is likewise

afforded by the microscope regarding the subsequent
changes which rocks have undergone through the influence

chiefly of percolating water. Every gradation of alteration

from the fresh mineral to its complete pseudomorph may be
observed. In this way many serpentines have been shown
to have been originally olivine rocks. It can be seen, too,

how certain minerals decay, and tc what products their

alteration gives rise, even when tlie general mass of the

rock looks to the eye still tolerably fresh. There can be

little doubt that the application of microscopic analysi;

is destined to throw much light upon both the formation

and the subsequent history of the sedimentary rocks

These have not yet been so sedulously explored as the

igneous groups. The obscure subject of metamorphisui is

especially open to elucidation by the microscopic method.^

2. Chemical Analysis.—This method of investigation

must supplement .the work of the microscope. A mere
chemical analysis gives the ultimate chemical constitution

of a rock, but may afford little clue to its mineral structure,

which can only be thoroughly examined by means of the

microscopic method. On the other hand, many rocks do not

allow of satisfactory determination of their constitution by

means of the microscope. For these chemical analysis is,

of course, indispensable. But our knowledge of no rock

can be considered complete until the rock has been sub-

jected to both processes of investigation.

IL Classification and Description.

A precise yet convenient classification of rocks is still

required. We may adopt chemical characters as the basis

of arrangement, and group rocks according as they may
be sulphates, carbonates, silicates, itc. ; but in so doing we
place together rocks which, from a geological point of view,

have no real affinity. Again, we may select mineralogical

composition as the groundwork of the classification ; but in

this case also great violence may be done in the geological

relationships of the- rocks. In many respects the long estab-

lished geological arrangement according to manner of pro-

duction is a useful one—igneous, aqueous, and metamorphic

rocks. There is, of course, the obvious objection to it that

it starts upon a preconceived theory of the origin of the

rocks, and this objection must be admitted to be serious.

Every year, however, is diminishing its force by making us

more certain of the mode of formation of different rocks

;

and, probably, some modification of it wiU in the end bo

very generally adopted. In the meantime the moat eligible

course seems to be to choose a scheme of arrangement

which, confessedly imperfect and temporary, shall recognize

at once the mineralogical, chemical, and geological relations

of the rocks. With this object the following classification

will be adopted here.

I. Crystalline and Glassy NorirFragmaital RocJcs.

I. Simple Rocks (composed of one mineral substance),-

•—chiefly of aqueous rocks formed from chemical

precipitates.

1 The reader will find this subject fully treated in Zirkel'a Mikro-

ahcpUche Besckaffmheit da- Mineralien und Gesteine (1873), Rosen-

busch's Mikroskopische Physioqraphe der Mineralien und Gesteiiu

(1873-7), Vogelsang's Krystalli'ten (1874), and DelaValleeandRenard,

Sur les roches plutmiiennes de la Bdgique (Acad. Roj-ale de Belgique,

1876).
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2. Compound Rocks (composed of ttt'O or more mine-

rals), including («) Massive series, embracing the

various igneous rocks, as granite and lava, and (b)

Schistose series, including allthe crystalline schists

and most of the so-called metamorphic rocks.

II. Fra(jmental or Clastic Eocks, including (a) Gravel

and Sand Kockj, (b) Clay Eocks, (c) Plant-formed Rocks,

(rf) Rocks formed from animal remains, (e) Volcanic

Agglomerates and Tuffs.

L Crystalline and Glassy or Non-Fragmeiital Eocks.

The great majority of these rocks are original formations;

that is, they have not been palpably derived from the

destruction of pre-existing rocks, as in the case of the frag-

mental series. They include all chemical precipitates,

whether these possess a distinctly crystalline or a dull

granular texture, all rocks which have consolidated from

igneous fusion, and all the schistose and metamorphic rocks

which, whatever may have been their original character,

now possess a crystalline or foliated structure.

1. Simple Eochs.

Limestone is a mass of carbopate of lime, either nearly pure or

mixed with clay or other impurity. Few rocks vary more in

texture and composition. It may be a hard flinty close-grained

mass, breaking with a splintery or conchoidal fracture ; or a crystal-

line rock built up of fine crystals of calcite and resembling loaf

sugar in colour and texture (fig. J) ; or a dull earthy friable chalk-like

deposit ; or a compact massive finely-granular rock resembling a

close-grained sandstone or freestone. The colours, too, vary exten-

sively, the most common being shades of blue-grey and cream-

colour passic' into white. Some limestones are highly siliceous,

the calcareouj matter having t>een accompanied with silica in the

act of deposition ; others are argillaceous, sandy, ferruginous, dolo-

mitic, or bituminous. To some of these varieties particular names
have been assigned:

—

OoliU, a granular limestone built up of small

roe-like grains, each of which consists ol concentric coats of lime;

Pisolite, an oolitic or .pisolitic limestone where the grains are as

large as peas ; Travertine {calcareous tufa)^ the material deposited

by calcareous springs, usually white or yellowish, varying in

texture from a soft chalk-like substance or marl to a compact
building-stone ; Stalactite, the calcareous pendant deposit fonned
rm the roofs of caverns, vaults, bridges, -fcc. The water from which
the hanging lime-icicles are derived drips to the floor, and on
further evaporation there gives rise to the crust-like deposit known
as stalagmite. Hydraitlic limestone contains sufficient silica (and

usually alumina) that, when 'it is burnt and subsequently mixed
with water, a compound containing silicate of calcium is formcd,-

which has the property of "setting" or hardening \mder water.

Limestones containing perhaps as much as 25 per cent, of silica,

alumina, iron, &c.. which in themselves would be unsuitable for

many of the opiinary purposes for which limestones are used, can

bo used for making hydraulic mortar. These limestones occur

sometimes in beds like those in the Lias of LjTne Kegis, sometimes

in noduies like those of Sheppey, from which Roman cement is made.

Cement-stone is the name given to many pale dull ferruginous lime-

stones, which contain an admixture of clay, and some of which can

be profitably used for making hydraulic mortar or cement. Fetid

limestone [slinkstein, swiiustone) gives off a fetid smell, like that of

sulphuretted hydrogen gas, when struck with a hammer. In some
cases, as in that at North Berwick, the rock seems to have been
deposited by volcanic springs containing decomposable sulphides as

well as lime. In other instances the odour may be connected with
the decomposition of organic matter. In some quarries in the Car-
boniferous Limestone of Ireland, as mentioned by Jlr jukes, the
freshly broken rock may be smelt at a distance of a hundred yards
when the men are at work, and occasionally the stench becomes so

strong that the workmen are sickened by it and require to leave off

work fc a time Comdonu is an arenaceous or eiliaeous limestone
particularly characteristic of some of the Palffiozoic red sandstone for-

mations, liottenstone is a decomposed siliceous limestone from which
most or all of the lime has been removed, leaving a siliceous skeleton
of the rock. A similar decomposition takes place in some ferrugin-

ous limestone with the result of leaving a yellow skeleton of ochro.

Marble is limestone which has accjuired a granular crj'stalline

structure. Ordinary statuary marble is a familiar example of this

rock. It is white, fine-grained, composed of minute crj'stallino

granules of calcite, and resembles loaf-sugar, whence the term
" sacchiroid " often applied to it (fig. 5). Fin* wlvery seals* of micft

or talc may often be noticed even in the purest marble. Some lime-

stones associated vnth gneiss and Echist arc peculiarly nch in

minerals,—tremolite, actinolite, anthophyllite, zoisite, and many
other species occurring there, often in great abundance. Many
varieties of colour and texture occur among these limestones, as

may be seen in the numerous kinds of ornamental marble.

Dolomite (Magncsian Limestone) is a massive formation of the car-

bonates of lime and magnesia, commonly associated with gypsum,

rock-salt, and other results' of the evaporation of saturated

saline waters. It is dull granular to finely crystalline in texture,

sometimes fuU of cavities lined with crystals of dolomite, sometimes

aggregated into botryoidal, mammillated, and other concretionary

forms? Dolomite also occurs as the result of a chemical transfonna-

tion of ordinary limestone, carbonate of magnesia replacing carbon-

ate of lime. This process, known as dolomitizalion, was largely

insisted on by Von Buch and has been discussed by Bischof. The

metamorphic variety of the rock is generally quite crystalline,

resembling saccharoid marble in texture, and sometimes even in

colour, though yellowish tints are apt to predominate. As a proof

of the doloinitization or conversion of limestone into dolomite the

fact may. be noticed that fossil shells, and other organisms eonsistinp

originally of calcite, have been altered into dolomite. On a small

scale a similar change may be observed in a limestone where it is

traversed by some igneous dyke. Even along the vertical joints

of limestone where no igneous matter has penetrated, and where

percolating water has probably been the only agent of change, the

limestone is changed for some distance on either side into a dull

yellow dolomite, locally termed " dunstone.'"

Gtipsiitn occurs as a rock in the form of beds and concretions as

well as in strings and veins. It is associated with red strata, often

with dolomite, rock-aa't, and anliydrite

Hock-salt, massive chloride of sodium, occurs in oeas some-

times 60 to 90 feet in thickness, rudely crystalKiic, usually stained

red from an admixtirre of red sediment, like that of the red clays

and sandstones among which the salt-beds occur.

Ironstone.—Besides the iron ores met with in veins associated

with other accompaniments of metalUfprous lodes, there are many
which were doubtless formed as chemical precipitates on the floors

of lakes and other sheets of wat-;r. Some of these deposits (either

peroxide or carbonate of the protoxide of iron) arise from pre-

cipitation in water or on moist gi-ound where organic matter, espe-

cially of vegetable origin, has decomposed. The hard cnist of

hydrous peroxide of iron which forms under wet or boggy soil [moor-

bntui pan, bogirvn-ore) is an example of such a deposit now in

course of formation. Where the peroxide has been reduced and
become carbonate, it occurs in beds or nodules ustially mixed with

a variable proportion of clay {cla7j ironstone), and sometimes with a

good deal of carbonaceous matter from associated vegetation {blacl:-

band ironstone). Clay iron-ore is one of the most valuable ores of

the metal, and occurs largely in beds and nodules in the Carboni-

ferous system, as well as in parts of the Jurassic series in Britain.

In some of the oldest geological formations extensive beds occur of

hiematite and magnetite.

Serpentine.—This mineral occurs massive, forming large bands ol

rock. In some places it may have been an original deposit from
oceanic water, comparable to the glauconite found filling the

chambers of JForamlnifera, and occurring extensively both in old

geological formations and on the present ocean-floor. The serpen-

tines associated with the gneisses and other crj'stalUne rock^ have
had this origin assigned to rhem by Sterry Hunt There can be

no doubt, ho'iever, that many, probably most, serpentines arc the

results of the alteration of pre-existing rocks. ' Tseherinak pointed

out that much serpentine has been pVoduced by the hydration and
alteration of olivine, and this view has been confirmed by illustra-

tions from all parts of the world. In many serpentines the forma
of the original crystals of olivine may still be detected. Hence
the difficulty in understanding how there could be intrusive masses
of serpentine—a hydrated magnesian silicate—is now removed, for

we see that the original olivine-rocks may have been intruded as

molten masses which would preserve their external characters as

eruptive rocks though un.iergoing. an internal conversion into

serpentine. With many Pala'szoic limestones, and more particularly

with the crystalline beds which occur among the sohi'stose rocks,

serpentine is frequently associated. Some of this may represent

the result of an alteration of doloiriite, though, as ab^^"- =tated, it

may with more probability be conhect«d with some original oceanic

deposit of a magnesian sihcato.

2. Compound Rocks.

Nearly the whole of the rocks in this division consist d
two or more minerals. A few examples occur, however,

where, at least in some parts of their mass, the rocks are

formed of only one mineral. Strictly speaking, these excep-

tions should be placed among the simple rocks. Bnt they

are so closely linked with ther compound masses that to

separate them would do much more violence to geological

continuity than any harm likely to arise from the present
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arrangemeut Besides, a rock whicli, like obsidian, mny
appear quite simple at one place may, at a short distance,

show tha presence of other minerals entitling it to a place

among the compound rocks.

(rt.) Massive Rocks.—This important division consists

almost entirely of rocks which have resulted from igneous

fusion. Considered from a chemical point of view, these

rocks may be described as mixtures in different propor-

tions of silicates of alumina, magnesia, lime, potash, and
soda, usually with magnetic iron and phosphate of lime,

and, in a great group of rocks, with an exces.s of silicic

acid, existing as free quartz. Taking this last feature as a

basis of arrangement, some petrographers have proposed to

divide th'e igneous rocks into an acid group, including such

rocks as granite, quartz-porphyry, and quartz -trachyte,

where the percentage of silica ranges from 60 to 75, and a

basic group, typified by such rocks as leucite-lava and basalt,

where the proportion of silica is only about 50 per cent.

In the vast majority of igneous rocks the chief silicate is

a felspar,—the number of rocks where the felspar is repre-

sented by another silicate (as leucite or nepheline) being

comparatively few and unimportant. As the felspars group

themselves into two great series, the monocliiiic or ortho-

clase, and the triclinic or plagioclase, the former with, on

the whole, a preponderance of silica, dnd as the minerals

jccor under tolerably distinct and definite conditions, it has

been proposed to divide, the felspar-bearing massive rocks

into two series,—(1) the orthoclase rocks, having orthoclase

as their chief silicate, and often with free silica in excess,

and (2) the plagioclase rocks, where the chief silicate is some
species of triclinic felspar. The former series corresponds

generally to the .acid group above mentioned, while the

plagioclase rocks are on the «whole decidedly basic. It

has been objected to this arrangement that the so-called

plagioclase felspars are in reality very distinct minerals,

with proportions of silica, ranging from 43 to 69 per

cent; soda from to 12 ; and lime from to 20. But
In the state of minute subdivision in which the minerals

occur in many igneous rocks, it is often scarcely possible

to determine the species of felspar.

Without attempting here any formal classification, accord-

ing either to relative proportion of silica or to the distin-

guishing felspar, it may be sufficient to arrange the following

description of the .massive rocks in a continuous series, with

the most typical acid or orthoclase rocks at the beginning,

and the basio felsparless rocks at the end.

Oranite is a thoroughly crystalline-grannlar admixture of felspar,

mica, and quartz. The felspar is chiefly orthoclase, but striated

triclinio felspars (as oligoclase and albite) may often be observed in

smaller quantity. The mica in most granites seems to be the

potash or muscovite 'variety, usually of a white silvery aspect;

sometimes it is dark brown or black, and belongs to biotite (mag-

nesian mica) or lepidomelane. Dr Heddle finds the common mica of

the granites in the Scottish Highlands to be a new variety, which
ho ha3 called hauglitonite. The quartz may be observed to form

a kind of paste or magma wrapping round the other ingredients

(see Sg. 1). It ia only in oavities of the granite that the cortiponent

minerals occur as independent well-formed crystals, and there too

the accessory minerals are chiefly found, such as beryl, topaz, tour-;

maline, &c.

Microscopic examination of granite by Sorby and other later

Observers has shown that the quartz is full of cavities containing

liquid, sometimes in such numbers as to amount to a thousand

millions in a cubic inch. The liquid in these cavities appears

usually to be water containing cliloridea of soda and potash, with

sulphates of potash, soda, and lime.

Granites vary in texture from extremely coarse crystaUine masses,

with crj-stals an inch or more in length, to fine granular rocks which

fiass into elvanite or felsite. They are sometimes porphyritio, with

arge scattered orthoclase crysti-ls. . The variety known as graphic

granite is distinguished by the way in which the quartz is crj'stal-

lized through the felspar in imperfect or hemihedral shells arranged

with their longer axes generally parallel, so as to produce on cross

fracture the appearance of Hebrew characters.

Ihe mean of eleven analyses of granites made by Dr Haughton

gave the foUo^nng average composition :—Silica, 72-07; alumina
14-81; peroxideof iron, 2-22; potash, 5-11; soda, 2-79; lime l-es-
magnesia, 0-33; loss by ignition,. V09; total, 100-05,—with a mean
specific gravity of 2 -fte.

Granite occurs (1) as an eruptive rock; forming huge bosses, which
iise through other formations both stratified and unstratified, and
sending out veins into the surrounding and overlying rocks', which
usually show evidence of much alteration as they approach the
granite

; (2) connected with true volcanic rocks, and forming pro-
bably the lower portions of masses wliich flowed out at the surface
as lavas

;
and (3) in the heart of mountain chains and elsewhere, so

intimately connected with metamorphic rocks as to suggest that it
is itself a final stage of the metamorphism of rocks. Granite is thus
a AiciieHy Plutonic rock; that is, it has consolidated at some depth
beneath the surface, and in this respect dilfers from the superficial
volcanic rocks, such as lavas, which have flowed out above ground
from volcanic orifices.

Quarlz-pprphyry, Fchite-porphyry, Felslonc, Fchite.—These names
are given to dilferent conditions under which orthoclase and quartz
unite to form a massive eniptive rock. When the quartz forms
well-marked grains, blebs, or crystals, the rook is a quartz-porphj-ry

;

when the felspar and quartz are- so intimately mixed as to appear
to the eye as a homogeneous matrix, the rock is called by one of the
other 'epithets.

The base of the rock, whether in the form of quartz-poi-phyry or
felstone, is usually exceedingly compact or even flinty in texture.
Under the microscope it shows the microfelsitic character, the true
nature and origin of which is still the subject of much discussion
among petrographers. W hen the quartz occurs in forms visible to
the naked eye it usually appears as round or in-egular grains,
varying in size from mere specks up to pieces as largo as a pea oi

larger. Less frequently it occurs definitely crystallized, and some-
times in perfect doubly terminated pyramids.

Besides the othoclase of the diffused matiix, this mineral occurs
in crystalline fragments and crystals, which sometimes i-each tathe
length, of an inch or more, so as to give a markedly porphyritie
character to the rock. Triclinic felspars usually occur, though
perhaps not so commonly as in granite. Mica and hopiblende are

among the most frequept of the minerals which accompany the two
essential constituents, while apatite, magnetite, and pyrite are not
infrequent accessories.

The colours of quartz-porphyry aud felstone depend chiefly upon
thos;e of the felspar,^fieshj-ed, reddish-brown, purple, yellow, bluish

or slate-grey, and eveu white, being in different places cliaracteristie.

The presence of much mica or hornblende gives dark grey, brown,
or greenish tints. It will be observed in this, as in otner rocks
containing much felspar, that the colour, besides depending on tho
hue of that mineral, is greatly regulated by the nature and stage

of decomposition. A rock weathering externally with a pale yellow

or white crust may be found to be quite dark in the central un-
decayed portion.

The flesh-red quartz-porphyry of Dobrita, near Aleissen, in

Saxony, was found by Kentzsch to have the following chemical
composition:—Silica, 76 '92; alumina, 12-89; potash, 4-27; soda,

0-68; lime, 0-68; magnesia, 0-98; oxide of iron^ 1-15; water, 1 -97 :

total, 99-54,—specific gravity, 2-49.

Besides the difl"erences of colour already referred to.'minor varieties

in composition are produced by the relative abundance and size of

the felspar crystals, and by the presence of mica {micaceous quartz-

• porphyrif, micaceous felstone, or felsite), hornblende (homblendic

quartz-porphyry OT felstone), or other accessory" ingredient The
variety called minette consists of a felsite base with crj-stals 01

orthoclase and dark mica, and may. be regarded as a micaceous fel-

stone, bearing the same relation to the acid felspar-rocks (felstones)

that mica-porphyrite does to the more basic forms (porphyrites).

When the base is very compact, apd the fejspar-crj'stals well defined

and of a different colour from the base, the rock sometimes takes a

good polish, and may be used -with effect as an ornamental stone.

In ordinary language such a stone is classed with the " marbles,"

under the name of "porphyry."
Closely related to the quartz-porphyries and felstones, of which,

indeed, it can be regarded only as a variety, comes the rock

known as ehan or elvanite. This is a Cornish term for a crystal-

line-granular mixture of quartz and orthoclase, forming veins which

proceed from granite, or occur only in its neighbourhood and are

evidently associated with it. It forms an immediate stage between

granite and quartz-porphyry.

Quartz-porphyrj' and the other varieties included under this

species occur (1) mth plutonio rocks, as eruptive bosses, or veins,

often associated with granite, from which, indeed, the elvanite, as

just stated, may be seen to proceed directly; of frequent occurrence

also as veins and in-emilarly intruded masses among highly con

voluted rocks, especially when these have been more or less meta-

morphosed ; (2) in the chimneys of old volcanic orifices, forming

there the " neck " or plug by which the vent is filled up ; and (3) as

truly volcanic rocks which have been erupted at the surface in the

form of flows of lava, either (a) submarine, as m the felstones ot
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AValcs, associated will; the marine I,o\ver Silurian rocks, or (i)
I

siibaer'ial, as probably in tlie (luartz-porjiliyry of Arran, and perhaps
j

in the series of tho " gi-een-slates and porphyries" of the Silurian

system in Cumberland, which Professor KamsaT has conjectured to

be the products of a subaerial volcano.
|

Pik/islone (Retinitc) is a glassy rock, having a pitch-like or resinous

lustre and a black or dark-green colour ranging through shades of

green',^ brown, and yellow to nearly white, it is essentially an

orthoclasc rock, and may be regarded as the natur.al glass of many of

tho more granular or crystalline orthoclase rocks, such as the quartz-

porphyries or felsites. £.\amined microscopically, it is found to

consist of glass in which are diffused,. in greater or less abundance,

hair-like microlites, angular or irregular grains, or more definitely

formed crystals. The pitchstone of Corriegills, in the island of

Airan, presents abundant green, feather)', and dendritic microlites of

a pyroxenic character (see fig. 3).

According to Durofcher the mean composition of pitchstone is

—

silica, 70-6;" alumina, 15'0; potash, 1-6; soda, 2'4; lime, 1-2

;

magnesia, '6 ; oxides of iron and manganese, 2 '6 ; loss by ignition,

6'0. The mean specific ^avity is given as 2 '34.

Pitchstone is found either as intrusive dykes, veins, or bosses,

probably in close connexion with former volcanic activity, or in

sheets which, like tho porphyritic pitchstone of the Isle of Eigg,

flowed out at the surface as lava-streams.

Liparite (Rhyolitc, Quartz-trachyte) is an orthoelase rock con-

tainin" an excess of silica which usually appears in distinct grains

or in foubly terminated pyi-amids. The orthoclase, which is of the

variety termed sanidine, is sparingly accompanied with triclinic

felspar. Other freq^uent ingredients are magnesia-mica, hornblende,

ftugite, apatite, and magnetite. Considerable diversity exists in the

texture of this rock. Some varieties are coarse and granitoid in

character^ and are regarded by some petrographers as the equiva-

lents in Tertiary times of the granite of older geological periods.

From this crystalline asjiect intermediate varieties may be obtained

like the quartz-porphyries, passing by degrees into more or less

distinctly vitreous rocks. Throughout all these gradations, hort--

ever, a characteristic ground mass can be seen under the microscope

having a glassy, enamel-like, or porcellanous character. An analysis

by Vom Kath of a rhyolite from the Euganaan Hills gave—silica,

76-03; alumina, 13-32; soda, 5-29; potash, 3-83; protoxide of iron,

1-74; magnesia, 030; lime, 0-85; los.s, 0-32; total, 101-68,--

speeific gravity, 2-553. Liparite is a volcanic rock of late geologi-

cal date occurring in the form of erupted lavas.

Obsidian is a volcanic glass representing the vitreous condition of

a highly silicated sanidine-rock, such as liparite. It resembles

bottle glass, having a perfect eonchoidal fracture, and breaking into

sharp splinters, serai-transparent or translucent at the edges. The

colours of the rock are black, brown, or greyish-green, rarely yello^v,

blue, or red, but not infrequently streaked or banded with paler

and darker lines. When a thin slice of obsidian is prepared for the

microscrope it is found to be very pale yellow, grey, or nearly

colourless. On being magnified it shows that the usual dark

colours are almost always produced by the presence of minute crys-

tals needles, and black hair-like bodies. In rare examples the

obsidian appears as a perfect glass without any f6reign .admixture.

The minute crystals and hair-like bodies sometimes so increase in

abundance as to make the rock lose the aspect of a glass and assume

that of a dull flint-like or enamel-like stone. This devitrification

can only be properly studied with the microscope. Again little

granules {spherulitcs) of a dull grey enamel (pearistone) appear,

and in some parts of the rock so abundantly as to alter its character

and convert it from obsidian into pearistone. The average chemical

composition of tho rock is—silica, 71-0; alumina 13-8; potash,

4-0 -soda 5-2- lime, 1-1; magnesia, 0-6; oxides of iron and man-

ean'ese 3-7- loss, 0-6; total, 100-0,—mean specific gravity, 2-40.

Obsidian occurs as a product of the volcanoes of late geological

^^^^ear'lstoM (Perlite) is another vitreous condition of sanidine lava.

As its name denotes, it consists of vitreous or enamel-like globules,

occasionally assuming polygonal forms by mutual pressure. These

clobules sometimes constitute the entire rock, their outer portions

shading off into each other so as to foi-m a compact mass ; in other

cases they are separated by and cemented in a compact glass or

enamel They consist of successive very thin shells, which, in a

transverse section, are seen as concentric rings, usually full of the

game kind of hair-like crystallites and crystals as in obsidian.

Occasion.ally there are found among them true spherulites where the

internal structure is radiating fibrous. When snch spherulites

occupy the main mass they give rise to s]>herulUe-rock.

Pumice is a general terra for the cellular and filamentous or

froth-like parts of lavas. In tho great majority of cases it is a form

of the obsidians, showing under the microscope the usually vitreous

eharacters, and possessing a specific gravity of 20 to 2-53, though,

owing to its porous nature, it possesses great buoyancy and readily

floats on water. At Hawaii, however, some of the pyroxenic or

olivine lavas give rise to a pumicoous froth which has tho usual

mitward characters of ordinary pumice.

The locks enumerated up to this point are all orthoclase-rocks,

and markedly siliceous, frequently showing their excess of silica in

the form of quartz giains or ciystals. In the succeeding group free

quartz is not found as a marked constituent, although occasionally

it occurs in some quantity. In this series sj-enite may be regarded

as the equivalent of granite in the quartzose series, orthoclase. por-

phyry of quartz-porphyry and felstone, and trachyte of liparite.

Sijeiiile.—According to the modern nomenclature, this name,

which was formerly given in England to a gi-anite with horn-

blende replacing mica, is now restricted to a rock consisting essen-

tially of a mixture of orthoclase and hornblende, to which plagio-

clase, quartz, and mica are occasionally added. The name syenite,

first used by Pliny in reference to the rock of Syene, was introduced

by Werner as a scientific designation, and applied to the rock of the

Plauenscher-Grund, Dresden. Werner afterwards, however, made
that rock a greenstone. The base of all syenites like that of

granites is crystalline, without a trace of any amorphous substance

betiveen the crystals, such as most igneous rocks contain. Henoe
the texture is of that crystalline kind commonly known as

gi-anitic.

The typical syenite of the Plaiienscher-Gi-und, foi-merly described

as a coarse-grained mixture of flesh-coloured orthoclase and black

hornblende, containing no quartz, and with no indication of

plttgioclase, was regarded as a normal orthoclase-hornblende rock.

Microscopical research has, however, shown that well-striated tri-

clinic felspar, a^ well as quartz, occurs in it. Its composition is

shown by the following analysis:—silica, 69-83; alumina, 1-5 -85;

protoxide of iron, 7-01; lime, 4-43; magnesia, 2-61; potash, 6-57;

soda, 2-44; water, &c., 1-29; total, 101 '03. The aver.age specifie

gravity of syenite is from 2-75 to 2-90.

Syenite occurs under conditions similar to those in w-liich granite

is found ; it has been erupted in large irregular masses, especially

among metamorphic rocks, as well as in smaller bosses and veins.

Orthoclasc Porphyrij (Qiiart:!css Porjihyri/) is an orthoclase rock

containing no quartz, or a very sparing admixture of that mineral,

but with a little plagioclase, and not unfrequently with some horn-

blende and dark biotite. It contains from 55 to 65 per cent, of silica.

It difi'ers thus from quartz-porphyry and felstone in its smaller pro-

portion of silica, but the distinction is one which, except by

chemical or microscopical analyses, must often be difl^cult to estab-

lish between the fine compact felstones and the orthoclase por-

phjTics, especially when the latter contain free quartz. This rock is

sometimes termed syenite-porphyr)', since it is associated with
syenite much in the same way that elvanite is with granite. It is

like syenite a plutonic rock, and occurs in veins, dykes, and in-

trusive sheets. Probably, however, many of the so-called "fel-

stones " which occur as lavas, contemporaneously ejected with the

older Palaeozoic formations, are really orthoclase-porphyiies.

Trachyte, a term originally applied to a l.irge series of modern
volcanic rocks possessing a characteristic roughness (-paxiis) under
the finger, is now restricted to rocks consisting essentially of

sanidine, with more or less triclinic felspar, usually with horn-
blende, biotite, or augite, and sometimes with magnetite and
apatite. In microscopic structure the rock is distinguishable from
the quartz-trachytes or liparites by the absence or feeble development
of any microfelsitio ground-mass, and in general by the presence of a
porphyritic base, consisting either of a pure glass or of one w ith do-

vitrification pi-oducts. The average composition of trachyte may
be stated thus:—silica, 60-0; alumina, 17-0; proto.xido of iron,'

8-0; magnesia, 1-0; lime, 3-5; soda, 4-0; potash, 5-0; loss by
ignition, 1 "5. Average specific gravity, 2 -65. Trachyte is a vol-

canic rock of Tertiary and post-Tertiary date.

Phonolilc {Clinkstone), a term suggested by the metallic ringing
sound emitted by the compact varieties when struck, is applied to a
mixture of sanidine felspar and nepheline with hornblende and
usually nosean. An average specimen contained silica, 57-7; alu-

mina, 20 -6
;
potash, 6 '0 ; soda, 7 -0 ; lime, 1 -5

; magnesia, '5 ; oxides
of iron and manganese, 3-5; loss by ignition, 3-2 per cent. The
specific gravity may be taken as about 2-58. Phonolite is sometimes
found splitting into thin slabs which can be used for roofing pur-
poses. Occasionally it assumes a porphyritic texture^ from the
presence of large crystals of sanidine or of hornblende. When the
rook is partly decomposed and takes a somewhat porous texture, it

resembles trachyte in appearance.

Like trachyte, phonolite is a thoroilghly volcanic rock and of late

geological date. It occurs sometimes filling the pipes of volcanic
orifices, sometimes as sheets which have been poured out in the fon*
of lava-streams, and sometimes as dykes and veins.

In the rocks enumerated up to this point the essential fclspai

'

constituent is orthoclase ; in the felspar- rocks now to be desciibod
the corresponding ingredient is nearly always some triclinic form.
In the volcanic rocks of this scries there is usually some mineral of
the hornblende or augite family present in such quantity as to give
a green or even black colour to the mass.

Porphyrite may be used as the designation of rocks which consisf
essentially of some triclinic felspar, and show a glassy or partially
devitrified ground-mass containing abundant crystals of plagioplase
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with magnetite or titaniferous iron, and sometimes liomblende,
augite, or mica. These rocks include many varieties whicli have not
yet been thoroughly examined. The tctture varies from' coarse
crystalline-gianular to exceedingly close-grained, and passes oc-
casionally even into vitreous. PorphjTite is a volcanic rock very
characteristic of the later palttozoic formations, occurring there as
interstratified lava-b^, aud in eruptive sheets, dykes, veins, and
irregular bosses.

Diorilc {Greenstone in part) is a crystalline mixture of oligoclase
or some allied felspar and hornblende with magnetic iron and apatite.
Where free quartz occurs the rock is called qiiarlz-diorUc. The
more compact dark varieties have been termed aphanite. The
average chemical composition of this rock may be taken to be

—

silica, 53-2
; alumina, 16-0; potash, I'S; soda, 2-2; lime, 6'3;

magnesia, 6'0 ; oxides of iron and manganese, 14'0 ; loss by ignition,
1*0. The mean specific gravity is about 2 '95. Diorito occurs as an
eruptive rock under conditions similar to those of quartz-porphyry
and syenite. It is found in palaeozoic volcanic regions, as in North
Wales, in "neck"-like masses which may mark the position of some
of the volcanic orifices of eruption.

PropijliU is a name given to certain Tertiary volcanic rocks consist-

ing of a plagiocl^se felspar and hornblende in a fine-grained ground-
mass. They are subject to considerable alteration, the hornblende
being converted into epidote. Some quartziferous propylites have
been described by Zirkel from Clarence King's Survey of the iOth
Parallel, wherein the quartz abounds in liquid carities containing
briskly moving bubbles, and sometimes double enclosures with an
interior of liquid carbonic acid.

Hornblende- A^tdesite is a rock of late geological date consisting of

a plagioclase felspar and hornblende often with a little sanidice.

The ground-mass is frequently quite crystalline, or shows a small
proportion of a felsitic nature, with microlites and granules. When
the rock contains free quartz it is called Dacite.

In the next series of rocks augite plays a similar part to that taken
by hornblende in the foregoing species.

Diabase.—This name has been given to certain dark green or black
eruptive rocks found in the older geological formations and consist-

ing essentially of a triclinio or plagioclase felspar, audte, magnetic
or titaniferous iron, sometimes olivine, and usually with more or less

of a diffused greenish substance which has resulted from the altera-

tion of the augite or olivine. The texture is sometimes quite crys-

talline ; in other cases it shows a felsitic ground-mass. Except that
the so-called diabases are confined to Pal.'Bozoic rocks and the basalts

to Tertiary and post-Tertiary formations, there seems no essential dis-

tinction between these two groups, though, of course, as the diabases
are much older and have been far longer exposed to metamoi'phic
processes, they are in general less fresh than the basalts.

Melaphyre is a term wTiich has been so variously used that the
sense in which it is taken must always be explained. Thus Seuft
<lescribed it as a rock having an indistinctly mi.xed character, with
colours ranging from dirty greenish-brown, or reddish-grey, or
gieenish black-brown, to a complete black ; hard and tough when
fresh, and then showing crj'stals of reddish-grey labradorite, with
magnetic titaniferous iron, and usually with carbonates of lime and
iron, and ferruginous chlorite (delessite), in crystalline grains ; com-

1 act or earthy, or sometimes porphvritie or amygdaloidal. Naumarn
lefines melaphyre as a close-grained rock, very often amygda-
loidal, composed essentially of labradorite, with an undetermined
silicate, some titaniferous iron, carbonates of lime and of iron, and
sometimes crystals of augite, rubcllan, and mica. Zirkel called

it generally crypto-crystallino, sometimes porphyritic, very often

amygdaloidal rock, consisting of a mixture of oligoclase and augite
with magnetic iron. Lastly, Rosenbusch propose? to restrict it to

those plagioclase-augite rocks which contain olivine, and possess a
distinct porphyry ground-mass. There can be little doubt that, like

the so-called daabaSes. the melaphjTes are merely older forms of the

great basalt-family

Aiigite-Andesite is the name given to certain dark eruptive rocks of

Tertiary and post-Tertiary date which consist of a triclinic felspar

(oligoclase, or some species rather richer in silica than labradonte)
and augite, with sometimes sanidine, hornblende, biotite, magnetite,

or apatite, and in some varieties quartz. The composition of an
tX'ample from Santorin, erupted in the year 1866, was found to be as

follows:—silica, 67 '35; alumina, 1572; magnesia, 1"16; lime,
8 '60; soda, 5 '04; potash, 1'86; oxides of iron, 1 '94; loss by
ignition, 0'36

; total, 101 '06. Mean specific gravity, 275.
Basalt.—Under this term are included those widespread and im-

portant volcanic rocks which consist of a triclinic felspar, probably
always labradorite, augite, olivine, and magnetic or titaniferous

iron, with apatite, and sometimes sanidine or nepheline. The more
coarsely crystalline varieties are known as dolerite, while those of in-

termediate texture have been termed 07i<rm(W!'fe, the more close-grained

black heavy kinds being distinctively basalts. The chemical com-
pcsition of an. average variety may be set down as silica, 45 '0;

alumina, 150; magnesia, 6'5; lime, 10'5; soda, 3'5; potash, 1'5;

oxides of iron and manganese, 15 0; loss by ignition, 30. Mean
specific gravity, 2 '95.

Zirkel has described under the name of basalt certain rocks in
which the part of the felspar is played by another mineral, in
some cases nepheline, in others leucite.

Basalt occurs as dykes and veins, intrusive bosses and sheets, and
successive contemporaneous flows. It often presents a columnar
structure, as at Stalfa and the Giant's Causeway, whence the structure
has been popularly termed basaltic.

Tachylite is a black volcanic glass often found in association with
basalt, of which indeed it is merely the vitreous condition. Thus a
basalt-dyke sometimes shows a thin crust of this pitch-like substance
on Its walls, where the molten rock was first suddenly cooled.

Palagonite is a volcanic glass related to basalt, and found in
fragments in some tuffs.

Gabbro (Diallage-roek) is a compound of a triclinic felspar and
diallago often with olivine, and also very generally with magnetic
or titaniferous iron and apatite, more rarely with hornblende, biotite,
or quartz. An average chemical composition is silica, 50-0 • alumina
150; magnesia, 7-0; lime, 100; soda, 2-5; potash, O'S; oxides
of iron and manganese, 12-5; loss by ignition, 2-5. Mean specific
gravity, 2 '95. ,

'

A very few crj-stalline massive rocks occur without felspar as an
essential constituent; but they are of comparatively little importance
as rock-masses, though interesting in themselves and sometimes of
considerable beauty.

Pd-rile is a rock rich in olivine, usually more or less serpentinized,
with augite, magnetite, or ilmenite, and a little brown biotite, horn-
blende, or apatite.

Euhjsite is a mixture of olivine, augite, and red garnet.
Garnet-oliviite-rock is composed of olivine, diallage, and gameu
Enstalile-olivine-roek consists of olivine and cnstatite (bronzite

or hypersthene) with magnetite or chromite.
Llierzolite is a mixture of olivine, pyroxene, picotite, and usually

some magnetite.
Eclogile is a componnu of garnet and omphacite, or smaragdite

(liomblende).

Dunitc is a mixture of olivine and chromite, found with serpentine.
Limbiirgite is composed of crj'stals of olivine, augite. and mag-

notite, in a base more or less vitreous.

(6.) Schistose or Foliated J?och.—These form an exceed-
ingly well-defined characteristic series. They are distin-
guished from the massive rocks by the possessien of an
internal arrangement into more or less closely parallel layers
or folia, consisting of materials which have assumed a
crystalline character along these layers. The layers may
be composed of only one mineral, but are usually of two
or more, which occur either in distinct, often alternate,

laminae or intermingled in the same layer. More-
over, the layers are not usually continuous for more than
a short space. As a rule they are strikingly lenticular,

thickening out and then dying away, and reappearing after

an interval on the same or a- different plane. They, are
likewise characteristically welded, as it were, into each
other, the crystalline particles of one lamina being so inter-

mingled with those of the layers above and .below it that
the whole coheres as a tough not easily fissile mass. Though
arranged in distinct layers, a schistose rock is usually dis-

tinguished from an ordinary sedimentary one by the irregu-

larity of its lamination, and by a remarkable and eminently
distmctive puckering or crumpling of the folia. The vast
plications which can be seen from a distance running up
the face of a mountain are repeated on a smaller scale in
hand specimens, and even down to such proportions as can
only be seen with a miAoscope. As already stated, fht
origin of these rooks has been the subject of much discussion.

That they are metamorphosed sediments, and not original

chemical precipitates, is the general opinion of geologists.

See part iv.

A foliated rock showing this characteristic irregular
fissility in a marked degree is termed a " schist." This
word, placed after the distinguishing mineral of the rock, is

used as the name of the rock, as mica schist, chlorite-schist,

hornblende-schist. If the mass loses its fissile tendency
owing to the felting together of the component mineral
into a tough coherent whole, the word rock is usually sub-
stituted for schist, as in hornblende-rock, actinolite-rock, and
so on. There are tlfus three kinds of fissility among rocks:

—(1) that of original depjEit, es in shale,—this is termed
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lamination ; (2) that of cleavage, as in clay slate ; (3) that

of foliation, as in the schists. There is a fourth kind of

divisional planes, that of joints, sometimes so closely placed

together as abuostto rival the others, as will be pointed out

iu part iv.

Mica-scliUt {Mica-slate) is a schistose aggi-eghte of quartz and mica.

The relative proportions of the two minerals vary mdely even in

the same mass of rock. Each is arranged in lenticular wavy lammse.

The quartz shows greater inconstancy in the number and thickness-

of its folia. Frequently a layer of this mineral may often bo seen to

swell out to a thickness of an inch or more, and, dwindling rapidly

down to a mere thread, disappear. The quartz may often be ob-

served to retain a gianular character like that of quartz-rock, no

doubt indicative of its originally sedimentary origin (see fig. 6).

The mica lies in thin pli'teo, Rometimea so dovetailed into each

other as to form long continuous irregular crumpled folia, separating

the quartz layers, and often in the form'of thin spangles and mem-

branes iiinning in .the quartz. Among the accessory minerals,

garnet, felspar, and honiblende are not infrequent. Mica-schist

forms extensive regions in Norway, Scotland, the Alps, and other

parts of Europe, in connexion with other members of the schistose

family of rocks. It is also found encircling ^nite masses in Scot-

land and Ireland as a metamorphic zone a mile or so tread, which

shades aw.ay into the unaltered strata of greywacke or slate outside.

Though the possession of a fissile structure, showing abundant

divisional surfaces covered with glistening mica, is characteristic of

mica-schist, we must distinguish between this structure and that of

many micaceous sandstones which can be split into thin seams each

splendent with the sheen of its mica-flakes. A little examination

will show Uiat in the latter case the mica has not crystallized in

\Uu, hut exists merely in the form of detached wum scales, which,

though lying on the same general plain, are not welded into each

other as in a schist ; also that the quartz does not exist in folia but

:n rounded separate grains.

OneUs is a crystalline schistose aggregate of the same minerals as

in granite—felspar, quartz, and mica. The relative proportions of

these minerals, and the manner in which they are grouped with

each other, give rise to numerous varieties of the rock. As a rule

the folia are coarser and the schistose character less perfect than in

mica-schist. Sometimes the quartz lies in tolerably pure bands a

foot or even more in thieknesri with plates of mica scattered through

it. These quartz layers mny be replaced by a crystalline mixture

of quartz and felspar, or the felspar will take the form of independont

lAiticular folia, while the mica runs abundantly through the rock,

and by its own ready cleavage imparts a fissUe structure to the whole.

Sometimes the mica is mostly or wholly replaced by hornblende, in

other cases by talc {protogine-gnciss). Like mica-schist, gneiss

occupies a large space in regions where the older geological forma-

tions come to the surface. Varieties of it are also found in the

metamorphic zone encircling some masses of granite. So coarse is

the texture ofmany gneisses that they cannot, in hand-specimens por

even in large blocks, be certainly discriminated from granite. In

such cases it is only by examination in the field and the detection

of clear evidence of foUated structure that their true character can

be determined.
.

An interesting and important variety is met with m some regions

of gneiss and schist, viz. , conglomerate bands in which pebbles of

quartz and other materials from less than an inch to more than a foot

in diameter are imbedded in a foliated matrix. Examples of this

kind are found in the pass of the Tete Noir between Martigny and

Chamouni, in N. W. Ireland, in the islands of Bute and Islay, and

in different parts of Arpllshire, These enclosures are not to be dis-

tinguished from the ordinary water-wom blocks of true conglomer-

ates; but the original matrix whiah encloses them has been so altered

a.<i' to acquire a micaceous foliated structure, and to wrap the pebbles

round as with a kind of glaze. These facts are of considerable

value in regard to the theory of the origin of the crystalline schists.

Granulite (Lcptynite) is a crystalline schistose aggregate of

orthoclase and quartz, with some garnet and kyanite.

Cldoritc-sckist (or Chlorite-slate) is a schistose aggregate of green

chlorite, often with some quartz, felspar, mica, or talc. The more

massive forms {lapis oHaris, pptstone) can be cut as building stone,

or for the manufacture of articles for domestic use.

Talc-schist is a schistose aggregate of whitish-green or yoUowisJi

talc often combined with felspar or quartz. Dr Heddle has recently

shown that many so-called talc-schists contain no talc, but owe

their unctuous character to a variety of mioa (margarodite).

Hornblende-schist is a schistose mass of black or dark-green horn-

blende, but often interleaved with felspar, quartz, or mica. When
the schistose character disappears, the mass becomes a hornblende

rock (amphibolilc). Wlien the variety actinolite occurs instead of

common hornblende it fonns actinolite-schist.

Numerous other varieties of schists have been described, but they

occupy very subordinate places among the foliated rocks. The
following analyses show the chemical composition of the more
important of those which have been enumerated :

—
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Blown sand is sand which has been produced by previous ware,
action, and is blown into long ridges oi* d-ines by prevailing winds.

It varies in composition as ordinary sandstones do, being sometimes
entirely siliceous, sometimes calcareous where derived from triturated

shells or other calcareous organisms. Layers of finer and coarser

jiarticles often alternate as in water-formed sandstone. Grasses and
other plants bind the surface of the shifting sand, but are apt to be

covered by fresh encroachments of the loose material, and then by
their decay they give rise to dark peaty layers in the sand. Calcareous

blown sand is compacted into hard stone by the action of rain-water

which alternately dissolves a little of the lime and re-deposits

it on evaporation as a thin crust cementing the grains of sand to-

gether.

Cliff-dchris consists of angular rubbish disengaged by frost and
ordinary atmospheric waste from the ace of clifls, crags, and steep

slopes. It slides down the declivities of hilly regions, and accumu-
lates at the base of slopes and precipices, until washed away by rain

or by brooks. It naturally depends for its composition upon the

nature of the solid rocks from which it is derived. The material

constituting glacier moraines is of this" kind.

Rain-wash is a loam or earth which accumulates on the lower parts

of slopes or at their base, and is due to the gradual descent of the

finest particles of disintegrated rocks by the transporting action of

rain. Brick-earth is the name given in the south-east of England
to thick masses of such loam which are extensively used for making
bricks.

Subsoil is the broken-up part of the rocks immediately under

the soil. Its character of course is determined by that of the rock

out of which it is formed by subaerial disintegration.

Soil is the product of the subaerial decomposition of rocks and of

fhe decay of plants and animals. Primarily the character of the

soil is determined by that of the subsoil, of which indeed it is merely

a further disintegration. The formation of soil is treated in part

iii., pages 26.';, 269.

Co:'.glo7ncrata {Piiddingslone) is a name given to any rock formed of

consolidated gravel or shingle. The component pebbles are rounded

and water-worn. They may consist of any kind of rock, though

usually of some hard aud durable sort, such as quartz or quartz-rock.

A special name may be given according to the nature of the

pebbles, as quartz-conglomerate, limestone-conglomerate, granite-

conglomerate, &c. The paste or cementing matrix may consist of a

hardened sand or clay, and may be siliceous, calcareous, argillaceous,

or ferruginous. In "the coarser conglomerates, where the blocks may
exceed 6 feet in length, there is often very little indication of

stratification. Except where the flatter stones show by their general

parallelism the rude lines of deposit, it may be only when the mass

of conglomerate is taken as a whole, in its relation to the rocks below

and above it. that its claim to bo considered a stratified rock will bo

conceded.
Breccia is a rock in which the stones arc angular and not rounded,

and usually with less trace of stratification than in conglomerate.

Intermodin.le stages between this rock and the preceding, where the

stones are partly angular and partly subangular and rounded, are

known as brcccialcd conglomerate.

Sawh'.one is a rock fonned of consolidated sand. The component
"rains are for the most part of quartz—a most durable mineral,

which must h_ere be regarded as the residue left after all the more
decomposable "minerals of the original rocks have been carried

away in solution or in suspension as fine mud. The colours of sand-

stones arise, not so much from that of the quartz, which is com-

monly white or grey, as from the film or crust which often coats

the grains and holds them together a^ a cement As already stated

iron IS the great colouring ingredient of rocks. In sandstones it

«ive3 rise to red, brown, yellow, and green hues, according to its

denree of oxidation and hydration. In ordinary red sandstones, for

example, each gi-ain of sand is coated with red earthy hsematite.

I n yellow sandstone the oxide has become hydrous in the form of

limonite.

There is as much variety of composition among sandstones as

among conglomerates. Though they consist for the most part of

siliceous grains, they include others of clay, felspar, mica, or other

mineral ; and these may increase in number so as to give a special

character to the rock. Thus sandstones may be argillaceous, fcls-

pathic, micaceous, calcareous, &c. By an increase in the argillaceous

constituents, a sandstone may pass into one of the clay-rocks, just

as modern sand on the sea-floor shades imperceptibly into mud.
On the other hand, by an augmentation in the size of the grains a

sandstone may become a grit, or a peljbly or conglomeratic sandstone,

and pass into a fine conglomerate. A piece of Sne-grained sand-

stone seen under the microscope looks like a coarse conglomerate,

so that the difl'erence between the two rocks is little more than one

of relative size.

Among the varieties of sandstones may be mentioned Flagstone,

a thin-bedded sandstone capable of being split into slabs or flags
;

Freestone, a sandstone which can be cut freely in any direction (the

term is popularly applied to some limestones and other rocks) ; and
BuKrstone, a highly siliceous, exceedingly compact, though cellular,

rock (with Qhara seeds, &c. ), found alternating witli unaltered
Tertiary strata in the Paris basin, and forming from its hardness and
roughness an excellent material for the grindstones of flour-mills.

Oreywackc is a compact aggregate of rounded or subangular grains

of quartz, slate, felspar, or other minerals or rocks cemented by a
paste which is usually siliceous but may bo argillaceous, felspathic,

or calcareous. Grey, as its name denotes, is the prevailing colour;

but it passes into brown, brownish-purple, and sometimes, where
anthracite occurs, into black. The rock is distinguished from
ordinary sandstone by its darker hue, its hardness, the variety of

its component gi'ains, and above all by the compact cement in which
the grains are imbedded. In many varieties so pervaded is the
rock by the siliceous paste that it possesses great toughness, and its

grains seem to graduate into each other as well as into the surrounding
matrix. Such rocks when fine-grained can hardly, at first sight or

with the unaided eye, be distinguished from some compact igneous

rocks, though a microscopic examination at once reveals their frag-

mental character. In other cases, where the greywaeke has been
formed mainly out of the debris of granite, quartz-porphyry, or

other felspathic masses, the grains consist so largely of felspar, and
the paste also is so felspathic, that the rock might be mistaken for

some close-grained granular porphyry. Greywaeke occurs exten-

sively among the Pateozoic formations in beds alternating with

shales and conglomerates. It represents the sand of the PalEeozoic

sea-floor, retaining often its ripple-marks and sun cracks. The
metamorphisni it has undergone has generally not been great, and
for the most part is limited to induration, part.ly by pressure and

partly by peimeation of a siliceous cement.

Quartz-rock (Quartzilc) is a close-grained granular aggregate of

quartz cemented by a highly siliceous matrix. Originally it con-

sisted of a tolerably pure quartz-sand, which has been metamor-
phosed by pressure and the transfusion of a siliceous cement into an

exceedingly hard mass. This cement was probably produced by the

solvent action of heated water upon the quartz grains, which very

generally seem to shade off into each other, or into the intervening

silica. It is owing no doubt to the purely siliceous character of the

grains that the blending of these with the surrounding cement
is more intimate than in grej-wacke, so much so that the rock

often assum.es an almost flinty homogeneous texture. That
quartz-rock as here described is an original sedimentary rock

and not a chemical deposit is shown, not only by its granular

texture, but by the exact resemblance of all its leading features

to ordinary sandstone—false-bedding, alternation of coarser and
finer layers, worm-bun'ows, and fucoid-casts. It occurs in the

form of large masses interstratified with limestones, slates, and
schists. It is also met with locally as an altered form of sandstone,

where this rock is traversed by igneous dykes and indurated into

quartz-rock for a distance of a few inches or feet from the intrusive

mass. Bands of highly silicated sandstones, having th» lustrous

aspect, fine grain, and great hardness of quartz-rock, occur among
the unaltered shales and other strata of the Carboniferous system.

In such cases, the supposition of any general metamorphism being

inadmissible, we must suppose either that these quartzose bands
have been indurated, for example, by the passage through them of

thei-mal silicated water, or that the quartz-rock is there an original

formation.

(6.) Clay-roc'ks.—Thes8 are composed of the finer argil-

laceous sediments or muds derived from the .^aste of pre-

viously formed rocks. Perfectly pure clay, hydrated silicate

of alumina, may be seen where some granites and other

felspar-bearing rocks decompose. But, as a rule, the clay

is mised with various impurities.

Pipe-clay is white, nearly pure, and free from iron. Fire-clay is

a deposit largely found in connexion 'with coal-seams, contains

little iron, and is neaily free from lime and alkalies. Some of

the most typical fire-clays are those long used at Stourbridge,

Worcestershire, for the manufacture of pottery. The best glass-

house pot-clay, that is, the most refractory, and therefore used for

the construction of pots which have to stand the intense heat of

a glass-house, has the following composition:— silica, 73 '82;

alumina, 15'83; protoxide of iron, 295; lime, trace; magnesia,

trace; alkalies, '90; sulphuric acid, trace; chlorine, trace; water,

6-45; specific gravity, 2-51, A veiy siliceous close-grained or

flinty variety, termed Gannister, occurs in the Lower Coal-measures

of the north of England, and is now largely ground down as a

material for the hearths of iron furnaces. Brick-clay is properly

rather an industrial than a geological term, since it is applied to

any clay, loam, or earth, from which bricks or coarse pottery are

made. It is an impure clay, containing a good deal of iron, with

other ingredients. An analysis gave the following composition of

a brick -clay :—silica, 49-44 ; alumina, 34-26 ; sesquioxide of iron,

7-74
; lime, 1-48 ; magnesia, 5-14 ; water, 1'94.

^

Miidstone Is a fine, usually more or less sandy, argillaceous rock,

n.aving no fissile character, and of somewhat greater hardness than

any form of clay. The term Clay-rock has been applied by Eom%
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writers to an iuduratcd clay rctiuiring to be ground and mixed with

water before it acquires plasticity.

WTien clay has been deposited intermittently so as to assume a

thinly stratified or fissile structure, it receives the general name of

Shale. Under this term are included all laminated and indurated

clays which are capable of being split along tlie lines of deposit

into hard leaves. They present almost endless varieties of te.vture

and composition, passing on the one hand into clays, on the other

into flagstones and sandstones, or ao;ain, through calcareous grada-

tions into limestone, or through ferruginous varieties into clay-

ironstone, and through bituminous kinds into coal. An important

variety, known as Oil-shale, and containing so much bituminous

matter that it is now extensively used as a source for the manufac-

ture of solid paraffin and mineral oils is described in the next section.

FlirUy-slale {Lydian-stOTie, Uontstoiu) is siliceous shale or mud-
stone which has been indurated into an exceedingly compact flinty

mass, breaking with a conchoidal or splintery fracture, and usually

of dark colours, black, brown, and red, more rarely white.

Clay-slate is a compact close-gi-ained, very hard, fissile argillaceous

rock, dull lead-blue, grey, green, red, purple, or black in colour,

splitting into thin leaves which are not those of original deposit

but those produced by a superinduced cleavage. In this case the

rock has been aSected by great lateral pressure, whereby its

particles have been forced to adjust themselves with their longer

axes perpendicular to the direction of pressure. This rearrange-

ment has imparted to the rock a fissility wholly independent of

original lamination. The possession of this cleavage is the distinc-

tive character of a true slate.

(c.) Rocks formed of the Debris of Plants.—These have

sometimes been produced by the decay and entombment of

vegetation on the spot where it grew, sometimes by the

drifting of the plants to a distance and their consolidation

there. In the latter case, they may be mingled with

inorganic sediment, so us to pass into carbonaceous shale.

Peal is vegetable matter, more or less decomposed and chemically

altered, found in boggy places and elsewhere where marshy plants

grow and decay. It varies from a pale yellow or brown hbrous

substance, like turf or compressed hay, in which the plant remains

are abundant and conspicuous, to a compact dark-brown or black

material, resembling black clay when wet and some varieties of

lignite when dried. The nature and proportions of the constituent

elements of peat, after being driedat 100° C. , are illustrated by the

analysis of an Irish example which gave—carbon, 60 '48 ; hydrogen,
6'10

; oxygen, 32-55 ; nitrogen, 0-88; while the ash was 330.
There is always a large proportion of water which cannot be

driven off even by drying the peat. In the manufacture of com-
pressed pi'at for fuel this constituent, which of course greatly lessens

the value of the peat as compared with an e(|ual weight of coal, is

driven off to a great extent by chopping the peat into fine pieces,

and thereby exposing a large surface to evaporation. The ash

varies in amount from less than I'OO to more than 65 per cent.,

and consists of sand, clay, feme oxide, sulphuric acid, and minute
proportions of lime, soda, potash, and magnesia.

Lignite is compressed and chemically altered vegetable matter,

often retaining a lamellar or ligneous texture, and stems with woody
fibre crossing each other in all directions. It varies from pale

brown or yelfjw to deep brown or black. Some shade of bro^v^. is

the usual colour, whence the name brown coal, by which it is often

known. It occurs in beds chiefly among the Tertiary strata, under

conditions similar to those in which coal is found in older forma-

tions. It may be regarded, as a stage in the alteration and mineral-

ization of vegetable matter intermediate between peat and true coal.

Coal, the most completely mineralized form of vegetable matter,

occurs as a black (sometimes dark-brown), brittle, usually lustrous

substance, intercalated in beds between strata of sandstone, shale,

fireclay, &e. , in geological formations of Paheozoic, Secondary, and
Tertiary age. .Tlie word coal is rather a popular than a scienific

term, as it is indiscriminately applied to any mineral substance,

capable of being used as fuel. Strictly employed it ought only to

be used with reference to beds of fossilized vegetation, the result

either of the growth of plants' on the spot or of the drifting of them
thither.

The following analyses show the chemical constituents in some
of the principal varieties of coal :

—
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smooth texture, and either dull white or pale grey, their fracture
only sliglitly conchoidal, rarely splintery. Ooze is a mud of organic
origin found covering vast areas of the floor of the Atlantic and other
oceans. Some of it is calcareous and formed wholly or mostly of the
remains oi Foraminifcra, particularly of forms of the genus Glohiger-
ina ; hence this deposit has been termed foraminifeial or globigerina
ooze. Sometimes it is mainly sUiceous, consisting of the remains of
Radiolaria (Radiolarianooze)orof diatoms(Diatomooze). Thesede-
posits are further referred to in the section of this article which treats

of the geological aspects of the ocean. Shell-sand is a sand com-
posed in great measure or wholly of comminuted shells, found com-
monly on a low shelving coast exposed to prevalent on-shore winds.
This deposit when thrown above the roach of the waves and often

wetted by rain, or by trickling runnels of water, is apt to become
consolidated into a mass, owing to the solution and redeposit of lime
round the grains of shell.

Flint and Chert are siliceous rocks (which, though not strictly

fragmental, may be conveniently placed here) found in nodules and
layers in limestones of many different geological ages. Flint is a

dark horny substance, breaking with a splintery to conchoidal
fracture. It is particularly abundant in the chalk formation. Chert
is an impure flint, containing more clay or lime with the silica.

These substances seem in some cases to have had a directly organic

origin, having been secreted from sea-water by the living organisms
;

in other cases, where for example we find a calcareous shell, or

echinus, or coral, converted into silica, it would seem that the sub-

stitution of silica for linue has been effected by a process of chemical
pseudomorphism either after or during the formation of the lime-

stone.'

(«.) Volcanic Fragmental Rochs form an interesting group

composed of. the loose materials ejected from volcanic vents.

In their typical condition they consist merely of consolidated

volcanic debris, including bombs,- scoriae, ejected blocks,

.sand, lapilli, and dust. It is evident, however, that, when
these materials •were deposited in water, there would neces-

sarily be a limit beyond which they would not extend, and
where they would be mingled with and would insensibly

pass into ordinary non-volcanic sediment. Hence we may
expect to find transitional varieties between rocks formed

directly from the results of volcanic explosion and ordinary

sedimentary deposits Moreover, as these fragmental vol-

canic masses usually consist almost wholly of the detritus of

diiferent lavas, which have been blown into fragments in the

volcanic chimneys, we may expect to find, on the other hand,

a passage from them into rocks derived from consolidated

lava-beds by ordinary aqueous erosion. (See part iv.)

Volcanic Conglomerate is a rock composed mainly or wholly of

rounded or subangular fragments of any volcanic rocks in a paste

derived chiefly or wholly from the same materials, usually exhibiting

a stratified arrangement, and often found intercalated between suc-

cessive sheets of lava. In most cases conglomerates of this kind
have been formed by the accumulation of materials ejected from vol-'

canic vents ; occasionally, as just remarked, they may have resulted

from the aqueous erosion of previously solidified, lavas, or from a
combination of both these processes. There does not appe« at

present to be any satisfactory method of always determining the

exact mode of formation, except that well-rounded and smoothed
stones will almost certainly indicate long-continued water-action

rather than trituration in a volcanic vent.

The volcanic conglomerates may receive different names according

to the nature of the component fragments : thus we have basalt-con-

glomcrates, where these fragments are whoUy or mainly of basalt,

trachyte-conglomerates, porphyrite-conglmncratcs, phonolitc-conglo-

merates, &c.

Volcanic Breccia resembles volcanic conglomerates, except that

the stones are angular. This angularity indicates an absence of

aqueous erosion, and, under the circumstances in which it is found,

usually points to volcanic explosions. There is a great variety of

breccias, as basalt-breccia, diabase-breccia, &c.

Volcanic Agglomerate is the name given to a tumultuous assem-
blage of blocks of all sizes up to masses several yards in dia-

meter. It is met with in the "necks" or. pipes of old volcanic ori-

fices. The stones and paste are commonly of one or more volcanic,

rocks, such as basalt or porphyrite, but they include also fragments
of the surrounding rocks, whatever these may be, through which
the volcanic orifice has been drilled. As a rule agglomerate is

devoid of stratification ; but sometimes it includes portions which
have a more or less distinct arrangement in beds of coarser and finer

detritus, often placed on end or inclined in different directions at

high angles.

' Hull and Hardman on Cliert, Trans. Roy. Dub. Soc. new ter. ,

'

vol. i. 7], 1878. I

Volcanic^ Tuff.—This general term may be made to include all

the finer kinds of volcanic detritus, ranging on the one hand through
coarse gravelly deposits into conglomerates, and on the other into
exceedingly compact fine-grained rocks formed of the fin"ot, and
most impalpable kind of volcanic dust. Some tuffs arc- full if

raicrolites or imperfect forms of crj-stallization derived from the
lava which has blown into dust. Others are formed of small
rounded or angular grains of different lavas with fragments of
various rocks through which the volcanic funnels have been drilled.
Jlinutely cellular gjains, as if derived from the ebullition of very
fluid glassy lava like palagonite, constitute much of the tuff in some
of the volcanic necks of Carboniferous age in central Scotland.
Some tuffs have consolidated under water, others on dry land.
As a rule they are distinctly stratified. Near the origin.al vents
of eruption thej^ commonly present rapid alternations of finer and
coarser detritus indicative of successive phases of volcanic activity.
The tuffs may be subdivided according to the nature of the lava

from the disintegration of which they have been formed. Thus we
ha.ve/elsite-tuffs, trachyte-tuffs, basalt-tuffs, pumiee-tuffs, porphyritc-
tuffs, palagonite-tuffs. Some varieties have received special names.
Trass, (Duckstein, Tuffstein) is a compact yellow pumiceous tufl

which has filled up some of the valleys of the Eifel region and is

largely quarried as an hydraulic mortar, Pciperino is an Italian tuiT

of late geological date, full of separate crystals of augite and other
minerals.

PART ni.—DYNAMICAL GEOLOGY.

Under this section is included the investigation of those

processes of change which are at present in progress upon
the earth, whereby modifications are made on the structure

and composition of tlis crust, on the relations between the

interior and the surface, as.shown by volcanoes, earthquakes,

and other terrestrial disturbances, on the distribution of

oceans and continents, on the outlines of the land, on the

form and depth of the sea-bottom, on climate, and on the

races of plants and animals by which the earth is tenanted.

It brings before us, in short, the whole range of activities

which it is the province of geology to study, and leads us
to precise notions regarding their relations to eacli other,

and the results which they achieve. A knowledge of this

branch of the subject is thus the essential groundwork of a
true and fruitful acquaintance with the principles of geology,

seeing that it necessitates a study of the present order of

nature, and thus provides a key for the interpretation of

the past.

The whole range of operations included within the scope

of inquiry in this branch of the science may be regarded as

p vast cycle of change, into which we may break at any
point, and round which we may travel, only to find our-

selves brought back to our starting-point. It is a matter

of comparatively small moment at what part of the cycle

we begin our inquiries. We shall always find that the

changes we see in action have resulted from some that

preceded, and give place to others which follow them.

At an early time in the earth's history, anterior to any of

the periods of which a record remains in the visible rocks,

the chief soiirces of geological action probably lay within

the earth itself. The planet still retained a great store of

its initial heat, and in all likelihood was the theatre of

great chemical changes, giving rise, perhaps, to manifesta-

tions of volcanic energy somewhat like those which have- so

marvellously roughened the surface of the moon. As the

outer layers of the globe cooled, and the disturbances dut

to internal heat and chemical action became less marked,

the influence of the sun, which must always have operated,

would then stand out more clearly, giving rise to that wide

circle of superficial changes wherein variations of tempera-

ture and the circulation of air and water over the surface

of the earth come into play.

In the pursuit of his inquiries into the past history and
into the present regime of the earth,' the geologist must
needs keep his mind ever open to the reception of evidence

for kinds and especially for degrees of action which he had
not bpfore imagined. Human experience has been tou short
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to allow him to a^ume that all the causes aud modes of geo-

logical change have beea de6iiitive!y ascertained. On the

eanh itself there may remain for future discovery evidence

of former operations by heat, magnetism, chemical change,

or otherwise, which may explain many of the phenomena

with which geology has to deal. Of the iufluences, so

many and profound, which the sun exerts upon our planet,

we can as yet only dimly perceive a little. Kor can we tell

what other cosmical influences may have lent their aid in

the evolution of geological changes.

In the present state of our knowledge, all the geological

energy upon and within the earth must ultimately be traced

back to our parent sun. There is, however, a certain pro-

priety and convenience in distinguishing between that part

of it which is due to the survival of some of the original

energy of the planet, and that part which arises from the

present supply of energj- received day by day from the sun.

In the former case we have to deal with tlie interior of the

earth and its reaction upon the surface ; in the latter we

deal with the surface of the earth, aud- to some extent with

its reaction on the interior. This distinction allows of a

broad treatment of the subject under two divisions :—

L Hypogene or Plutonic Action—the changes within the

earth caused by original internal heat and by chemical

action.

IL Epijene or Surface Action—the changes produced on

the superficial parts of the earth, chiefly by the circulation

of air and water set in motion by the sun's heat.

DIVISION I.—HYPOGENE ACTION.

An Inquiry into the Geological Changes in Progress

beneath the Surface of the Eaiih.

In the discussion of this branch of the subject we must

carry iu our minds the conception of a globe stil! intensely

hot in its interior, radiating heat into space, and conse-

quently contracting in bulL Portions of molten rocks from

inside are from time to time poured out at the surface.

Sudden shocks are generated by which destructive earth-

quakes are propagated to and along the surface. Wide

geographical areas are pushed up or allowed to sirtk down.

In the midst of these movements very remarkable changes

are produced upon the rocks of the crust ; they are shat-

tered, fractured, squeezed, crumpled, rendered crystalline,

and even fused.

Section I.—Volcanoes and Volcanic Action.

The term volcanic action (vulcanism or vulcanicity)

embraces all the- phenomena connected with the expulsion

of heated materials from the interior of the earth to the

surface. Among these phenomena there are some of an

evanescent character, while others leave permanent proofs

of their existence. It is naturally to the latter that the

geologist gives the chief attention, for it is by their means

tliat he can trace the former phases of volcanic activity in

regions where, for many ages, there have been no volcanic

eruptions. In the operations of existing volcanoes he cau

observe only the superficial manifestations of volcanic action.

But, examining the rocks of the earth's crust, he discovers

that in the lapse of ages, amid the many terrestrial revolu-

tions which geology reveals, the very roots of former

volcanoes have been laid bare, displaying subterranean

phaseo of vulcanism which could not be studied iu any

modern volcano. Hence an acquaintance only with active

volcanoes will not give us a complete knowledge of volcanic

action. It must be supplemented and enlarged by an

investigation of the traces of former volcanoes preserved in

the crust of the earth.

The openings by which the heated materials from the

interior reach the surface include volcanoes (with their

accompanying orifices), hot-springs, and gas-springs. A
volcano may be defined as a conical eminence, composed

wholly or mainly of materials which liave been ejected from

below, and which have accumulated at the surface round

the vent of eruption. As a rule it presents at its summit

a cup-shaped cavity termed the crater, at the bottom 'of

which is the top of the main funnel or pipe whereby the

communication is maintained with the heated interior. A
volcano, when of small size, may consist merely of one

diminutive cone ; when of the largest dimensions, it forms

a huge mountain,- with many subsidiary tones and many

lateral fissures or pipes, from which the heated volcanic

products are given out.

Yolcanoes may break through any kind of geological

formation. In Auvergne, in the Miocene period, they burst

through the granitic and gneissose plateau of central

France. In Lower Old Ked Sandstone times they pierced

contorted Silurian rocks in central Scotland. In lale

Tertiary and post-Tertiary ages they found their way through

soft marine strata, and formed the huge piles of Etna,

Somma, and Vesuvius. On the banks of the Rhine, at

Bonn and elsewhere they have penetrated some of thi.

older alluvia of that river. In many instances, also, newei

volcanoes have appeared on the sites of older ones. In

Scotland the Carboniferous volcanoes have risen on the sites

of those of the Old Bed Sandstone, those of the Permian

period have broken out among the earlier Carboniferous

eruptions, while the Jlioccne lavas have been injected into

all these older volcanic masses. Again, the newer puys

of Auvergne were sometimes erupted through much older

and already greatly denuded basalt-streams. Somma and

Vesuvius have arisen out of the -great Neapolitan plain of

marine tuflF. In central Italy, also, newer cones have been

thrown up upon the great Roman plain of more ancient

volcanic debris.

It is usual to class volcanoes as active, dormant, and

extinct. This arrangement, however, often presents con-

siderable difficulty in its application. An active volcano

cannot of course be mistaken, for even when not in actual

eruption it shows, by its abuudant evolution of steam and

hot vapours, that it might break out into activity at any

moment. But it is in many cases impossible to decidc-

whether a volcano should be called extinct or only dormant.

The volcanoes of Silurian"age in Wales, of Carboniferous age

in Ireland, of Permian age in-the Hartz, of Miocene age in

the Hebrides, are certainly aU extinct. But the Miocene

volcanoes of Iceland are still represented there by Skaptar-

JbkiAl, Hecla, and their neighbours. Somma, in the first

•ceutrry of the Christian era, would have been naturally

regarded as an extinct volcano. Its fires had never been

known to have been kindled within human tradition ; its

vast crater was a wilderness of wild vines and brushwood,

haunted, no doubt, by wolf and wild-boar. Yet in a few

days, in the autumn of the year 79 the half of the crater

walls was blown out by a terrific series of explosions, the

present Vesuvius was then formed within the limits of the

earlier crater, and since that time volcanic action has been

intermittently exhibited ap to the present day. Some of

the intervals of quietude, however, have been so consider-

able that the mountain might then again have been claimed

as an extinct volcano. Thus, in the 131 years between

1500 and 1G31, so completely had eruptions ceased that the

crater' had once more become choked with copsewood. A
few pools and springs of very salt and hot water remained

as memorials of the former condition of the mountain. But

this period of quiescence closed with the eruption of 1631,

—the most powerful of all the known explosions of Vesu-

rius, except the great one of 79.

In the island of Ischia, Mont Epomeo was last in eruption

in the year 1303, its previous outburst having taken place,
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it is believed, about 17 centuries before that date. ^ From
the craters of the Eifel, Auvergne, the Vivarais, and central

Italy, though many of them look as if they had only re-

cently been formed, no eruption has been known to come
during the times of humau history or tradition. From
these examples it is clear that no real distinction can be
drawn between dormant and extinct volcanoes. Also, from
the fact above mentioned, that volcanoes have often

appeared on areas occupied by those of previous geolo-

gical periods, it is equally evident that volcanic action is

apt to show itself again and again even at vast intervals

within the same regions and over the same sites.

§ 1. Volcanic Products.

The materials erupted from volcanic vents may be classed

as (1) gases and vapours, (2) lavas, (3) fragmentary sub-

stances. A brief summary under each of these heads may
be given here ; the mode and order of appearance of the

several products will be stated in § 2.

1. Gases and Vapours.—These play an important part

in volcanic activity; they show themselves in the earliest

stages of a volcano's history, and . continue to appear

for centuries after all the other evidences of subterranean

action have ceased to be manifested. By much the most

abundant of them all is steam. It has iJeen estimated to form

iVo°o ^^^ °^ '^® whole cloud which hangs over an active

volcano. In great eruptions it rises in prodigious quantities,

and is rapidly condensed into a heavy rainfaU. M.

Fouqu^ calculated that daring 100 days Etna had ejected

vapour enough to form, if condensed, 2,100,000 cubic

metres of water. But even from volcanoes which, like the

Solfatara near Naples, have been dormant for many cen-

turies it sometimes still rises without intermission and in

considerable volume. Jets of vapour rush out from clefts

in the sides and bottopa of a crater with a noise like

that made by the steam blown ofif by a locomotive.

The number of these funnels is often so large, and the

amount of vapour so abundant, that only now and thfn,

when the wind blows the dense cloud aside, can a momen-
tary glimpse be had of a part of the bottom of the crater

;

while at the same time the rush and roar of the escaping

steam remind one of the din of some vast factory. Aqueous

vapour rises likewise from rents on the outside of the

volcanic cone. It issues so copiously from the molten lava

which pours down the slopes of the cone that the stream

of rock is almost concealed from view by the cloud ; and it

continues to escape from fissures of the lava, -far below the

point from which the molten matter proceeded, for a long

time after the rock has solidified and come to rest. So

saturated, as it were, are many crystalline lavas with the

vapour of water that 5Ir Scrope even suggested that they

derive their mobility from this cause.

Probably in no case is the steam mere pure vapour of

water. It is associated with other vapoury and gases dis^

engaged from the potent chemical laboratory underneath.

Of these probably the most abundant is sulphuretted-

hydrogen, readily traceable by its characteristic odour. Its

liability to decomposition leads to the deposition of a yellow

crust of sulphur about the orifices from which it rises

;

perhaps, also, in great part to the alteration of this gas

must we attribute the sidphuric acid so frequently, observed

at volcanic vents. Another gas especially abundant at

Vesuvius, but not detected in all volcanoes, is hydrochloric

acid, which comes away with the steam, and gives it its

pungent suflFocating fumes. Carbonic acid appears in

most volcanoes, partly as one of their usual products, but

chiefly given off during the feebler conditions of activity

and in the last stages of vulcanism. After an erup-

tion of Vesuvius this gas has sometimes been discharged

30 copiously that hundreds of hares, pheasants, and part-

10—11

ridges have been suffocated by it. In the ancient volcanic

regions of the Eifel and Auvergne, it still rises in pro-

digious quantities. Bischof estimates that the quantity of

carbonic acid evolved in the Brohl Thai amounts to five

millions of cubic feet, or 300 tons of gas in one day.

Nitrogen, derived doubtless from the decomposition of

atmospheric air dissolved in the water which penetrates

into the volcanic foci, has been frequently detected among
the gaseous emanations.

With these gases and vapours are associated many sub-

stances which, sublimed by the volcanic heat, appear as

deposits along crevices and surfaces wherein they reach

the air and are cooled. Besides sulphur, which has been

already mentioned, there are several chlorides (particularly

that of sodium, and less abundantly those of iron, copper,

and lead), sal-ammoniac, specular iron, oxide of copper

(tenoritel, boracic acid, and other substances. Sodium
chloride sometimes appears so abundantly that wide spaces

of a volcanic cone, as "well as of the newly erupted lava,

are crusted with salt, which can even be profitably removed

by the inhabitants of the district Considerable quantities

of these chlorides may thus be buried between successive

sheets of lava; and in long subsequent times may give rise

to mineral springs, as has been suggested with reference to

the saline waters which issue from volcanic rocks of Old Bed
Sandstone and Carboniferous age in Scotland. The iron-

chloride forms a bright yellow and reddish crust on the

crater walls, as well as on loose stones on the slopes of the

cone. Specular iron forms abundantly as thin lamellae in

the fissures of Vesuvian lavas. Tenorite may be seen at

the edge of the crater of Vesuvius, condensing into fine

filaments which are blown away by the wind. An order

of succession has been observed to take place in the ap-

pearance of the different volcanic gaseous discharges.

In connexion with the aqueous vapour of volcanoes,

reference may be made here to the abundant discharges

of water which accompany volcanic explosions. Three

sources of this water may be assigned ;—(1) from the melting

of snow by a rapid accession of temperature previous to

or during an eruption,—this takes place from time to time

on Etna, and still more markedly in Iceland and among the

snowy ranges of the Andes
; (2) from the condensation

of the vast clouds of steam which are discharged during an

eruption,—this undoubtedly is the chief source of the

destructive torrents so frequently observed to form part of

the phenomena of a great volcanic explosion ; and (3) from

the disruption of reservoirs of water filling subterranean

cavities, or of lakes occupying crater-basins,—this has

several times been observed among the South American

volcanoes, where immense quantities of dead fish, which

inhabited the water, have been swept down with the escap-

ing torrents. The volcano of Agua, in Guatemala, has

never been known to discharge anything but water. In

the large crater of Idjen, ene of the volcanoes of Java, lay

a hot steaming lake of acid water, > In the beginning of the

year 1817 an eruption took place, by which the water was

discharged with frightful destruction down the slopes of the

mountain. After the explosion the basin filled again with

water, but its temperature was no longer high.

In many cases the water rapidly collects volcanic dust as

it rushes down, and soon becomes a pasty mud, or it issues

at first in this condition from the volcanic reservoirs, from

which, after violent detonations, it is discharged. Hence

arise what are termed mud-lavas or aqueous lavas,_which

in many respects behave like true igneous lavas. This mud

eventually consolidates into one of the numerous forms of

tuff,—a rock which, as has been already stated (p. 239), varies

greatly in the amount of its coherence, in its composition,

and in its internal arrangement. Obviously, unless where

subsequently altered, it can possess none of the crystalline
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structure of true lavas. As a rule it betrays its aqueous

origin by more or less distinct evidence of stratification, by

the multifarious pebbles, stones, blocks of rock, tree-trunks,

branches, shells, bones, skeletons, which it has swept along

in its course and preserved within its mass. Sections of

this compacted tuff may be seen at Herculaneum. The

trass of the Brohl Thai and other valleys in the Eifel district,

referred to on p. 239, is another example of an ancient

volcanic mud.
2. Lavas.—The term lava is applied generally to all

Ihe molten rocks which flow out from volcanoes.* The
behaviour of the lava as it issues and flows down the

volcanic cones will be described in the next sub-section. It

will bo su6Scient to refer here to some of the leading pecu-

liarities of the lavas viewed as volcanic products. (1.)

Their specific gravity ranges between 2'37 and 3'22. (2.)

The heavier varieties contain much magnetic or titani-

ferous iron, with augite and olivine, their composition

being basic, and their proportion of silica averaging about

45 or 50 per cent. In this group come the basalts, dolerites,

nepheline-Iavas, and leucite-lavas. The lighter varieties

contain commonly a minor proportion of metallic bases, but

are .rich in silica, their percentage of that acid ranging

between 60 and 80. They are thus not basic but acid

rocks. Among their more important species, trachyte,

rhyolite, obsidian, pitchstone, and pumice may be enu-

merated. (3.) They differ much in texture, (a) Some
are entirely crystalline, consisting of nothing but an
interlaced mass of crystals and crystalline particles, as

ia some dolerites, (6) Some show more or less of a

half-glassy or stony matrix, in which the constituent

crystals are imbedded ; this is the most common arrange-

ment, (c) Others are entirely vit 30us, such crystals or

crystalline particles as occur in them being quite subordi-

nate, and, so to speak, accidental enclosures in the main
glassy mass. Obsidian or volcanic glass is the type of this

group. ((/) They further differ in the extent to which their

mass has been affected by the interstitial steam at the time
of their eruption. Some show no outward signs of any
influence from that cause ; in others, however, the expansion
of the imprisoned steam has been such as to expand the
still molten stone into an open cellular texture, somewhat
like that of open ill-baked bread. Such a vesicular arrange-

ment very commonly appears on the upper surface of a lava

current. (4.) They vary greatly in colour and general
external aspect. The heavy basic lavas are usually dark-
grey, or almost black, though, on exposure to the weather,

they usually acquire a brown tint from the oxidation and
hydration of their iron. Their surface is commonly rough
and rugged, until it has been sufiiciently decomposed by the

atmosphere to crumble into excellent soil which, under
favourable circumstances, supports a luxuriant vegetation.

The less dense lavas, such as phonolites and trachytes, are

frequently paler in colour, sometimes pale yellow or buff,

and decompose into light soils ; but the obsidians present

rugged black sheets of rock roughened with ridges and
heaps of froth-like pumice.

3. Fragmentary Materials.—Under this title we include
all the substances which, driven up into the air by volcanic
explosions, fall in solid form to the ground—tho dust,

ashes, sand, cinders, and blocks of every kind which aro

projected from a volcanic orifice. These materials must
obviously differ greatly in composition, texture, and appear-
ance, even during a single eruption, and still more in suc-
ceMive explosions of the same volcano. For the sake of

convenience separate names are applied to soma of the more

' " Alles ist lava was im Vulkane fliesst und durch seine Fliissigkrit
neno Lagerstiiltcr einniiomt " is Leopold Von Buck's comprelieusive
deSottion.

distinct varieties. Of these the more important are the

following. (1.) Ashes ami Sand.—la many eruptions vast

quantities of an exceedingly fine light grey powder ara

ejected. As this substance greatly resembles what is left

after a piece of wood or coal is burnt in an open fire, it haa

been popularly termed ash, and this name has been adopted

by geologists. If, however, by the word ash the result of

combustion is implied, its employment to denote any pro-

duct of volcanic action must be regretted as apt to convey

a wrong impression. The fine ashlike dust ejected by a

volcano is merely lava in an extremely fine state of com-

minution. So minute are the particles that they find

their way readily through the finest chinks of a closed room,

and settle down upon floor and furniture as ordinary dust

does when a house is shut up for a short time. From this

finest form of material gradations may be traced through

what is termed volcanic sand into the coarse varieties of

ejected matter. In composition the ash and sand vary

necessarily with the nature of the lava from which they are

derived. (2.) When the fragments range from the size of

a pea to that of a walnut they are called lapilli. These are

'pieces of lava, round, subangular, or angular in shape, and

having the same indefinite range of composition as the finer

dust. As a rule, the coarse fragments fall nearest the focus

of eruption. Sometimes they are solid fragments of lava,

but more usually they have a cellular texture, while some-

times they are so light and porous as to float readily on

water, and, when ejected near the sea, to cover its surface

over a large area. (3.) Volcanic Blocks are large pieces of

stone, often angular in shape. In some cases they appear

to be fragments loosened from already solidified rocks in

the chimney of the volcano. Hence we find among them

pieces of older tuffs, and of lavas recognizably belonging to

early eruptions. But in other and numerous instances they

are not volcanic rocks at aU, but belong to earlier forma-

tions through which the volcanic chimney has been drilled.

Blocks of a coarsely crystalline granitoid lava have been par-

ticular!j' observed both on Etna and Vesuvius. In the year

1 8?0 a mass of that kind weighing several tons was to be

seen lying at the foot of Vesuvius, within the entrance to

the Atrio del Cavallo. Similar blocks occur among the Car-

boniferous volcanic pipes of central Scotland. In the older

tuffs of Somma, blocks of altered limestone form the chief

repositories of the Vesuvian minerals. (4.) Volcanic Bomhs
and Slags.—These have originally formect portions of the

column of lava ascending^the pipe of the volcano, and have
been detached and hurled into the air by the successive

explosions of steam. In the case of a bomb, we have a
round, elliptical, or pear-shaped and often discoidal mass of

lava, from a few inches to several feet in diameter.

Sometimes it is tolerably solid throughout, more usually

vesicular. Not unfrequently it consists of a hollow interior,

with a shell which is vesicular towards .the centre and
becomes more close-grained towards the outside. There
can be no doubt that, when torn by eructations of steam
from the surface of the boiling lava, the material of

these bombs was in as thoroughly molten a condition

OS the rest of the mass. From the rotatory motion
imparted by its ejection, it took a circular form, and
in proportion to its rapidity of rotation and fluidity

would be the amount of its " flattening at the poles." The
centrifugal force within would allow the expansion of the
interstitial vapour, while the outer surface would rapidly

cool and solidify ; hence the solid crust, and the porous or

even cavernous interior. Such bombs, varying from the
size of an apple to that of a man's body, were found by Mr
Darwiu abundantly strewed over the ground in the island

of Ascension.2 They have beed found likewise in the tuff of

' Geological Observations on Volcanic Islands, 2J edit
, p. *2.
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Lower Carboniferous date at Dunbar, in Scotland. Wben
the ejected fragment of lava has a rough irregular form,

and a porous structure like the clinker of an iron-furuace,

it is known as a slay.

The fragmentary materials erupted by a volcano and
deposited around it acquire by degrees more or lesis con-

solidation, partly from the mere pressure of the higher upon

the lower strata, partly from the influence of infiltrating

water. It has been already stated (part ii., p. 239) that

diflerent names are applied to the rocks thus formed.

The coarse, tumultuous, uustratified accumulation of vol-

canic debris within a crater or funnel is called agglomerate.

When the debris, though still coarse, is more rounded,

and is arranged in a stratified form, it is a volcanic con-

glomerate. The finer-grained varieties, formed of dust

and lapilli, are included in the general designation of tufl's.

These are usually pale-yellowish, greyish, or brownish, some-

times black rocks, granular, porous, and often incoherent in

texture. Organic remains sometimes occur in tuflf. Where
the volcanic debris has accumulated over the floor of a lake,

or of the sea, the eatombing and preserving of shells and

other organic objects must continually take place. But even

in the tutfs of a volcanic cone traces of animals and plants

may be preserved. Professor G uiscardi of Naples has found

about 100 species of marine shells of living species in the

old tufts of Vesuvius. Marine shells have been picked up

within the crater of Monte Nuovo, and have been frequently

observed ia the old or marine tuff of that district. The
showers of ash ^hich fall on the outer slopes of a volcano.

Or the sheets of mud which sometimes are spread out there,

cover over and often preserve the land-shells, insects, and

vegetation living on the area at the time. The older tuffs

of, Vesuvius have yielded many remains of the shrubs and

trees which at successive periods have clothed the flanks

of the mountain.

§ 2. Volcanic Aclioiu

We have now to consider the circumstances under which

the various solid, liquid, and gaseous products of a volcano

are emitted. Volcanic action may be either constant or

periodic. Stromboli, in the Mediterranean, so far as we
know, has been uninterruptedly emitting hot stones, steam,

and lava, from the earliest period of history. Among the

Moluccas the volcano Sioa, and in the Friendly Islands

that of Tofua, have never ceased to be in eruption since

their 6rst discovery. The lofty cone of Sangay, among the

Andes of Quito, is always giving off hot vapours ; Cotopaxi,

too, is ever constantly active. But, though examples' of

unceasing action may thus be cited from widely different

quarters of the globe, they are nevertheless exceptional.

The general rule is that a volcano breaks out from time to

time with greater or less fury, and after longer or shorter

intervals of quiescence.

To what particular cause or series of causes any special

eruption maj' be due is a question to which at present no

definite answer can be given. An attempt has been made
to show that the explosions of a volcano are to some extent

regulated by the conditions of atmospheric pressure over

the area at the time. In the case of a volcanic funnel like

Stromboli, where, as Mr Scrope pointed out, the expansive

subterranean force within, and the repressive effect of

atmospheric pressure without, just balance each other, any

serious disturbance of that pressure might be expected to

make itself evident by a change in the condition of the

volcano. Accordingly, it has long been remarked by the

fishermen of the Lipari Islands that in stormy weather

there is at Stromboli a more copious discharge of steam and

stones than in fine weather. They make use of the cone as

a weather-glass, the increase of its activity indicating a

'-ailing, and the diminution a rising barometer. In like

manner Etna, according to S. von Waltershausen, is most
active in the winter months. When we remember the con-

nexion now indubitably established between a more copious
discharge of fire-damp in mines and a lowering of atmo-
spheric pressure, we may be prepared to find a similar influ-

ence affecting the escape of vapours from the upper surface of

the lava column of a volcano ; for it must not be forgotten
that it is not so much to the lava itself as to the expansive
vapours accompanying it that the manifestations of volcanic

activity are due. Among the Vesuvian eruptions since the
middle of the 1 7th century, the number which took place in

winter and spring was to that of those which broke out in

summer and autumn as 7 to 4. But there may be other

causes besides atmospheric pressure concerned iu these

differences j the preponderance of luin during the wintei

and spring may be one of these. At present we must wait

for further data.

Kluge has sought to trace a connexion between the years

of maximum and minimum sun-spots and those of greatest

and feeblest volcanic activity, and has constructed lists to

show that years which have been specially characterized by
terrestrial eruptions have coincided with those marked by
few sun-spots and diminished magnetic disturbance.' Such
a connexion cannot be regarded as having yet been satis,

factorily established. Again, the same author has called

attention to the frequency and vigour of volcanic explosions

about the middle of August, at or near the time of the

yearly meteoric shower. But in this case, likewise, the

cited examples can hardly yet be looked upon as more
than coincidences.

The case of Kilauea, in Hawaii, seems to show a regular

system of eruptive periods. Dana has pointed out that

outbreaks of lava has-e taken place from that volcano at

intervals of f:->m eight to nine years, this being the time

required to fill the crater up to the point of outbreak, or

to a depth of 400 or 500 feet. But the great eruption of

1868 did not occur untO after an interval of 18 years. The
same author suggests that the missing eruption may have

been submarine.

The approach of an emption is not always indicated by any

premonitory symptoms, for many tremendous explosions are

recorded to have taken place in different parts of the world

without any perceptible warning. Much in this respect

would appear to depend upon the condition of liquidity of

the lava, and the amount of resistance offered- by it to the

passage of the escaping vapours through its mass. In

Hawaii, where the lavas are remarkably liquid, vast out-

pourings of lava have taken place quietly without earth-

quakes during- the present century. But even there the

great eruption of 1868 was accompanied by tremendous

earthquakes.

The eruptions of Vesuvius are often preceded by a failure

or diminution of the weUs and springs in the district. But

more frequent indications of an approaching outburst are

conveyed by sympathetic movements of the ground beneath.

Rumblings and groanings from a subterranean source are

heard ; slight tremors succeed, increasing in frequency and

violence till they become distinct earthquake shocks. The

vapours from the crater rise more abundantly into the air.

All this time the lava column in the pipe or funnel of the

volcano has been slowly ascending, forced upward and kept

in perpetual agitation by the passage of the elastic vapours

through its mass. If a long previous interval of quiescence

has elapsed, there may be much solidified lava towards tha

top of the vent which will restrain the ascent of the still

molten portion underneath. A vast pressure is thus

exercised on the sides of the cone. Should > these be too

weak.to resist, they will open in one or more rents, and the

' Vcier Synchnmiamia vnd AnCagaaiimus, p. 72.
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liquid lava will Issue from the outer slope of the mountain ;

or the energies of the volcano will be directed towards

clearing the obstruction in the chief throat, until, with

tremeiidous explosions, and the rise of a vast cloud of dust

and fragments, the bottom and sides of the crater are finally

blown out, and the top of the cone disappears. T!ie lava

may now escape from the lowest part of the lip of the

crater, while, at the Same time, immense numbers of red-hot

bombs, scorite, and stones are shot up into the air, most of

them falling back into the crater, but many descending

upon the outer slopes of the cone, and some even upon the

country beyond the base of the mountain. The lava rushes

down at first like one or more rivers of melted iron, but, as

it cools, its rate of motion lessens. Clouds of steam rise

from its surface, as well as from the central crater. Indeed,

every successive paroxysmal convulsion of the mountain is

marked, even at a distance, by the rise of huge ball-like

wreaths or clouds of steam, mixed with dust and stones,

forming a vast column which towers sometimes a couple of

miles above the summit of the cone. By degrees these

diminish in frequency and intensity. The lava ceases to

low, the showers of stones and dust dwindle down, and

after a time, which may vary from hours to days or months,

iven in the regime of the same mountain, the volcano be-

comes once more tranquil.

Let us now consider some of the aspects of this action

which have more particular geological interest from the

permanent changes with which they are connected, or from

the way in which they enable us to detect end realize con-

ditions of volcanic energy in former periods.

I'Usiires.—During the convulsions which culminate in

the formation of a volcano, as well as in the subsequent

progress of the mountain so formed, the ground at and

around the focus of action is liable to be rent open by
(issures. These tend to diverge from the focus ; but around

the vent where the rocks have been most exposed to con-

cussion the fissures sometimes intersect each other in all

directions. In the great eruption of Etna, in the year 1669,

a series of sis parallel fissures opened on the side of the

mountain. One of these, with a breadth of two yards, ran

for a distance of 12 miles, in a somewhat winding course, to

within a mile of the top of the cone. Similar fissures, but

on a smaller scale,' have often been observed on Vesuvius;

and they are recorded from many other volcanoes.

Two obvious causes may be assigned for the production

of fissures :—(1) the enormous expansive force of the im-

prisoned vapours acting upon the walls of the funnel and
convulsing the cone by successive explosions; and (2) the

Jiydrostatic pressure of the lava-column in the funnel,

amounting to about 125 R) per square inch, or 8 tons on

the square foot, for each 100 feet of depth. Both of these

causes may act simultaneously.

Into the rents thus formed the molten lava naturally

finds its way. It is indeed forced into them, and solidifies

there like iron in a mould. The cliffs of many an old

crater show how marvellously they have been injected by
such veins or di/ke3 of lava. Those of Somma, and the Val

del Hue on Etna, have long been known. The dykes

project now from the softer tuffs like great walls of masonry.

Such wedges of solid rock driven into the cone must
widen its dimensions, and at the same time from their

length and ramifications must bind the substance of the

cone together, and thus strengthen it against the efTecta

of future convulsions. We can understand, therefore, how
there should be for a time an alternation in the character

of the eruptions of a volcano, depending in great measure

upon the relation between the height of the cone on the

one hand and the strength of its sides on the other. When
the sides have been well braced together by interlacing dykes,

and further thickened by the spread of voloanic materials

[ill. DYNAMICAL.

all over their slopes, they may resist the effects of explosion

and of the pressure of the ascending lava-column. In tL ..

case the volcano may find relief only from its summit, and

if the lava flows forth it will do so from the top of the cone.

As the cone increases in elevation, however, the pressure

from within upon its sides augments. Eveutually egress

is once more established on the flanks by means of fissures,

aud a new series of lava-streams is poured out over tne

lower slopes.

Though lava very commonly issues from the lateral

fissures on a volcanic cone, it may sometimes approach the

surface without actually flowing out. The great fissure on

Etna in 1669, for example, was visible even from a distance

by the long line of vivid light which rose from the incan-

descent lava within. Again, it frequently happens that

minor volcanic cones are thrown up on the line of a fissure.

This may arise either from the congelation of the lava round

the point of emission, or from the accumulation of ejected

scoriae round the fissure-vent. Of the former structure

examples occur in Hawaii, where the lava is remarkably

liquid, and rapidly hardens into tears or drops, like wax
down the sides of a candle. Where in viscid lavas the

steam tears ofi' and throws up many scorias and bombs, a

cone of such loose materials will naturally form round the

orifice by which the lava escapes from the flank of the

mountain.

Explosions.—Although volcanic materials may be erupted

to a large extent without the appe,arance of visible fissures,

they cannot in such cases reach the surface without some

explosive action, and the consequent displacement and

removal of previously existing rock. Vents are thus blown

out of the solid crust, the volcanic energy being, as it

were, concentrated on a given point, which we may suppose

must usually be the weakest in the structure of that

part of the crust. The operation has often been observed

in volcanoes already formed, and has even been witnessed

on grouihi previously unoccupied by a volcanic vent. The
history of the cone of Vesuvius brings before us a long

series of such explosions, beginning with that of 79—the

greatest which has occurred within the times of huioan

history—and coming down to the present day. Even now,

in spite of all the lava and ashes poured out during the last

eighteen centuries, it is easy to see how stupendous must have
been that earliest explosion, by which the southern half of

the ancient crater was blown out. At every successive

important eruption, a similar but minor operation takes

place within th»i present cone. • The hardened cake of lava

forming the floor is burst open, and with it there usually

disp.ppears much of the upper part of the cone, and some-
times, as in 1872, a large segment of the crater-wall. In
the year 1538 a new volcano, Monte Nuovo, was formed in

24 houia on the margin of the Bay of Naples. A cavity

was drilled by successive explosions, and such quantities of

stones, scorise, and ashes were thrown out from it as to form
a hill 440 English feet above the sea-level, and more than a

mile and a half in circumference. Most of the fragments
now to be seen on the slopes of the cone and inside its

beautifully perfect crater are of various volcanic rocks,

many of them being black scoriae : but pieces of Roman
pottery, -together with fragments of the older underlying
tuff, and some marine shells, have been obtained; and these

doubtless formed part of the soil and subsoil dislocated and
ejected during the explosions.

It is not necessary, and it does not always happen, that

any actual solid or liquid volcanic rock is ejected even
when explosions of considerable violence take place, whereby
tbo rocks through which the funnel rises are much shattered.

Thus among the cones of the extinct volcanic tract of the
Eifel, some occur consisting entirely, or nearly so, of com-
minuted debris of the Devonian greywacke and slate which
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form the prevailing rocks there, and through which the

various volcanic vents have been opened. Evidently in

these cases elastic vapours only forced their vfay to the

surface ; and we see what probably often takes place in

the early stages of a volcano's history, though the frag-

ments of tlie° underlying disrupted rocks are in most

instances buried aud lost under tlie far more abundant sub-

sequent volcanic materials. Sections of ancient volcanic

necks or pipes sometimes afford an excellent opportunity

of observing that these orifices were originally opened

by the blowing out of the solid crust and not by the forma-

tion of fissures. Many examples occur in Scotland among
volcanic rocks of Old Red Sandstone, Carboniferous, and

Permian age. The orifices are there filled with fragmentary

materials wherein portions of the surrounding and underly-

ing rocks form a noticeable proportion.

Showers of D list and Stones.—A communication having

been.opened, either by Assuring or explosion, between the

heated interior and the surface, fragmentary materials

seldom fail to be ejected from it. These may consist at

first mainly of the rocks through which the orifice has been

opened, as has just been explained. But if eruptive energy

continues, they soon appear in larger quantities, and consFst

of thoroughly volcanic substances. In a great eruption

vast numbers of red-hot stones are shot up into the air, and

fall back partly into the crater and partly on the outer slopes

of the cone. But instances are known where large stones,

ejected obliquely, have described huge parabolic curves in

the air, and fallen at a great distance. Stones 8 fc in

weight occur among the ashes which buried Pompeii. The
volcano of Antuco in Chili is said to send stones flying to a

distance of 36 miles, and Cotopaxi is reported to have hurled

n 200-ton block 9 miles.

But in many great eruptions, besides a constant shower

of stones and scorias, a vast column of exceedingly fine dust

rises out of the crater, sometimes to a height of more than

a mile, and then spreads outwards like a sheet of cloud. So
dense sometimes is this dust-cloud that the sun is obscured,

and for days together the darkness of night reigns for miles

around the volcano. In 1822 this was the case at Vesuvius,

the ashes not only falling thickly on the villages round the

base of the mountain, but travelling as far as Ascoli, which

is 56 Italian miles distant from the volcano on one side, and
as Casano, 105 miles on the other. But probably the most
stupendous outpouring of volcanic ashes on record was that

which took place, after a quiescence of 26 years, from the

volcano Coseguina, in Nicaragua, during the early part of

the year 1835. On that occasion utter darkness prevailed

over a circle of 35 miles radius, the ashes falling so thickly

that, even 8 leagues from the mountain, they covered the

ground to a depth of about 10 feet. It was estimated

that the rain of dust and sand fell over an area at least

270 geographical miles in diameter. Some of the finer

materials, thrown so high as to come within the influence

of an upper air-current, were borne away eastward, and fell

four days afterwards at Kingston, in Jamaica—a distance

of 700 miles.

An inquiry into the origin of these showers of fragmentary

materials brings vividly before us some of the essential

features of volcanic action. We find that bombs, slags, and
lapilli may be thrown up in comparatively tranquil states

of a volcano, but that the showers of fine dust are discharged

with violence, and only appear when the volcano becomes
more energetic. Thus, at the constantly, but quietly, active

volcano of Stromboli, the column of lava in the pipe may
be watched slowly rising and falling with a slow rhythmical

movement. At every rise the surface of the lava swells up
into blisters several feet in diameter, which by and by
burst with a sharp explosion that makes the walls of the
crater vibrate. A cloud of steam rushes out, carrying with

it hundreds of fragments of the glowing lava, sometimes to

a height of 1200 feet. It is by the ascent of steam through

its mas3 that a column of lava is kept boiling at the Ijottom

of a crater, and by the explosion of successive larger bubbles

of steam that the various bombs, slags, and fragments of

lava are torn off and tossed into the air. It has often been
noticed at Vesuvius that, after each great concussion, a liuge

ball-like cloud of steam rushes up from the crater. Doubt-
less it is the sudden escape of that steam which causes the

explosion. The violence of the explosion will depend
gieatly upon the viscidity of the lava, and the consequent

resistance offered to the upward passage of the steam.

Explosions and accompanying scoriaa are abundant at

Vesuvius, where the lavas are comparatively viscid ; they

are almost unknown at Kilauea, where the lava is remark-

ably liquid.

The steam, collecting into larger or smaller vesicles, works

its way upward through the substance of the molten lava.

As the elasticity of this compressed vapour overcomes the

pressure of the overlying lava, it escapes at the surface, and

there the lava is thus kept in ebullition. But this com-

paratively quiet operation, which may be watched within

the craters of many active volcanoes, does not produce clouds

of fine dust. The friction of the millions of stones ascend-

ing and descending through the air in the dark column

above the crater, though it must doubtless cause much dust

and sand, can give rise to but an insignificant proportion of

what is actually reduced to the condition of extreme subdi-

vision necessary to produce widespread darkness and a thick

far-reaching deposit of ashes. The explanation now ac-

cepted calls in the explosive action of steam as the imme-

diate cause of the trituration. A sudden and powerful

explosion of steam, it is maintained, will blow the top of

the lava column into dust, like water shot out of a gun.

We must remember that the aqueous vapour by which

many lavas are so largely impregnated must exist inter-

stitially far down in the lava-column, under an enormous

pressure, and at a white heat. The sudden ascent of lava

so constituted will relieve the pressure rapidly without

sensibly affecting the temperature of the mass. Conse-

quently the white-hot steam will at length explode, and

reduce the molten mass containing it to the finest powder.

Evidently no part of the operations of a volcano has

greater geological, significance than the ejection of such

enormous quantities of fragmentary matter. In the first

place, the fall of tliese loose materials round the orifice of

discharge is one main cause of the growth of the volcanic

cone. The heavier fragments gather around the vent, and

there too the thickest accumulation of finer dust takes

place. Hence, though successive explosions may blow out

the upper part of the crater-walls, and prevent the mountain

from growing so rapidly iu height, every eruption must add

to the diameter of the cone. In the second place, as every

shower of dust and sand adds to the height of the ground

on which it falls, thick volcanic accumulations may be

formed far beyond the base of the mountain. In these are

entombed trees and other kinds of vegetation, together with

the bodies of many animals, as well as the works of man.

Hence new geological formations arise which, in their

component materials, not only bear witness to the volcanic

eruptions which produced them, but preserve a record of

the land-sfirfaces over which they spread. In the third

place, besides the distance to which the fragments may be

hurled by volcanic explosions, or to which they may be

diffused by the ordinary aerial movements, we have to take

into account the vast spaces across which the finer dust is

sometimes borne by upper currents in the atmospliere. An
instance has already been cited where ashes from Coseguina

feU 700 miles away, having been carried all that long

distance by a high counter-current of air, moving apparently
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at the rate of about 7 miles an hour in an opposite direction

to that of the wind which blew at the surface. On several

occasions ashes from one of the Icelandic volcanoes have

fallen so thickly between the Orkney and Shetland Islands

that vessels passing there have had the unwouted deposit

shovelled off thsir decks in the morning. In the year 1 783,

during an eruption of Skaptar-JokuU, so vast an amount of

fine du.^it was ejected that the atmosphere over Iceland con-

tinued loaded with it for months afterwards. It fell in

such quantity over parts of Caithness—a distance ot 600

miles—as to destroy the crops ; that year is still spoken

of by the inhabitants as the yeir of "the ashie." Traces

of the same deposit were observed even as far as Holland.

Hence it is evident that volcanic deposits may be formed

in regions many hundreds of miles distant from any active

volcano. A single thin layer of volcanic detritus in a group

of sedimentary strata would thus not of itself prove the

existence of contemporaneous volcanic action in its neigh-

bourhood. It might be held to have been wind-borne from

a volcano in a distant and separate region.

Lava-streams.—A microscopic examination of their in-

timate structure shows that lavas 4iave been truly molten

rocks. They usually consist fundamentally of a glass

through which are ditfused, in greater or less abundance,

various microlites and crystals. Their degree of liquidity,

at the time of emission, seems to depend on the extent

to which the rock remains in the condition of glass,

viscidity increasing with the development of the microlites

and crystals out of the glassy menstruum in which, no

doubt, originally their component molecules were diffused.

The fluidity may also be governed in no small degree by

tiie amount of vapour existing interstitially in the molten

mass. Mr Scrope indeed contended that aqueous vapour

was the main cause of the mobility of such crystalline

lavas as those. of Vesuvius. But even where the lava

pours forth with a liquidity like that of melted iron, it

speedily assumes a more viscid motion, as the process of

devitrification advances and the rock is exposed to the

chilling effects of radiation and of contact with air and

soil An interesting fact, admirably shown by the micro-

scope, but often easily observable with the naked eye, is

that in lava still liquid and mobile well defined crystals

make their appearance. These sometimes are broken during

the continued movement of the surrounding mass, the

separated fragmentstecoming involved in the general glassy

base or portions of that base, are injected into che fractures

of the crystals. Well-defined crystals of leucite may be

seen in specimens of Vesuvian lava, which has been ladled

out from a white hot stream, impressed with a stamp, and
thus suddenly congealed. On the other hand, the obsidians

have solidified in the condition of complete glass, often

without any trace of devitrification. The green pjToxenic
lava of Hawaii exhibits so extreme a degree of fluidity that,

during its ebullition in pools of the crater, jets not more
than a quarter of an inch in diameter are tossed up, and,
falling back on one another, make " a column of hardened
tears of lava," while, in other places, the jets thrown up and
blown aside by the wind give rise to long threads of glass

which lie thickly together like mown grass, and are known
by the natives under the name of Pele's Hair, after one of

their divinities.'

It would be of the highest interest and importance to
know accurately the temperature with which a lava stream
issues. The difficulty of making any direct observation at
the point of outflow has hitherto been insuperable.
Measurements have been taken at various distances below
the point where the moving lava could be safely approached

;

but these are not satisfactory, seeing that the outer crust of

' Daos, Geol. U.S. Explor. SxjxcU, p. 179.

the lava cools rapidly, and gives no measure of the tempera-

ture even a short way underneath. Experiments made by

Scacchi and Sainte-Claire Deville on the Vesuvian lava

erupted in 1855, by thrusting thin wires of silver, iron, and

copper into the lava, indicated a temperature of scarcely

700° C. Earlier observations of a similar kind, made in

1819, when a silver wire -^'h inch in diameter at once

melted in the Vesuvian lava of that year, gave a greatly

higher temperature. Evidence of the high temperature of

lava has been adduced from the alteration it has effected

upon refractory substances in its progress, as where, at

Torre del Greco, it overflowed the houses, and was after-

wards found to have fused the fine edges of flints, to have

decomposed brass into its component metals, the copper

actually crystallizing, and to have melted silver, and even

sublimed it into sujall octohedral cr3'stals. But such facts,

though full of interest and importance, give us no clue to

the absolute initial temperature of the lava, which must be

greatly highsr than that of the stream after several miles

of descent on the mountain slopes, and after some hours or

days of cooling.

In spite of this very high temperature, however, the lava

issues abundantly charged with aqueous vapour, to the

expansion of which, as we have seen, its ebullition and ex-

pulsion are mainly due. As this vapour at once begins to

escape when the lava issues into the air, it shows itself by a

dense white cloud hanging over the moving mass. The
lava streams of Vesuvius sometimes . appear with as large

and dense a steam cloud at their lower ends as that which

escapes at the same time from the main crater. Even after

the molten mass has flowed several miles, steam continues to

rise abundantly both from its end and from uumerous
points along its surface.

From the wide extent of basalt dykes, snch as those

of Britain, some of which rise to the surface at a distance

of 200 miles and upwards from the main volcanic regions

of their time, it is evident that the molten lava may
sometimes occupy a far greater superficial area under-

neath than the mere circumference of the actual pipe
'

or of the volcanic cone. We must conceive of a vast reser-

voir of melted rock impregnated with superheated steam,

and impelled upwards by the elastic force of the vapour
The lava may be regarded rather as the sign than as the

cause of volcanic action. It is the pressure of the impris-

oned vapour, and its struggles to get free, which produce the

subterranean earthquakes, the explosions, and the outpour-

ing of lava. As soon as the vapour .finds relief, the terres-

.
trial commoti6n calms down again, and the quiescence con-

tinues until another accumulation of vapour demands a re-

petition of the same phenomena.
It is evident that the vapour may succeed in effecting its

escape without driving molten rock up to the surface.

There may be tremendous explosions without an actual

outcome of lava. But, in most cases, so intimately are

vapours and lava commingled iu the subterranean reservoirs

that they rise together, and the explosions of the one lead

to the outflow of the other. Tlie first point at which the

lava makes its appearance at the surface •will largely de-

pend upon the structure of the ground. Two causes have
been assigned in a foregoing section (p. 244) for the fissur-

ing of a volcanic cone. As the molten mass rises within the

chimney of the volcano, continued explosions of vapour take
place from its upper surface, the violence of which may be
inferred from the vast clouds of steam, of ashes, and of

stones which are hurled to so great a height into the air.

These explosions must at the same time powerfully affect the
sides of the funnel, exposed as these are to the enormous
pressure exerted by the imprisoned vapour. We cannot'

therefore be surprised that, when a volcano experiences
shocks of such intensity as to be felt over a radius 100
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miles or more, its sides should at last givB way, and laige

divergent fissures should be opened down its cone. Again,

the hydrostatic pressure of the column of lava must liave

a potent influence. At a depth of 1000 feet below the

top of the column the pressure exerted on each square foot

of the surrounding walls must amount to more than 80

tons. AVe may well believe that such a force, acting upon

the walls of a funnel already shattered by a succession of

terrific explosions, will be apt to prove too great for their

resistance. When tliis happens, the lava pours forth from

the outside of the cone. So fissured is the cone some-

times that the lava issues freely from many points. A
Tolcano so aflfected has been graphically described as

" sweating fire." More usually the lava issues only from

one or two points. Should these lie well down on the cone,

far below the summit of the lava-column, the lava, on its

first escape, driven by hydrostatic pressure, will sometimes

spout up high into the air— a fountain of molten rock.

This was observed in 1794 on Vesuvius, and in 1832 on

Etna. In the eruption.ot 1852 at Mauna Loa, an unbroken

fountain of lava, from 200 to 700 feet in height and 1000

feet broad, burst out at th3 base of the cone. Similar

"geysers" of molten rock have subsequently been noticed

in the same region. Thus, in March and April 1868, four

fiery fountains, throwing tho lava t3 heights varying from

600 to 1000 feet, continued to play for several weeks.

In a lofty volcano, therefore, the chances are always

raUier against the lava rising to the lip of the crater and
flwving out there. It does so now and then ; but more fre-

quently it escapes from some fissure or orifice in a weak part

of the cone. In minor volcanoes, on the other hand, where

the explosions are less violent, and where the thickness of

the cone in proportion to the diameter of the funnel is often

greater, the lava very commonly rises in the crater. Should

the crater walls be too weak to resist the pressure of the

tnolten mass, they will give way, and the lava will rush out

from the breach. This is seen to have happensd in several

of the puys of Auvergne, so well figured and described by

Mr Scrope. But if the crater be massive enough to with-

stand the pressure, the lava, if still impelled upward by the

struggling vapour, will at last flow out from the lowest part

of the rim.

It was at one time supposed that lava beds could not

consolidate on such steep slopes as those of most volcanoes,

and that their present inclined position was to be attributed

to a central upheaval of each mountain. This idea formed
the subject of the famous theory of elevation-craters (Erhe-

hungskratere) of L. von Buch, E. de Beaumont, and other

geologists. It was a matter of prime importance in the

interpretation of volcanic action to have this question settled.

To Constant Prevost belongs the merit of having completely

exposed the fallacy of this theory. He pointed out that

there was no more reason why lavas should not consolidate

on steep slopes than that tears or drops of was should not
do so. Mr Poulett Scrope also showed conclusively that the

steep slope of the lava-beds of a volcanic cone was original.

Sir Charles Lyell and Mr Hartung subsequently obtained
abundant additional evidence from the Canary Islands,

Etna, and other voloanic districts, to disprove the elevation

theory. Geologists are now agreed that thick sheets of

lava, with all their characteristic features, can consolidate

on slopes of even 35' and 40°. The lava in the Hawaii
Islands has cooled rapidly on slopes of 25°, that from
Vesuvius, in 1855, is here and there as steep as 30°. On
the east side of Etna, a cascade of lava, which poured, in

1689, into the vast hollow of the Cava Grande, has an in-

clination varying from 18° to 4S', with an average thickness
of 1 6 feet. On Mauna Loa some l;iva-flows are said to have
congealed on slopes of 49°, 60°, and even 80°, though in

these cases it could only be a layer of rook stiffening and

adhering to the surface of the steep slope. Even when it

consolidates on a steep slope, a stream of lava forms a sheet

with parallel, upper, and under surfaces, a general uniformity
of thickness, and often greater evenness of surface than
where the angle of descent is low.

At its first appearance, where it issues from the 'mountaii^
the lava glows with a white heat, and flows with a motion
which has been compared to that of honey or of melted iron.

It soon becomes red, and, like a coal fallen from a hot
fireplace, rapidly grows dull as it moves along, until it

assumes a black, cindery aspect. At the same time the
surface congeals, and soon becomes solid enough to support
a heavy block of stone. Its aspect depends, not merely on
the composition and fluidity of the lava, but on the point
of egress, whether from the crater or from a fissure, on the
form of the ground, the angle of slope, and the rapidity of

flow. Lavas which have been kept in ebullition within
the central chimney are apt to acquire a rough cellular tex-

ture. The surface of the moving stream breaks up into

rough brown or black cinder-lLke slags, and irregular rugged
cakes, which, with the onward motion, grind and grate

against each other with a harsh metallic sound, sometimes
rising into rugged mounds or getting seamed with rents and
gashes, at the bottom of which the red-hot glowing lava

may be seen. When \axa. escapes from a lateral fissure

it may have no scorise, but its surface will present froth-like,

curving lines, as in the scum of a slowly flowing river, or
will be arranged in curious ropy folds, as the layers have
successively flowed over each other and congealed. These
and many other fantastic coiled shapes were exhibited by
the lava which flowed from the side of Vesuvius in 1858.

A large area which has been flooded with lava is perhaps
the most hideous and appalling scene of desolation anywhere
to be found on the surface of the globe.

A lava stream at its point of escape from the side of a
volcanic cone occupies a comparatively narrow breadth

;

but it usually spreads out as it descends, and moves more
slowly. The sides of the moving mass look like huge em-
bankments, or like some of the long mounds of " clinkers

"

one sees in a great manufacturing district. The advancing
end of the mass is often much steeper, creeping onward like

a great wall or rampart, down the face of whii:h the rough
blocks of hardened lava are ever rattling.

The rate of movement is regulated by the fluidity of the
lava, by its volume, and by the form and inclination of the

ground. Hence, as a rule, a lava-stream moves faster at

first than afterwards, because it has not had time tostifien,

and its slope of descent is considerably steeper than further

down the mountain. One of the most fluid and swiftly

flowing lava-streams ever observed on Vesuvius was that

erupted on 12th August 1805. It is said to have rushed
down a space of 3 Italian (3| English) miles in the first four
minutes, but to have widened out and moved more slowly

as it descended, yet finally to have reached Torre del Greco
in three hours. A lava erupted by ilauna Loa in 1852
went as fast as an ordinary stage-coach, or 15 miles in two
hours. Long after a current has been deeply crusted over
with slags and rough slabs of lava it continues to creep

slowly forward for weeks or even months.
It happens sometimes that, as the lava moves along, the

pressure of the still molten mass inside bursts through the

outer hardened and deeply seamed crust, and rushes out

with, at first, a motion much more rapid than that of the

main stream ; but such an ofishoot rapidly congeals and
comes to rest, though sometunes not before doing much
damage to vineyards, gardens, houses, or other property in

its course. Any sudden change in the form or slope of the

ground, too, will affect the flow of the lava. Thus, should

the stream reach the edge of a steep defile or cliff, it will

pour over it in a cataract of glowing molten rock, with
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clonds of steam, showers of fragments, and a noise utterly

indescribable. Or if, on the other hand, the current should

encounter a ridge or hill across its path, it will accumulate

in front of it until it either iinds egress round the side or

actually overrides and entombs the obstacle. The hardened

crust or shell within which the still fluid lava moves serves

to keep the mass from spreading. We often find, however,

that the lava has subsided here and there inside its crust,

and has left curious cavernous spaces and tunnels. Into

these, when the whole is cold, we may creep, and may find

them sometimes festooned and hung with stalactites of lava.

As a rule a lava-stream shows three component layers. At

its bottom lies a rough, slaggy mass, produced by the rapid

cooling of the lava, and the breaking up and continued

onward motion of the scoriform layer. The central and

main portion of the stream consists of solid lava, often,

however, with a more or less carious and vesicular texture.

The upper part, as we have seen, is a mass of rough broken-

up slags, scoriae, or clinkers. The proportions borne by

these respective layers to each other vary continually. Some
of the more fluid ropy lavas of Vesuvius have an inconstant

and thin slaggy crust ; others may be said to consist of

little else than scoriae from top to bottom. These diver-

gences in texture seem to depend largely upon the amount

of interstitial steam imprisoned within tho lava, and the

conditions under which it can effect its escape. Throughout

the whole mass, but more especially along its upper surface,

the steam under its diminished pressure expands, and push-

ing the molten rock aside, segregates into small bubbles or

irregular cavities. Hence, when the lava solidifies, these

steam-holes are seen to be sometimes so abundant that a

detached portion of the rock containing them will float in

water. They are often elongated in the direction of the

motion of the lava-stream.

But, besides producing a general vesicular texture in the

upper parts of the lava-stream, the aqueous vapour gives

rise to much more striking features on the surface of the

lava. If the outburst takes place from an orifice or fissure

on tho exterior of the volcanic cone, so vast an amount of

steam will rush out there, with such boiling and explosion

of the lava, that a cone of bombs, and slags, and irregular

lumps of lava, will probably form round the spot—in fact

a miniature or parasitic volcano, which will remain as a

marked cone on its parent mountain long after the eruption

which gave it birth has ceased. Moreover, even after such

abundant discharge of steam, the lava-stream continues to

exhale it, as it were, from every pore. Here and there on

the surface of the moving mass a fissure opens, and a

column of roaring hissing vapours rushes out from it,

accompanied as before by an abundant discharge of lava-

fragments, or even by the rise and outflow of the lava from

beneath. Some lava-streams are thus dotted over with

small cones a few feet or yards in height. Besides the

steam which, in condensing, niakes its presence so con-

spicuous, many other vapours entangled in the pores of the

lava escape from its fissures. Tho points at which vapours

are copiously disengaged are termed /umaro/e. Among the

exhalations, chlorides may be mentioned as particularly

prominent ; chloride of sodium frequently shows itself, not

only in fissures, but even over the cooled crust of the lava,

in small crystals, in tufts, or as a granular and even glassy

incrustation. Chloride of iron is deposited as a yellow

coating at the fumarole, where also bright emerald green

Sims and scales of chloride of copper may be more rarely

observed. Many chemical changes take place in the escape

il the vapours through the lava. Thus specular-iron,

probably the result of the mutual decomposition of steam
ind iron chloride, forms abundant scales, platea, and small
crystals in the fumarole and vesicles of the lava. Sal-

unmoniac also appears in large quantity on many lavas, not

merely in the fissures, but also on the upper surface of the

current. This salt is not directly a volcanic product, but

results from some decomposition, probably from that of the

aqueous vapour, -whereby a combination is formed with

atmospheric nitrogen.

The hardened crust of a lava-stream is a bad conductor

of heat. Consequently, when the surface of the mass has

become cool enough to be walked upon, the red hot mass

may be observed through the rents to lie only a few inches

below. Many years therefore may elapse before the

temperature of the whole mass has fallen to that of the

surrounding soil. Eleven months after an eruption of

Etna, Spallanzani could see that the lava was still red hot

at the bottom of the fissures, and a stick thrust into one of

them instantly took fire. The Vesuvian lava of 1785 was

found by Breislak seven years afterwards to be stUl hot and

steaming internally, though lichens had already taken root

on its surface. The ropy lava erupted by Vesuvius in

1858 was observed in 1870 to be still so hot, even near

its termination, that steam issued abundantly from its rents,

many of which were too hot to allow the hand to be held

in them. Hoffmann records that the lava which flowed

from Etna in 1787 was still steaming in 1830. But still

more remarkable is the case of JoruUo, in Mexico, which sent

out lava in 1759. Twenty-one years later a cigar could

still be lighted at its fissures ; after 44 years it was still

visibly steaming ; and even in 1846, that is. after 87 years

of cooling, two vapour columns were still rising from it.*

This extremely slow rate of cooliug has justly been re-

garded as a poi_t of high geological significance in regard

to the secular cooliug and probable internal temperature of

our globe. Some geologists have argued indeed that, if so

comparatively small a portion of molten matter as a lava

stream can maintain a high temperature under a thin, coW
crust for so many years, we may, from analogy, feel little

hesitation in believing that the enormously vaster mass of the

globe may, beneath its relatively thin crust, still continue

in a molten condition within. More legitimate deductions,

however, might be drawn, if we knew more accurately and
precisely in each case the rate of loss of heat, and how it

varies iu different lava-streams. Sir William Thomson, for

instance, has suggested that, by measuring the temperature

of intrusive masses of igneous rock in coal-workings and
elsewhere, and comparing it with that of other non-volcanic

rocks in the same regions, we might obtain data for calcu-

lating the time which has elapsed since these igneous sheets

were erupted.

In its descent a stream of lava may reach a water-course,

and, by throwing itself as a great embankment across the

stream, may pond back the water and form a lake, Snch
is the origin of the picturesque Lake Aidat in Auvergne.
Or the molten current may usurp the channel of the stream,

and completely bury the whole valley, as has happened
again aud again among the vast lava-fields of Iceland. • No
change in physiography is so rapid and so permanent as this.

The channel which has required, doubtless, many thousands

of years for the water laboriously to excavate, is sealed np
in a few hourj under 100 feet or more of stone, and a still

longer interval may elapse before this newer pile is similarly

eroded.

By suddenly overflowing a brook or pool of water, molten

lava sometimes has its outer crust shattered to fragments
by a sharp explosion of the generated steam, while the fluid

mass within rushes out on all sides. Numerous instances

have occurred where the lavas of Etna and Vesuvius havepro-

truded into the sea. Thus a current from the latter moun-
tain entered the Mediterranean at Torre del Greco in 1794,

and pushed its way for 360 feet outwards, with a breadth of

' E. SchleideD, quoted by Naum^iiin, GcoL, i. p. 160.
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1100 and a heiglit of 15 feet. So quietly did it advance

that Breislak could sail round it in a boat and observe its

crogress.

In passing from a fluid to a solid condition, and thus

contracting, lava acquires dift'erent structures. Lines of

divisional planes or joints traverse it, especially perpendi-

cular to the upper and under surfaces of the sheet. These

lines at various irregular distances cross each other so as to

divide the rock into rude prisms. Occasionally another

series of joints at a right angle to these traverses the mass

parallel with its bounding surfaces, and thus the rock

acquires a kind of fissile or bedded appearance. The most

characteristic structure, hovpever, among volcanic rocks is

the prismatic, or, as it is incorrectly termed, " basaltic."

Where this arrangement occurs, as it does so commonly in

basalt, the mass is divided into tolerably regular pentagonal,

hexagonal, or irregularly polygonal prisms or columns, set

close together at. a right angle to the main cooling sur-

faces. These prisms vary from 2 or 3 to 18 or more

inches in diameter, and range up to 100 or even 150

feet in length.

Considerable discussion has arisen a3 to the mffde in

which this columnar structure has been produced. The
experiments of Mr Gregory Watt were supposed to explain

it by the production of a number of spherical concretions

in the coolitig mass, and the gradual pressure of those soft

balls into hexagonal columns, as the mass contracted in

cooling. He melted a mass of basalt, and on allowing it to

cool observed that, when a small portion was quickly

chilled, it took the form of a kind of slag-like glass, not

differing much in appearance from obsidian j a larger mass,

more slowly cooled, returned to a stony state. He remarked

that during this process small globules make their appear-

ance, which increase in size by the successive formation of

external concentric coats, like those of an onion. And he

supposed, as each spheroid must be touched by six others,

the whole, if exposed to the same pressure acting in every

direction, must be squeezed into a series of hexagons. To
account, however, for a long column of basalt, we should

have to imagine a pile of balls standing exactly centrically

one upon the other, an arrangement which seems hardly

possiLle. The prismatic structure is a species of jointing,

due to the contraction of the rock as a whole, and not to

the production of any internal peculiarities of texture. The
concretionary structure associated with the columnar arises

from a common tendency to weather out into nodular forms,

and may be observed even where the rock is not columnar.

Prismatic forms have been superinduced upon rocks by a

high temperature and subsequent cooling, as where coal

and sandstone have been invaded by basalt. They may
likewise be observed to arise during the consolidation of a

substance, as in the case of starch. In that substance the

columnar structure is apt to radiate from certain centres,

as may also be seen sometimes in basalt and other igneous

rocks.

Mr Mallet has recently investigated this subject, and con-

cludes that " all the salient phenomena of the prismatic and
jointed structure of basalt can be accounted for upon the

admitted laws of cooliiig, and contraction thereby, of melted
rock possessing the known properties of basalt, the essential

conditions being a very general homogeneity in the mass cool-

ing, and that the cooling shall take place slowly, principally

from one or more of its surfaces.
"^

In the more perfectly columnar basalts the columns are

sometimes articulated, each prism being separable into

vertebrse, with a cup and ball socket at each articulation.

This peculiarity is traced by Mr Mallet to the contraction

of each prism in its length and in its diameter, and to the
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.' Se« am abstract of his paper, Proc. Roy. Soc, January 1875.

consequent production 'of transverse joints^' which, as the

resultant of the two contracting strains, are oblique to tha

sides of the prism, but, as the obliquity lessens towards the

centre, assume necessarily, when perfect, a cup-shap?, the

convex surface pointing in the same direction as that in

which the prism has grown. This explanation, however,

will hardly account for cases,' which are not uncommon,
where the convexity points the other way, or where it is

sometimes in one direction, sometimes in the otlier.^ Tlio

remarkable spheroids which appear in many .weathered

igneous rocks besides basalts may probably be due to

some of the conditions under which the original contractions

took place., They are quite untraceable on a fresh fracture

of the rocki It is only after some exposure to the weather

that they begin to appear, and then they gradually crumble

away by. the successive formation and disappearance of

external weathered crusts or coats, which fall off into sand

and clay. Almost all augitic or hornblendic rocks, even

granite, exhibit the tendency to decompose iuto rounded

spheroidal blocks.

By the outpouring of lava two important Knds of geo-

logical change are produced. In the first place, the surface

of a country is thereby materially changed. Stream-courses,

lakes, ravines, valleys, in short all the minor features of a

landscape, may be completely overwhelmed under a sheet

of lava, 100 feet or more in thickness. The drainage of. the

district is thus eiTectually altered, and all the numerous

changes which flow from the operations of running water

over the land are arrested and made to begin again in new
channels. In the second place, considerable alterations

may likewise be caused by the- effects of the heat and

vapours of the lava upon the subjacent or contiguous ground.

Instances have been obser\'ed in which the lava has actually

melted down opposing rocks, or masses of slags, on its own
surface. Interesting observations, already referred to, have

been made at Torre del Greco under the lava stream whicli

overflowed part of that town in 1794. It was found that

the window-panes of the houses had been devitrified into

a wliite, translucent, stony substance, that pieces of lime-

stone had acquired an open, sandy, granular texture, with-

out loss of carbonic acid, and that iron, brass, lead, copper,

and silver objects had been greatly altered, some of the

metals being actually sublimed. We can understand

therefore that, retaining its heat for so long a time, a mass

of lava may induce many crystalline structures, rearrange-

ments, or decompositions in the rocks over which it comes

to rest, and proceeds slowly to cool. This is a question ot

considerable importance in relation to the behaviour ot

ancient lavas which have been intruded among rocks

beneath the surface, and have subsequently been exposed,

as will be referred to in the sequel.

But, on the other hand, the exceedingly trifling change

produced even by a massive sheet of lava has often been

remarked with astonishment. Ou the flank of Vesuvius we
may see vines and trees still flourishing on little islets of

the older land-surface completely surrounded by a flood of

lava. Professor Dana has given an instructive account of

the descent of a lava-stream from Kilauea in June 1840.

Islet-like spaces of forest were left in the midst of the lava,

many of the trees being stiU alive. Where the lava flowed

round the trees the stumps were usually consumed, and
cylindrical holes or casts remained in the lava, either empty
or filled with charcoal. In many cases the fallen, crown of

the tree lay near, and so little damaged that~ the epiphytic

plants on it began to grow again. Yet so fluid was the

^ Mr Scrope pointed this out [Geol. May., September 1875), though
Sir Mallet {Ibid., November 1S75) replied that in such cases the arti-

culations -must be formed just about the dividing surface betivccu

the part of the rock which cooled from above, and that which cooled
from b-Jow,

"lU-D^
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lava tbnt it hung in pendent stalactites from the branches,

which nevertheless, .though clasped round by the molten

rock, had barely their bark scorched. Again, for nearly

100 years there has lain on the flank of Etna a large sheet

of ice which, originally in the form of a thick mass of snow,

was overflowed by the molten flood, and has thereby been

protected from the evaporation and thaw which would
certainly have dissipated it long ago, had it been exposed to

the air. The heat of the lava has not sufficed to melt it.

There seoms reason to suspect, however, that in other cases

snow and ico have been melted in large quantities by over-

flowing lava. The great floods of water which rushed down
the flank of Etna, after an eruption of the mountain in the

spring of 1755, have been thus explamed.
One further aspect of a lava-stream may be noticed

here—the effect of time upon its surface. While all kinds

of lava must, in the end, crumble down under the influence

of atmospheric waste and, vdicrc other conditions permit,

become coated with soil and support some kind of vegeta-

tion, yet extraordinary differences may be observed in the

facility with which different lava-streams yield to this

change, even on tlic flank of the same mountain. Every one

who ascends the slopes of Vesuvius remarks this fact.

After a little practice it is not difficult there to trace the

limits of certain lavas even from a distance, in some cases

by their verdure, in others by their barrenness. Five

hundred years have not sufficeil to clothe with green the

still naked surface of tlte Catanian lava of 1381 ; while

some of the lavas of the present century have long given

footing to bushes of furze. Some of the younger lavas of

Auvergne, which certaii.ly flowed in times anterior to those

of history, are still singularly bare and rugged. Yet, on

the whole, where lava is directly exposed to the atmosphere,

without receiviKg protection from occasional showers of

volcanic ash, or being liable' to be washed bare by heavy

torrents of rain, its surface decays in a few years sufficiently

to afl'ord soil for a few plants in the crevices. When these

liave taken root they help to increase the disintegra-

tion. At last, as a more or less continuous covering of

vegetation spreads over the rock, the traces of its volcanic

origin one by one fade away from its surface. Some of

the Vesuvian lavas of the present century already support

vineyards.

Torrents of Water and Mud.—We have seen that large

quantities of water accompany many volcanic eruptions.

In some cases, where ancient crater-lakes or internal reser-

voirs have been shaken by repeated detonations, and finally

disrupted, the mud which has thus been pr;<;dced issues

nt once from the mountain. Such " mud-lavas," on ac-

count of their liquidity and swiftness of motion, are more
dreaded for their destructiveness than even the true melted

lavas. On the other hand, rain or melted snow, rushing

down the cone and taking up loose volcanic dust, is con-

verted into a kind of mud that grows more and more
pasty as it descends. The mere sudden rush of such largo

bodies of water down the steep declivity of a volcanic

cone cannot fail to efl'ect much geological change. Deep
trenches are cut out of the loose volcanic slopes, and some-

times large areas of woodland are swept away, the debris

being strewn over the plains below. •

During the great Vesuvian eruption of 1622 a torrent of

this kind poured down upon the villages of Ottajano and
Massa, overthrowing walls, filling up streets, and even

burying houses wilh their inhabitants. It was by similar

streams from the .same volcano that some of the Roman cities

on its flanks were overwhelmed in the first century. Many ef

tlie volcanoes of Central and South America discharge large

quantities of mud directly from their craters. Thus in the

year 1G91 Imbaburu, one of the Andes of Quito, emitted

floods of mud. so lijrgely charged with dead fish that pesti-

[III. DYNAMICAL.

lential fevers arose from the subsequent eflluvia. Sevei.

years later (1698), during an explosion of another of the

same range of lofty mountains, Carguairazo (14,706 feet),

the summit of the cone is said to have fallen in, while

torrepts of mud, containing immense numbers of the

fish Pymelodus Cyclopum, poured forth and covered the

ground over a space of four square leagues. The carbon-

aceous mud (locally called inoya) emitted by the Quito

volcanoes sometimes escapes from lateral fissures, sometimes

from the craters. Its organic contents, and notably its

siluroid fish, which are the same as those found living in

the streams above ground, prove that the water is derived

from the surface, and accumulates in craters or underground

cavities until discharged by volcanic action. Similar but

even more stupendous and destructive outpourings have

taken place from the volcanoes of Java, where wide

tracts of luxuriant vegetation have at different times been

buried under masses of dark grey mud, sometimes 100

feet thick, with a rough hillocky surface from which the

top of a submerged palm-tree might have been seen pro-

truding.

Between the destructive effects of mere water-torr.mts and

that of these mud-floods there is, of course, the notable

difference that, whereas in the former case a portion of the

surface is swept away, in the latter, while sometimes con-

siderable demolition of the surface takes place at first, the

main result is the burying of the ground under a new
tumultuous deposit by which the surface is greatly changed,

not only as regards its temporary aspect, but in its more

permanent features, such as the position and form of its

water-courses.

Mud-volcanoes.—Though probably seldom if ever strictly

volcanic in the proper sense of that term, certain remark

able orifices of eruption may be noticed here to which th(

names of mud-volcanoes^ salses, air-volcanoes, and maca
lubas have been applied. These are conical hills formed

by the accumulation of fine and usually saline mud, which,

with various gases, is continuously or intermittently given

out from the orifice or crater in the centre. They occur in

groups, each hillock being sometimes less than a yard in

height, but ranging up to elevations of 100 feet, or even

sometimes, as in the plains of the lower Indus, to 400 feet.

Like true volcanoes, they have their periods of repose, when
either no discharge takes place at all, or mud oozes out

tranquilly from the crater, and their epochs of activity,

when large volumes of gas, and sometimes columns of

flame, rush out with considerable violence and explosion,

and throw up mud and stones to a height of several hundred
feet.

The gases play much the same part therefore in these

phenomena that steam does in those of true volcanoes.

They consist of carbonic acid gas, carburetted hydrogen,

suli)hurctted hydrogen, and nitrogen. The mud is usually

cold, In the water occur various saline ingredients, among
which common salt generally appears. Naphtha is likewise

frequently present. Large pieces of stone, difiering from
those in the neighbourhood, have been observed among the

ejections, indicative doubtless of a somewhat deejjer source

than in ordinary cases. Heavy rains may wash down the

minor mud cones and spread out the material over the

ground, but gas-bubbles again appear through the sheet of

mud, and by degrees a new series of mounds is once more
thrown up.

There can be little doubt that these phenomena are to be

traced to chemical changes in progress underneath. Dr
Daubeny explained them in Sicily by the slow combustion

of beds of sulphur. The frequent occurrence of naphtha
and of inflammable gas points, in other cases, to the dis'

engagement of hydrocarbons from subterranean strata.

Mud volcanoes occur in Iceland, in Sicily (Macaluba), ia



VOLCANOES.] GEOLOGY 251

many districts of nortbern Italy, at Tamar and Kcrtch, at

Baku on the Caspian, over an area of about 1000 square

miles near the mouth of the Indus, and in other parts of

the globe.

Gaseous Discharges.—Some of these belong to true

volcanic phenomena, others are closely associated with the

mud-volcanoes. To the former class we may assign the

copious emanations of carbonic acid which so frequently

take place in districts where volcanic activity has been long

dormant or extinct. The-gas either comes out directly from

fissures of the rook, or rises dissolved in the w&ter of springs.

The old volcanic districts of Etirope furnish many examples.

Thus on the shores of tho Laaoher See—an ancient crater

lake of the Eifel—carbonic acid gas issues from numerous
openings called moffelte, round which dead insects, and
octoasionally mice and birds tnay be found. In lhe| same
region occur hundreds of springs more or less charged with

the gas. The famous Valley of Death in Java contains one

of the most remarkable gas-spriTigs in the world. It is a

deep, bosky hollow, from one small space on the bottom of

which carbonic acid issues so copiously as to form the lower

stratum of the atmosphere. Tigers, deer, and wild-boar,

enticed by the shelter of the spot, descend and are speedily

suffocated. Many of their skeletons, together with those

of man himself, have been observed.

In the second class of gas-springs we may group the

emanations of carburetted hydrogen, which, when they

take fire, are known as Fire-wells. They occur In

many of the districts where mud-volcanoes appear, as in

northern Italy, on the Caspian, in Mesopotomia, in southern

Kurdistan, and in many parts of the United States. It

has been observed that they rise especially in regions where

beds of rock-salt lio underneath, and as that rock has

been ascertained often to contain compressed carburetted

hydrogen, the solution of the rock by subterranean water,

and the consequent liberation of the gas, has been offered

as an explanation of these fire-wells.

Geysers.—In various regions where volcanic action still

continues, or where it has long been dormant, there occur

eruptive fountains of hot waver and steam, to which the

general name of geysers is given, from the well-known

examples in Iceland, which were the first to be seen and
described. Besides the Great and Little Geysers, the

Strokkr, and other minor springs of hot water in Iceland,

other, perhaps still more striking, examples have in recent

years been brought to light in that tract of the western

territories of the United States set aside as the "Yellow-

stone National Park," and good illustrations are also found

in New Zealand. A geyser possesses a vertical pipe in

the ground, terminating at the surface in a basin which is

formed of siliceous sinter, and may rise some feet or yards

above the general level. At more or less regular intervals

rumblings and sharp detonations occur underneath, followed

by an agitation of the water in the basin, and then by the

violent expulsion of a column of water and steam to a con-

siderable height in the air. The hot water contains silica

in solution, which, on cooling and evaporating, is deposited

at the surface ; and thus the geyser builds up its basin,

sometimes raising it into a long, solitary, finger-like pillar.

Bunscn and Descloiseaux spent some days experimenting
at the Icelandic geysers, and ascertained that in the Great
Geyser, while the surface temperature is about 212° Fahr,

that of the lower portions of the tube is much higher—a ther-

mometer giving as high a reading as 2G6° Fahr. The water
there must consequently be 43° above the normal boiling-

point, but is kept in the fluid state by the pressure of tho
overlying column. At the basin, liowever, the water cools

quickly. After an explosion it accumulates there, and
eventually begins to boil. The pressure on the column
below being thus relieved, a portion of the superheated

water flashes into steam, and as tho change passes down the

pipe, the whole column of water aud steam rushes out with

great violence. The water thereafter gradually collects again

in the pipe, and after an interval of some hours the opera-

tion is renewed. The experiments made by Bunsen proved

the cause of the eruption to lie in the high temperature of a

portion of the pipe. He hung stones by strings to different

depths in the funnel of the geyser, and found that only

those in the higher part were cast out by the rush of water,

sometimes to a height of 100 feet, while at the same time

the water at the bottom was hardly disturbed at alL'^

These observations give an additional interest and im-

portance to the phenomena of geysers in relation to those

of volcanic action. They show that the eruptive force is

steam ; that the water column, even at a comparatively

small depth, has a temperature considerably above 212°;

that this high temperature is locat; and that the eruptions

of steam and water take place periodically, and with si'ch

vigour as to eject large stones to a height of 100 feet.

§ 3. Structure of Tolcdnoes.

It is now admitted that a volcano is due to the accumu-

lation of material round the vent of eruption, and not to

any blister-like expansion of the ground. The structure of

a volcanic cone necessarily depends in great measure, upon

the nature of the substances ejected. The following are

tho more important and interesting types of this kind of

structure :—

•

(1.) Cones of Non-volcanic Matenah.—These are due to

the discharge of steam or other aeriform product through

the solid crust without the emission of any true ashes or

lava. The materials ejected from the cavity are wholly, or

almost wholly, parts of the surrounding rocks through which

tho volcanic pipe has been drilled. Some of the cones sur-

rounding the crater-lakes or maare of the Eifel consist

chiefly of fragments of the underlying Devonian slates.

(2.) Tuff-Cones, Cinder-Cones.—Successive eruptions of

fine dust and stones, often rendered pasty by getting mixed

with tho water so copiously condensed during an eruption,

form a cone in which the materials are solidified by pres-

sure into tuff. Sometimes the cones aife made up only of

loose cindere, like Jlonte Nuovo in the Bay of Baise.

Cones consisting entirely of loose volcanic materials often

arise on the flanks or round the roots of a great volcano, as

happens to a small extent on Vesuvius, and on a larger

scale upon Etna. They likewise occur by therijselves apart

from any lava-producing volcano, though usually they afford

indications that columns of lava have risen in their funneb,

and even now and then that this lava has reached the

surface. Admirable examples are furnished by the cones

of the Phlegraean fields near Naples. Ancient cones of a

similar character occur among the Carboniferous rocks of

Scotland. The materials of the cone are arranged in more

or- less regular beds which dip away from the funnel, their

inclination corresponding with that of the cone. Inside the

crater they slope steeply inward towards the crater-bottom.

(3.) Mud-Cones or SaUes are formed by the accumulation

and consolidation of mud round the vents of mud-volcanoes.

They sometimes reach a height of 400 feet.

(4.) Lava-Cones,—These are comparatively rare, since, ir.

most cases, the emission of lava is accompanied by the'

discharge of ashes. Owing to its liquidity, the lava flows

off quickly, and the cones have very gentle slopes. The

most remarkable examples are those in the Hawaii Islands

described by Professor Dana. They attain a great height,

but so small is their angle of inclination, that they may be

described as only gently-sloping mounds, and their craters

have been compared fo vast open quarries on a hill or moor.

' Bunsen, Ann. der Criemie und Pharmacie,lxii. (1S47), p. 1.
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(5.) Cones of Tuffand Lava.—These are by far the most

frejuent They may be taken, iudeed, as the typical form

of volcanoes. Around the central vent the successive

showers of scorire and ashes gather, with occasional streams

of lava, which from time to time descend different sides

of the growing cone. The component strata have thus the

usual inclination outwards, though, when seen in section

along the crater-walls, they look approximately horizontal.

By continued explosions fissures are formed in the sides of

the cone. These are injected with lava, producing a net-

work of dykes which strengthen the cone, or they serve as

channels of escape for lava, and give rise to lateral erup-

tions and minor or parasitic cones. As the main cone

increases in diameter by the accumulation of fragmentary

and molten ejections, it rises also in height, until at last few

or no eruptions take place from its summit, but only from

openings on its flanks.

(6.) Submarine Volcanoes.—It is not only on the surface

of the land that volcanic action shows itself. It takes place

likewise under the sea, and as the geological records of the

earth's past history are chiefly marine formations, the

characteristics of submarine volcanic action have no small

interest to the geologist. Unfortunately, the phenomena

of recent volcanic eruptions under the sea-are for the most

part inaccessible. Here and there, as among the islands of

the Greek Archipelago and at Tahiti, elevation of the sea-

bed has taken place, and brought to the surface beds of lava,

which had been erupted and had consolidated under water.

There does not appear to be any appreciable difference

either in external aspect or in internal structure between

such submarine lavas and those erupted on the land. Some
of them are highly scoriaceous. There is no reason indeed

why slaggy lava and loose scorise should not accumulate

nnder the pressure of a deep column of the ocean. At the

Hawaii Islands, on 25th February 1877, masses of pumice,

during a submarine volcanic explosion, were ejected to the

surface, one of which struck the bottom of a boat with con-

siderable violence and then floated. At the same time,

when we reflect to what a considerable extent the bottom

of the great ocean basins is dotted over with volcanic cones,

rising often solitary from profound depths, we can under-

stand how large a proportion of the actual eruptions may
take place under the sea. The foundations of these volcanic

islands doubtless consist of submarine lavas and fragmentary

materials, which, in each case, continued to accumulate to a

height of two or three miles, until the pile reached the

surface of the water and the phenomena became subaeriaL

The immense abundance and wide diffusion of volcanic

detritus over the bottom of the Pacific and Atlantic Oceans,

even at distances remote from land, as has been made
known by the voyage of,the " Challenger," may indicate the

prevalence and persistence of submarine volcanic action,

though, at the same time, it must be admitted that an ex-

tensive diffusion of volcanic debris from the islands ..ia

effected by winds and ocean-currents.

4. Geographical Distribution of Volcanoes.

The chief facts under this head may thus bo summar-

i;ed. (1.) Volcanoes occur along the margins of the ocean

basins, particularly along lines of dominant mountain ranges.

The vast hollow of the Pacific is girdled with a wide ring of

volcanic foci. (2. ) They rise as a striking feature in the heart

of the ocean basins. Most of the oceanic islands are vol-

canic. Even the coral islands have in all likelihood been built

upon the tops of submarine volcanic cones. (3.) Volcanoes

are thus situated, as a rule, close to the sea. When they

occur inland they sometimes appear in the neighbourhood
of a large sheet of water. Yet so many instances have been
observed where volcanoes have appeared at great distances

from any sheet of water that the proximity of a lake or of

the sea cannot be regarded as necessary for the evolution of

volcanic phenomena. (4.) The dominant arrangement of

volcanoes is in lines along subterranean lines of weakness,

as in the chain of the Andes, the Aleutian Islands, and the

Malay Archipelago. (5.) Where the linear arrangement does

not hold, it gives place to one in groups, as in Italy, Iceland,

and the volcanic islands of the great oceans.
~

V

§ 5. Distribution of Volcanic Action in Time.'

Besides tie existence of what are called extinct volcanoes,

the geologist can adduce proofs of the former presence of

active volcanoes in many countries where cones and craters

and all ordinary aspects of volcanic mountains have long
disappeared. Sheets of lava, beds of tuff, dykes, and necks
representing the sites of volcanic vents have been recog-

nized abundantly. These manifestations of volcanic action,

moreover, have as wide a range in geological time as they
have in geographical ai'ea. Every great geological period,

back at least as far as the Lower Silurian, has had its

volcanoes. In Britain, for instance, there were active

volcanic vents in the Lower Silurian period, whence the

lavas and tuffs of Snowdou, Aran ]Mowddwy,and Cader Idris

were ejected. The Lower Old Red Sandstone epoch was
one of prolonged volcanic activity in central Scotland. The
earlier half of the Carboniferous period likewise witnessed
the outburst of innumerable small volcanoes over the same
region. During the Permian period a few scattered vents
existed in the south-west of Scotland, and in the time of

the New Red Sandstone some similar points of eruption
appeared in the south of England. The older Tertiary ages
were distinguished by the outpouring of the enormoue
basaltic plateaus of Antrim and the Inner Hebrides.

Thus it can be shown that, within the same comparatively
limited geographical space, volcanic action hae been rife at

intervals during a long succession of geological ages. The
existing active volcanoes of Iceland rise from amid Tertiary

lavas and tuffs, which form part of a great volcanic ridge,

ex:,ending down through the Faroe Islands into the west of

Britain. Volcanic action, which now manifests itself so

conspicuously along certain lines, seems to have continued

in that linear development for protracted periods of time.

The, actual vents have changed, dying in one place and
breaking out in another, yet keeping on the whole along

the same lines.

§ 6. Causes of Volcanic Action,

Volcanoes depend, of course, upon the internal heat of

the planet as their prime source of energy. But the modus
operandi whereby that internal heat manifests itself in

volcanic action is a problem by no means of easy solution.

Were this action merely an expression of the intensity of

the heat, we might expect it to have manifested itself in a

far more powerful manner in former periods, and to exhibit

a regularity and continuity commensurate with the exceed-

ingly slow diminution of the earth's temperature. But
there is no geological evidence in favour of greater volcanic

intensity in ancient times than in more recent periods

;

on the contrary, it may be doubted whether any of the

Palaeozoic volcanoes equalled in magnitude those of the

Tertiary period, or whether any of the latter ever produced

such stupendous changes as have been effected by modem
volcanoes still active. On the other hand, no feature of

volcanic action is more conspicuous than its spasmodic

fitfulness.

The mere presence of a high internal temperature, there-

fore, would probably not of itself produce the phenomena
of volcanoes, at least in the present condition of the planet.

There can be no doubt that one essential exciting cause of

volcanic action is the descent of water from the surface.

It has already been pointed out how invariably steam plays



VOLCANOES.] GEOLOGY 253

«i chief part in volcanic eruptions, how it issues m vast
clouds from the crater, and continues to rise copiously from
the lava even after the molten rock has travelled for some
miles, and has assumed a solid surface. The quantity of
water which descends into the interior must be enormous.
The floor of the sea, the beds of rivers and lakes, are all

leaky. Of the annual rain which sinks beneath the surface
of the land, we cannot tell what proportion is detained and
prevented from rising again m springs. Not only does this

subterranean water percolate down cracks and joints, it

infiltrates through the very pores of the rocks, and can do
so even against tho pressure of steam on the further side.

Accordingly, there has arisen a very prevalent belief among
geologists, that it is to tho enormous expansive force of

perhaps white-hot water finding access to, and imprisoned in,

some of the heated empty spaces at the roots of volcanoes

that the explosions of a crater and the subsequent rise of a
kva-column are due. It has been supposed that, somewhat
like the reservoirs in which the hot water and steam accu-

mulate under the Icelandic geysers, these volcanic spaces

receive a "onstant influx: of water from the surface, which

cannot escape by other channels, but is in great part con-

verted into vapour or retained in the fluid state at an enor-

mously high temperature and under vast pressure. In the

course of time, the materials filling up the chimney are

unable to withstand the upward expansion of this imprisoned

vapour and water, so that, after some premonitory rumb-
lings, the whole opposing mass is blown out, and the vapour

rushes up in the well-known masses of cloud. Meanwhile,

the removal of the overlying column relieves some of the

pressure from the water-chargsd lava, which therefore begins

to rise in the funnel until it forces its way through some
weak part of the cone, or pours over the top of the crater.

After a time the vapour is expended, the energy of the

volcano ceases, and there comes a variable period of repose,

until a renewal of the same phenomena brings on another

eruption. By such successive paroxysms it is supposed that

the form of the internal reservoirs and tunnels become
changed ; new spaces for. the accumulation of superheated

water are formed, whence in time new volcanic vents issue,

while the old ones gradually die out.

As 'physical considerations negative the idea of a com-
paratively thin crust surmounting a molten interior whence
volcanic energy might be derived, geologists have found
themselves involved in great perplexity to explain volcanic

phenomena for the production of which a source of no great

depth would seem to be necessary. They have supposed
the existence of pools or lakes of liquid lava lying beneath
the crust, and at an inconsiderable depth from the surface.

They have sometimes appealed to the influence of the con-

traction of the earth's mass, assuming that the contraction

is greater in the outer than in the inner portions, and that

the effect of this must be. to squeeze out some of the

mternal molten matter through weak parts of the crust.

Cordier, for example, calculated that a contraction of only

a single inillimetre (about -i^jthof an inch) would suffice to

force out to the surface lava enough for 500 eruptions,

allowing 1 cubic kilometre (about 1300 million cubic

yards) for each eruption.

The influence of contraction as the grand source of

volcanic energy has recently been insisted upon on quite

different grounds by Mr Mallet, who has developed the

theory that all the present manifestations of hypogene action

are due directly to thejnore rapid contraction of the hotter

internal mass of the eOTth, and the consequent crushing in

of the outer cooler shelL He points to the admitted diffi-

culties in the way of connecting volcanic phenomena with
the existence of internal lakes of liquid matter, or of a
central ocean of molten rock. Observations made by him,
on the eflFects of the earthquake shocks accompanying the

volcanic eruptions of Vesuvius and of Etna, showed that

the focus of disturbance could not be more than a few

miles deep,—that, in relation, to the general mass of the

globe, it was quite superficial, and could not possibly

have lain under a crust of 800 miles or upwards in

thickness. The occurrence of volcanoes in lines, and

especially along some of the great mountain-chains of

the planet, is likewise dwelt upon by him as a fact not

satisfactorOy explicable on any previous hypothesis of

volcanic energy. But he contends that all these difficulties

disappear when once the simple idea of cooling and contrac*

tion is adequately realized. " The secular cooling of the

globe," he remarks, " is always going on, though in a very

slowly descending ratio. Contraction is therefore con-

stantly providing a store of energy to be expended in crush-

ing parts of the crust, and through that providing for the

volcanic heat. But the crushing itself does not take place

with uniformity; it necessarily dctaper saltuni after accumu-
lated pressure has reached the necessary amount at a given

point, where some of the pressed mass, unequally pressed

as we must assume it, gives way, and is succeeded perhaps

by a time of repose, or by the transfer of the cnishing action

elsewhere to some weaker point Hence, though the

magazine of volcanic energy is being constantly and steadily

replenished by secular cooling, the effects are intermittent."

He offers an experimental proof of the sufficiency of the

store of heat produced by this internal crushing to cause

all the phenomena of existing volcanoes. The slight com-
parative depth of the volcanic foci, their linear arrangement,

and their occurrence along lines of dominant elevation

become, he contends, intelligible under this hypothesis.

Fo.r, since the crushing in of the -crust may occur at any
depth, the volcanic sources may vary in depth indefinitely

;

and as the crushing wiU take place chiefly along lines of

weakness in the crust, it is precisely in such lines that

crumpled mountain-ridges and volcanic funnels should

appear. Moreover, by this explanation it b sought to

harmonize the discordant observations regarding tho varia-

tions in the rate of increase of temperature downward
within the earth. In some parts of. the crust the crushing

must be much greater than in other parts ; and since the

heat " is directly proportionate to the local tangential pres-

sure which produces the crushing and the resistance there-

to," it may vary indefinitely up to actual' fusion. So long

as the crushed rock remains -out of reach of a sufficient

access of subterranean water, there would, of course, be no
disturbance. But if, through the weaker parts, water

enough should descend and be absorbed by the intensely

bo°t crushed mass, it would be raised to a very high tem-

perature, and, on sufficient diminution of pressure, would
flash into steam and produce the commotion of a volcanic

eruption.

This ingenious theory requires the operation of sudden

and violent movements, or at least that the heat generated

by the crushing should be more than can be immediately

conducted away through the crust. Were the crushing slow

and equable, the heat developed by it would doubtless be

tranquilly dissipated through the crust, the temperature of

which might not be sensibly affected in the process, or not

to such an extent as to cause any appreciable molecular re-

arrangement of the particles of the rock. Moreover, as the

action is general throughout the whole mass of the outer

shell, there does not seem in the theory any valid reason

why volcanic action should be limited to particular lines,

and why it should . continue so long persistently on these

lines. The existence of weak parts of the crust is postu-

lated ; but the successive crushings and consequent fusions

might be expected to strengthen these weaker parts and
to make volcanic conditions less easy.

It cannot indeed be denied that there exists the most
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couviticlng geological evidence in favour of the secular con-

tractioD of the globe, that during the process masses of

sedimentary strata, many thousands of feet in thickness, have

been crumpled and crushed, and that the crumpling has

often been accompanied by such an amount of heat and

evolution of chomical activity as to produce a movement and

rearrangement of the elements of the rocks,—this change

sometimes advancing to the point of actual fusion. There

is reason to believe that some at least of these periods of

intense terrestrial disturbance have been followed by periods

of prolonged volcanic action in the disturbed areas. Mr
Mallet's theory is thus, to some extent, supported by inde-

pendent geological testimony. The existence, however, of

large reservoirs of fused rock, at a comparatively small depfh

beneath the suriacc, may be conceived as probable, apart

altogether from the effects of the subsidence of the outer

shell upon the inner nucleus. The connexion of volcanoes

with lines of elevation, and consequent weakness in the

earth's crust, is precisely what might have been anticipated

on the view that the nucleus, though practically solid, is at

such a temperature and pressure that any diminution of the

pressure, by corrugation of the crust or otherwise, will cause

the subjacent portion of the nucleus to melt. It is along

the lines of elevation that the pressure must be relieved, and

it is there that the consequent melting will take place. On
these lines of tension and weakness, therefore, the conditions

for volcanic excitement must be best developed. Water is

there able soonest to reach the intensely-heated materials

underneath the crust, and to give rise to the volcanic ex-

plosions. The periodicity of eruptions ^-ill thus depend

upon the length of time required for the storing up of

sufficient steam, and on the amount of resistance in the

crust to be overcome. In some cases the intervals of

activity, like those of the geysers, return with considerable

regularity. In other cases, the shattering of the crust, or

the upwelling of vast masses of lava, or the closing of sub-

terranean passages for the descending water, or other causes

may vary the conditions so much, from time to time, that the

eruptions may follow each other at very unequal periods,

and with very discrepant energy. Each great outburst

exhausts for a while the vigour of the volcano, and an

interval is needed for the renewed accumulation of vapour.

Section n.—Earthquakes.

The phenomena of earthquake-motion having been dis-

ciissed in the article Earthquakes, we shall notice here

only those which have a marked geological importance from
the way in which they affect the crust or surface of the

earth, briefly describing the effects of earthquakes upon the

surface of the land, and upon terrestrial and oceanic

waters, the permanent changes of level occasioned by them,
their distribution and geological relations, and their causes.

1. Effects upon the Soil and General Surface of a
Country.—The earth-wave or wave of shock under-
neath a country may traverse a wide region and affect

it violently at the time without leaving any trace of its

passage. Loose objects^, however, are apt to be displaced.

Thus blocks of rock, already disengaged from their parent
masses, may be rolled down into the valleys below. Large
landslips are thus produced, and these maj' give rise to very
considerable subsequent changes in the drainage of the
localities where they take place. It has often been observed
that the soil is rent by the passage of the earthquake.
Fissures appear, varying in size from mere cracks, like those
due to desiccation, up to deep and wide chasms. Where
these cracks are numerous, and where, consequently, the
ground has been much disturbed, permanent modifications
of the landscape maybe produced. Trees are thrown down
and burit-d, wholly or in part, in the renta. These superficial

effects may, in a few years, be effaced by the gradual

levelling power of the atmosphcra Where, however, tLe

chasms are wide and deep enough to intercept any rivulets,

or to serve as channels for heavy rain-torrents, they are

sometimes further excavated, . so cs to become gradually

enlarged into ravines and valleys. As a rule, each rent

is only a few yards long, ibomet'imes it may extend for

half a mLe or even more. In the earthquake which shook

the South Island of New Zealand in 1848, a fissure was

formed averaging 18 inches in width and traceable for a

distance of 60 miles parallel to the adjacent axis of the

mountain-chain. The subsequent earthquake of 1 855, in the

same region, gave rise to a fracture which could be traced

along the base of a line of cliff for a distance of about 90

miles.

Remarkable circular cavities are sometimes formed in the

ground during the passage of the earth-wave. In many

cases these holes serve as funnels of escape for an abundant

discharge of water, so that when the disturbance ceases

they appear as pools. They are believed to be caused by

the sudden collapse of subterranean watfer-channels and

the consequent forcible ejection of the water to the surface.

2. Effects upbit Tarestrial Waters.—Springs are tem-

porarily affected by earthquake movements, becoming

greater or smaller in volume, sometimes muddy or dis-

coloured, and som etimes increasing in temperature. Brooks

and rivers have been observed to flow with an interrupted

course, increasing or diminishing in size, stopping in

their flow so as to leave their channels dry, and rolling

forward with increased rapidity. Lakes are stUl more

sensitive to the tremors of the ground beneath. TheiT

waters occasionally rise and fall for several hours, even at a

distance of many hundred miles from the centre of disturb-

ance. Thus, on the day of the great Lisbon earthquake,

many of the lakes of central and north-western Europe ,were

so affected as to maintain a succession of waves rising to a

height of 2 or 3 feet above their usual level. Cases, how-

ever, have been observed where, owing to excessive sub-

terranean movement, lakes have been emptied of their

contents and their beds left permanently dry. On the other

hand, areas of dry ground have been depressed, and have

become the sites of new lakes.

Some of the most important changes in the fresh water

of a region, however, are produced by the fall of masses of

rock and earth. Landslips, by damming up a stream, may
so arrest its water as to form a lake. The barrier, if of

sufficient strength, may be permanent, and the lake will

then remain. Owing, however, to the usually loose, inco-

herent character of its materials, the dam thrown across the

pathway of a stream runs a great risk of being undermined
by the percolating water. When this is the case, a sudden
giving way of the barrier will allow the confined water to

rush with great violence down the valley, and produce

perhaps tenfold more havoc there than may have been

caused by the original earthquake. When the landslip is

of sufficient dimensions to divert the stream from its

previous course, the new channel thus taken may becoma
permanent, and a valley may be cut out or widened.

3. Effects upon tlie Sea.—The great sea-wave propagated

outward from the centre of a sub-oceanic earthquake, and
reaching tho Jand after the earth-wave has arrived there,

gives rise to much destruction along the maritime parts of

the disturbed region. As it approaches the shore, the

littoral waters retreat seawards, s^Jied up, as it were, by the

advancing wall of water, frhich, reaching a height of some-
times 60 feet, rushes over the bare beach and sweeps inland,

carrj'ing with it everything which it can dislodge and beat

away. Loose blocks of rock are thus lifted to a consider

able distance from their former position, and left at a highei

level Deposits of sand, gravel, and other superficial
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accumulations are torn up and swept away, while the surface

of the country, as far as the limit reached by the wave, is

strewn with debris. If the district has been already

shattered by the passage of the earth-wave, the advent of

the great sea-wave augments and completes the devasta-

tion.

4. Permanent Changes of Level.—It has been observed,

after the passage of -an earthquake, that the level of the

disturbed country has been changed. Thus after the

terrible earthquake of 19th November 1822 the coast of

Chili for a long distance,was found to have risen from 3 to

4 feet, so that along the shore the littoral shells were ex-

posed adhering still to the rooks amid multitudes of dead

fish. The same coast-line has since been further upraised

by subsequent earthquake shocks. On the other hand,

many instances have been observed where the effect of the

earthquake has been to depress permanently the disturbed

ground. For example, by the Bengal earthquake of 1762

an area of 60 square miles on the coast, near Chittagong,

suddenly went down beneath the sea, leaving only the top

of the higher eminences above water. The succession of

earthquakes which in the years 1811 and 1812 devastated

the basin of the Mississippi gave rise to widespread de-

pressions of the ground, over some of which the river spread

so as to form new lakes, with the tops of the trees still

standing above the surface of the water.

6. JDislribution and Geological Relations of Earth-

quakes.—While no large space of the earth's surface seems
to be free from at least some degree of earthquake-

movement, there are regions more especially liable to the

visitation. As a rule, earthquakes are most frequent in

volcanic districts, the explosions of a volcano being very

generally preceded or accompanied by tremors of greater or

less intensity. In the Old World the great belt of earthquake

disturbance stretches in an east and west direction, aloi'g

that tract of remarkable depressions and elevations lying

between the Alps and the mountains of northern Africa, and
spreading eastward so as to enclose the basins of the

Mediterranean, Black Sea, Caspian, and Sea of Aral, and
to rise into the great mountain-ridges of Central Asiii. In
this zone lie numerous volcanic vents, both active and
extinct or dormant, from the Azores on the west to the

basaltic plateaus of India on the east. The Pacific Ocean
is surrounded with a vast ring of volcanic vents, and its

borders are likewise subject to frequent earthquake shocks.

Some of the most terrible earthquakes within human ex-

perience have been those which have affected the western

seaboard of South America,

6. Causes of Earthquakes.—An earthquake shock has
been defined by Mr Mallett as the transit of a wave of

elastic compression through the crust and surface of the
earth, generated by some sudden impulse within the crust.

The passage of such a wafe has been imitated experi-

mentally, and some of its characteristic features have
been illustrated by accidental explosions at powder-works.
But though the phenomena point to some sudden and
violent blow inflicted upon the solid crust, it is impossible
to do more than speculate on the probable nature of this

blow. In some cases it may arise from the sudden flashing

into steam of water in the spheroidal state, from the
sudden condensation of steam, from the explosions of a
volcanic orifice, from the falling in of the roof of a sub-
terranean cavity, or from the sudden snap of subterranean
rocks subjected to prolonged and intense strain. But we
ire still in ignorance as to the actual immediate cause of
»ny earthquake in regions remote from active volcanoes.
So much, at least, is certain, that the shook must arise from
some sudden and violent impulse, whereby a wave or un-
dulation is propagated in all directions through the solid

substance of the crust.

Section III.—Seculai- TTpheaval and Depression,
Besides the sudden movements due to earthquake-shocks,

the crust of the earth undergoes in mauy places oscillations

of an extremely quiet and uniform character, sometimes of

an elevatory, sometimes of a subsiding nature. So tranquil

are these changes that they produce from day to day no
appreciable alteration in the aspect of the ground affected.

Only after the lapse of several generations, and by means
of careful measurements, can they really be proved. In-

deed, in the interior of a country nothing but a series of

accurate levellings from some unchanged datum-line might
detect the change of level, unless the effects of this terres-

trial movement showed themselves in altering the drainage.

It is only along the sea-coast that a ready measure is

afforded of any such movement. In popular language it is

usual to speak of the sea as rising or sinking relatively to

the land. But so long as the volume of the ocean remain?
the same, the general sea-level can neither rise nor fall, un-

less by some movement of the solid globe underneatli it.

And, as we cannot conceive of any possible augmentation
of the oceanic waters, nor of any diminution save what may
be due to the extremely slow process of abstraction by the

hydration of minerals, or absorption into the earth's in-

terior, we are compelled to regard the sea-level as practi-

cally a constant datum-line, any deviation from which, in

the apparent heights of sea and land, must be due to move-
ment of the land and not of the sea.

There are indeed certain cosmical Gauges which may
affect the relative levels of sea and land. Thus the accumu-
lation of large masses of snow and ice as an ice-cap at one

of the poles would, as has been above pointed out {ante,

p. 217), tend to displace the earth's centre of gravity, and as

a consequence to raise the level of the ocean in the hemi-

sphere so affected, and to diminish it in a corresponding

measure elsewhere. The return of the ice into the state of

water would produce an opposite effect. Dr Ci^oU hasalsu

drawn attention to the fact that, as a consequence of the

diminution of centrifugal force owing to the retardation o(

the earth's rotation caused by the tidal wave, the sea-level

must have a tendency to subside at the equator and rise at

the poles. A larger amount of land need not ultimately

be laid bare at the equator, for the change of level resulting

from this causewould be so slow that the general degrada-

tion of the surfact of the land might keep pace with it, and
diminish the terrestrial area as much as the retreat of the

ocean tended to increase it. Dr CroU has further pointed

out that the waste of the equatorial land, and the deposition

of the detritus in' higher latitudes, must still further

counteract the effects of retardation and the consequent

change of ocean-level.'

Such widespread general causes of change must produce

equally far-reaching effects. But in examining the changes

of level between land and sea, we find them to be eminently

local and variable in character, pointing to some local and

unequally acting cause,—so that, while admitting these

cosmical and widespread influences to be part of the general

system of geological change, we must yet hold the sea-

level, for all practical purposes, to be invariable, any

apparent oscillations of that level upon the laud bebg due

to terrestrial movements.

§ 1. Movements of Upheaval.

Various maritime tracts of the land have been ascertained

to have undergone in recent times, or to be still undergoing,

a gradual elevation above the sea. Thus, the coast of

Siberia, for- 600 miles to the east of the river Lena, the

western tracts of South America, and the Scandinavian

peninsula, with the exception of a small area at its southern

1 Croll, Phil. Mar/., 1868, p. 382; Sir W. Thomson, Trans. UeoL
Soc. O'lasijow, iii. 223.
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apex, have been proved to have been recently uplieavert.

The proofs of this change of level chiefly to bo relied on

are the following' :

—

(1.) The position of rocka covered with barnacles or other

littoral adherent animals, or pierced by lithodomoua shells.

A single stone with these creatures on its surface would not

necessarily prove anything, for it might be cast up by a

storm ; but a line of large boulders, which had evidently

not been moved since the cirripedcs and molluscs lived upon
them, and still more a solid cliff with these marks of littoral

or sub-littoral life upon its base, now raised above high-

water mark, would be sufficient to demonstrate a rise of land.

The amount of the upheaval might be pretty accurately

determined by measuring the vertical distance between the

upper edge of the barnacle zone upon the upraised rock, and
the limit of the same zone on the present shore.

(2.) A line of sea-caves, now standing at a distance above

high water-mark beyond the reach of the sea, would afVord

evidence of recent uprise, since caves of this kind are only

hollowed out by the waves between tide-marks.

(3.) One of the most striking proofs of upheaval is

furnished by what are termed raised beaches. A beach is

the space between tide-marks, whei'e the sea is constantly

busy producing sand and gravel, mingling with them the

remains of shells and other organism^ sometimes piling the

deposits up, sometimes sweeping them away out into opener

water. The terrace or platform thus formed is a well-

marked feature of coast-liues skirting tidal seas. When the

land rises with sufficient rapidity to carry up the line of

littoral deposits above the reach of the waves, the flat

terrace thus elevated is known as a raised beach. The
former high-water mark then lies inland, and while its

sea-worn caves are in time hung with ferns and mosses, it

furnishes itself an admirable platform, on which meadows,
fields, and gardens, roads, houses, villages, and towns spring

up, while a new beach is made below the margin of the

uplifted one. Raised beaches abound round many parts of

the coast-lino of Britain. Some excellent examples occur

in Cornwall and Devon. The coast-line on both sides of

Scotland is fringed with raised beaches, sometimes four or

five occurring &bove each other, at heights of 25, 40, 60,

75 and 100 feet above the present high-water mark. Each
terrace marks a former lower level of the land with regard

to the sea, and probably a lengthened stay of the land at

that level, while the intervals between them represent the

vertical amount of each successive uplift of the land, and
show that the land in its upward movement did not remain

long enough at intermediate points for the formation of

terraces. A succession of raised beaches, rising above the

present sea-level, may therefore be taken as pointing to a

former prolonged upheaval of the country, interrupted by
long pauses, during which the general level did not
materially change.

(4.) Any stratum of rock containing marine organisms,

which have manifestly lived and died where their remains
now lie, must be held to prove upheaval of the land. In
this way it can be shown that most of the solid land now
visible to ub has once been under the sea. Even high on
the peaks of the cliffs and the flanks of the Himalaya
mountains, undoubted marine shells occur in the solid rocks.

(5.) In countries which have been long settled by a human
population, it is sometimes possible to prove, or at least

to render probable, the fact of recent uprise of the land by
reference to tradition, to local names, and to works of
human construction. Piers and harbours, if now found to

stand above the upper limit of high-water, furnish indeed
indisputable evidence of a rise of land since their erec-
tion.

' " Earth. luakca and Volcanoes," by A. Geikie, Chambers'a Mu
leUany of TracU.

§ 2. Movemmfs of Subsidence,^

It is more difficult to trace the downward movement of

the land, for the evidence of each successive sea-margin it)

carried down and washed away or covered up. Neverthe-

less, the fact of subsidence can be satisfactorily established

by the following kinds of proofs :

—

(1.) The results of mere erosion by the sea and those of

actual depression of the level of the land cannot always be

distinguished without some care. The encroachment of

the sea upon the land, involving, it may be, the disappear-.

ance of successive fields, roads, houses, villages, and even

whole parishes, does not necessarily indicate a sinking of

the land. Such destruction of the coast-line may, indeed,

be in progress without any actual change of level. Should

the sea, however, rise to the level of roads and buildings

which if never used to touch, should former half-tide

rocks cease to show even at low water, and should rocks,

previously above the reach of the highest tide, be turned

first into shore reefs, then into skerries • and islets, wo
infer that the coast-line is sinking. Such kind of evi

dence is found in Scania, the most southerly part of

Sweden. Streets, built of course above high-water mark,

now lie below it, with older streets lying beneath them, so

that the subsidence is of some antiquity. A stone, the

position of which had been exactly determined by Linn^na
in 1749,, was found after 87 years to be 100 feet nearer

the water's edge. The west coast of Greenland, for a space

of more than 600 miles, is perceptibly sinking. It has

there been noticed that over ancient buildings on low shores,

as well as over entire islets, the sea has riaen. The Moravian
settlers have been more than once driven to shift their

boat-poles inland, some of the old poles remaining visible

under water.

(2.) As the land is brought down within reach of the

waves, its characteristic surface-features are, of course, apt

to be effaced, so that the submerged area which passes down
beneath the sea may retain little or no evidence of its

having been a land-surface. It will bo covered, as a rule,

with sea-worn sand or silt. Hence, no doubt, the reason

why, among the marine strata which form su large a part

of the stratified portion of tiie earth's crust, and where
there are many proofs of depression, actual traces of land-

surfaces are comparatively rare. It is only under very
favourable circumstances, as, for instance, where the area

is sheltered from prevalent winds and waves, and where,

therefore, the surface of the land can sink tranquilly under
the sea, that fragments of that surface may be completely
preserved under overlying marine accumulations. It is in

such places that "submerged forests " occur. These are

stumps or roots of trees still in their positions of growth
in their native soil Beds of peat, full of tree-stumps, hazel-

nuts, branches, leaves, and other indications of a terrestrial

surface, are often found in similar situations. Sir Henry
de la Beche has described, round the shores of Devon,
Cornwall, and western Somerset, a vegetable accumulation,

consisting of plants of the same species as those which now
grow freely on the adjoining land, and occurring as a bed
at the mouths of valleys, at the bottoms of sheltered bays,

and iu front of and under low tracts of land, the seaward
side of which dips beneath the present level of the sea.

Over this submerged land-surface sand and silt containing

estuarine shells have generally been deposited, whence we
may infer that in the submergence the valleys first became
estuaries, and then sea-bays. If now, in the course of ages,

a series of such submerged forests should be formed one
over the other, and if, finally, they should, by upheaval of

the sea-bottom, be once more laid dry, so as to be capable
of v!saminatioD by boring, well sinking, or otherwise, they
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jrould prove a former long-continued depression, with
intervals of rest. lu such o case, the intervals of pause
would be marked by the buried forests, and the progress
of the depression by the strata of sand and mud lying

between thenv yu short, the evidence would be strictly

on a parolle.' witl\ thdt furnished by a succession of raised

beaches aa to a former protracted elevation with long
pauses.

(3.) An interesting kind of proof ot an extensive depres-

sion of the north-west of Europe is furnished by the deep
fjords or sea-lochs by which that region is indented. A
fjord is a long, narrow, and often singularly deep inlet

of the sea, which terminates inland at the mouth of a

glen or valley. The word is Norwegian, and in Norway
fjords are characteristically developed. The English word
"firth," however, is the same, and the western coasts of

the British Isles furnish many excellent examples of tjords.

In Scotland they are usually called lochs, as Loch Hourn,
Loch Nevis, Loch Fyne, Gareloch ; in Ireland they are

sometimes known by the name of loughs, as Lough Foyle,

but more commonly by that of bays, as Dingle Bay, Eantry
Bay. There can be little doubt that, though nyw .<illed

with salt water, Qords have been originally land valleys.

The long inlet was first excavated as a land-valley or glen.

This valley exactly corresponds in form and character with

the hollow of the fjord, and must be regarded as merely

its inland prolongation. That the glens have been exca-

rated by suba^rial agents is a conclusion borne out by
a great weight of evidence. If, therefore, we admit the

subaerial origin of the glen, we must also grant a similar

origin to its seaward prolongation. Every fjord will thus

mark the site of a submerged valley. This inference is

confirmed by the fact that fjords do not, as a rule, occur

singly. Like the glens on the land they lie in groups ; so

that when they are found intersecting a long line of coast

like that of the west of Norway, or the west of.Scotland,

we conclude that the land has there sunk down so as to

permit the sea to run far up and fill the submerged glens.

(4.) Evidence of widespread depression over the area of

the PaciGc Ocean is furnished by the numerous atolls or

coral islands scattered throughout that vast expanse of

water. Jlr Darwin ascertained that the reef-building corals

do not live at a greater depth than about 15 or 20 fathoms.

Yet reefs and circular islets of coral rise with nearly per-

pendicular sides from a depth of 2000 feet and upwards,

until they reach the surface of the sea. As the corals could

not have begun to grow upward from such vast depths, Mr
Darwin first suggested that the sites of these coral reefs had

undergone a progressive subsidence, the rate of upward

growth of the reefs keeping pace, on the whole, with the

depression. A fringing reef would first be formed fronting

the land within the limit of the 20 fathom line. Growing

upward until it reached tiie surface of the water^ it would

be exposed to the dash of the waves, which would break off

pieces of the coral and heap them upon the reef. In this

way islets would be formed which, by successive accumula-

tions of materials thrown up by the breakers or brought by

winds, would remain permanently above water. On these

islets palms and other plants, whose seeds might be drifted

from the adjoining land, would take root and flourish.

Inside the reef, there would be a shallow channel of water,

communicating, through gaps in the reef, with the main

ocean outside. Fringing reefs of this character are of

common occurrence at the present time.
_
In the case of a

continent they front its coast for a long distance, but they

may entirely surround an island. If the site of a fringing

reef undergoes depression at a rate sufficiently slow to allow

tixQ corals to keep pace with it, the reef will grow upward

4S the bottom sinks downward. The lagoon channel inside

will become deeper and wider, while, at the same time, the

depth of the water outside will increase, in this way a
barrier reef will be formed. Continued slow depression
must continually diminish the area of the land enclosed
within one of these rings of coral-reef, while the reef itself

retains much the same size and position. At last the final

peak of the original island disappears under the lagoon, and
an atoll or true coral island is formed. Should any more
rapid or sudden downward movement take place, it might
carry the atoll down beneath the surface, as seems to have
happened at the Great Chagos bank in the Indian Ocean,
which is a submerged atoll. It has recently been suggested
that barrier reefs do not necessarily prove subsidence, seeing
that tiiey may grow outward from the land upon the top
of a talus of their own debris broken down by the waves,
and may thus appear to consist of solid coral which had
grown upward from the bottom during depression, although
only the upper layer, 20 fathoms or thereabouts in thidk-

ness, is composed of solid, unbroken, coral growth. The
explanation may doubtless account for some barrier-reefs,

and for the way in which the steep seaward face of all such

reefs is formed and maintained. But it does not elucidate

the exbtence of submerged atolls, the presence of gaps in

atolls answering to gaps in the fringing reefs opposite to the

mouths of rivers ; and the difficulty of supposing that, in a
coral archipelago, there should have been scores of sub-

merged peaks so nearly of the same height as to rise within 20
fathoms of the surface, and yet so seldom actually to tower
above it. According to the simple and luminous theory

of Mr Darwin, every stage in the progress of the changes is

open to observation, from the incipient fringing reef to the

completed and submerged atoU. Every observed fact fits

in harmoniously with the others, and we reach the impres-

sive conclusion that a vast area of the Pacific Ocean, fully

6000 geographical miles from east to west, has undergone a

recent subsidence, and may be slowly sinking still.

It by no means follows, however, as some writers have
imagined, ttat the present Pacific Ocean occupies the site

of a vast subme'-ged continent. All the coral islands seem
to have been built on volcanic peaks. Wherever any non-

calcareous rock appears it is of volcanic origin. We must
therefore conceive of these oceanic islands as detached

volcanic eminences rising out of a wide area of subsidence,

and doubtless as deriving their existence from the results

of that subterranean movement.

§ 3. Causes of Secular Upheaval and Depression.

These movements, without question, we must^gain trace

Lack to coDseqaences of the original internal heat of tb«

earth. There are various ways in which the heat may have
acted. Thus a considerable accession of heat expands rocks,

and, on the other hand, a loss of heat causes them to con-

tract. We may suppose therefore that, during the sub-

terranean changes, a great extent of the crust underneath a
tract of land may have its temperature slowly raised. The
effect of this increment would be to cause a slow uprise of

the ground above. The gradual transference of the heat to

another quarter might produce a steady subsidence. Such
variations in subterranean temperature, however, could give

rise at the most to but very insignificant elevations or

depressiomL

A far more important ana generally effective cause is to

be sought in the secular contraction of the globe. If our
planet has been steadily losing heat by radiation into space,

it must have progressively diminished in volume. The
cooling implies contraction. According to Mr Mallet, the

diameter of the earth is less by at least 189 miles since the

time when the planet was a mass of liquid, i But the con-

traction has not manifested itself uniformly over the whole

iJ'hU. Irana.. 1873. p. 260,
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wrface of tlie planet. The crust varies much in strncture,

m thennal resistance, and in the position of its isogeo-

thermal lines. As the hotter nucleus contracts more rapidly

by cooliiic; than the cooled and hardened crust, the latter

must sink down by its own weight, and in so doing requires

to accommodate itself to a continually diminishing diameter.

The descent of the crust gives rise to enormous tangential

pressures. The rocks are crushed, crumpled, and broken

jn many places. Subsidence must have been the general

mle, but every subsidence would doubtless be accompanied

with upheavals of a more limited kind. The direction of

these upheaved tracts would largely depend upon the

tiriginal structure of the crust. It would be apt to occur

in lines which, once taken as lines of weakness or relief

from the intense strain, would probably be made nse of

again and again at successive paroxysms or more tranquil

periods of contraction. Mr Mallet, in the paper already

cited, has ingeniously connected these movements with the

linear direction of mountain chains, volcanic vents, and
earthquake shocks.

Though the origin of the present surface configuration

or the land will be more conveniently discussed in a subse-

quent part of this article, after the structure of the earth's

crust has been described, a few words may be inserted here,

where some allusion to the subject might be looked for.

Mountains may ftrise from three causes—(1) from the cor-

rugation of the earth's crust due to the effects of secular

contraction; (2) from the accumulation of materials poured
out of volcanic orifices ; and (3) from the isolation of

elevated masses of ground, owing to the removal, by
denudation, of the materials originally connecting them,
and to the consequent formation of valleys, ilountains
formed in the volcanic wayare almost always conical, and are

either solitary, as Etna, or occur in linear groups, like the
volcanoes of Java. Those formed by denudation are of

minor dimensions, and rather deserve the name of hills.

Mountain-chains, on the other hand, which are the
dominant features of the earth's surface, though they may
have lines of volcanic vents along their crests, are not
formed essentially of volcanic materials, but of the sedi-

mentary and crystalline rocks of the crust which have been
ridged up into vast folds. If the continental lands may be
compared to great undulations of the solid surface of the
globe, the mountain-chains may be likened to the breaking
crests of such wave-like undulations. In their internal

atructure n-ountain-chains bear witness to the intense
crumpling of the rocks during the process of upheaval. As
& consequence of the uprise of two or more parallel ranges
of mountain, lines of longitudinal valley must be produced.
But no sooner is a mass of land raised above the sea than
it is exposed to the attacks of air, rain, frost, springs,
glaciers, or other meteoric agents of disintegration. Its
surface is then worn down, the flow of water down its slopes
cuts out guUeys, ravines, and valleys, so that eventually a
very rugged surface is produced, on which, probably, no
portion of the original surface of upheaval may remain, but
where new lines of minor ridge and valley may appear as
the combined result of internal geological structure and
atmospheric denudation. The reader, however, is referred
to part viL of this article for a fuller treatment of this
interesting subject.

During the movements by which mountain masses have
been upheaved, the stratified rocks have been so compressed
as to occupy, in many cas^, but a small proportion of the
horizontal extent over which they originally extended.
They have adjusted themse'ves to this diminished area by
undergoing intense plication, and thus acquiring a much
greater vertical deptL On the other hand, they have been
abundantly fractured, some portions of their mass being
puihcd up, others being let down, so that the crust is

traversed with a kind of complicated network of fissures.

The discussion of these features of geological structure,

however, must likewise be postponed to part 'iv., where

the facts regarding their occurrence w'dl be described.

Section IV.—Hypogene Oaxises of Changes in the Tex-
ture, Structure, and Composition of Kocks.

The phcuomena of hypogene action liitherto under con-

sideration have related almost wholly to the effects produced

at the surface. It is evident, however, that these phenomena

must be accompanied by very considerable changes in the

rocks which form the earth's outer crust. These rocks, as just

stated, have been subjected to enormous pressure ; they have

been contorted, crumpled, and folded back upon themselves,

as if thousands of feet of solid limestones, sandstones, and

shales had been merely a few layers of carpet ; they have

been shattered and fractured everywhere ; they have in one

place been pushed far abovetheir original position.in another

depressed far beneath it : so great has been the compression

which they have undergone that their component particles

have in many places been rearranged, and even crystallized.

They have here and there actually been reduced to fusion,

and have been abundantly invaded by masses of molten rock

from below.

In the present section of this article we shall consider

chiefly the nature of the agencies by which such changes

have been effected ; the results achieved, in bo far as they

constitute part of tie architecture or structure of the earth's

crust, will be discussed in part iv. At the outset, it

is evident that we can hardly hope to detect many of these

processes of subterranean change actually in progress and
watch their effects. The very vastness of some of thera

places them beyond our direct reach, and we can only reason

regarding them from the changes which we see them to

have produced. But a good number are of a kind which
we can in some measure imitate in our laboratories and
furnaces. It is not requisite, therefore, to speculate wholly

in the dark on this subject. Since the original and classic

researches of Sir James Hall, the founder of experimental

geology, great progress has been made in the investigation

of hypogene processes by experiment. The conditions of

nature have been imitated as closely as possible, and varied

in different ways, with the result of giving us an increas-

ingly clear insight into the physics and chemistry of sub-

terranean geological changes. The succeeding portions of

this section of the article will therefore be chiefly devoted
to an illustration of the nature of hypogene action, in so fat

as that can be inferred from the results of actual experiment
The subject maybe conveniently treated under three heads

—

(1) the effects of heat
; (2) the effects of pressure and con-

traction
; (3) the influence of water in effecting changes ia

minerals and rocks.

§1. EffecUofEeaU

The importance of heat among the transformations
of the rocks has been fully admitted by geologists, sbce
it used to be the watchword of the Huttonian or
Vulcanist school at the end of last century. Two sources
of subterranean heat may have at different times and
in different degrees co-operated in the production of hypo-
gene changes—(1) the internal heat of the globe, of which
some account has already been given, and (2) the heat
due to the transformation of mechanical energy in th*
crumpling, fracturing, and crushing of the rocks of the
crust, as these have been from time to time compelled
to adjust themselves to the diminishing diameter of the
more rapidly cooling and contracting interior. From
which of these two sources, or from what combination of
them, the heat was derived by which any given change
in the rocks was produced, is a problem which admits
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in the meantime of only /ery partial solution. Leaving
ihis question for the present, let us examine the effects

which are clearly referable to the influence of heat.

It is evident that the conditions under which these effects

are produced must vary almost infinitely. We have to

consider (1) the temperature, from the lowest at which
any change is possible up to that of complete fusion

; (2)
the nature of the rock operated upon, some materials being
much more susceptible of change from heat than others

;

(3) the pressure under which the heat acts, the potency of

this agency being much increased with increase of pressure

;

(4) the presence of water, whereby chemical changes take
place which would not be possible in dry heat.

In an interesting series of experiments the illustrious De
Saussure (1779) fused some of the rocks of Switzerland and
France,>and inferred from them, contrary to the opinion pre-

viously expressed by Desmarest,' that basalt and lava have
not been produced from granite, but from hornstone (pierre

de corne), varieties of " schorl," calcareous claj's, marls, and
micaceous earths, and the cellular varieties from different

kinds of slate.- He observed, howeverj that the artificial

products obtained by fusion were glassy and enamel-like,

and did not always recall volcanic rocks, though some
exactly resembled porous lavas.

Sir James Hall, about the year 1790, began an important
investigation, in which he succeeded in reducing various

ancient and modern volcanic rocks to the condition of glass,

and in restoring them, by slow cooling, to a stony state.

Since that time many other researches of a more complicated
kind have been undertaken, especially by Delesse, Daubr^e,
Deville, Bunsen, Bischof, H. and W. Eogers. Ey these

observations it has been abundantly proved that all rocks

undergo molecular changes when exposed to high tempera-

ture, that when the heat is sufficiently raised they become
fluid, that if the glass thus obtained is rapidly cooled it

remains vitreous, and that, if allowed to cool slowly, a more
or less distinct crystaUization sets in, the glass is devitrified,

and a lithoid product is the result.

Illustrations of the influence of different degrees of heat

upon rocks of different kinds may often be very instruct-

ively observed at lime-kilns, especially those roughly-built

kilns or pits which may still be met with in outlying dis-

tricts. Some of the stones linijig such cavities will be found
with no sensible change, others show a somewhat cellular

texture, others have acquired a rudely prismatic structure,

while some have had their surfaces fused into a rough gk?e
or enamel. The bricks or stones used for lining furnaces

present similar illustrations, the columnar or prismatic

structure being occasionally very perfectly developed in

these materials. Mere contact with a highly-heated surface,

and subsequent gradual cooling, have often produced this

prismatic arrangement in rocks of the most diverse kinds.

Thus, in Scotland, beds of sandstone and seams of coal

Tiave acquired the most perfect prismatic structure from
the intrusion of basalt dykes or sheets through them. To
these and other effects of intruded igneous rocks reference

will be made in the sequel In these cases the alteration

is merely local, and has obviously been produced by contact

with a highly heated surface. But, besides such minor
effects due merely to contact, others of a more general kind

affect large masses of rock or whole districts of country.

When rocks are exposed to temperatures as high as their

melting-points, they fuse into glass which, in the great

majority of cases, is of a bottle-green or black colour, the

depth of the tint depending mainly on the proportion of

iron. In this respect they resemble the natural glasses

—

pitclistones and obsidians. They almost always contain

> Mem. Acad. Scim., 1771, p. 273.

^ De Sattssure, Voyages dans ies Alps, edit. 1803, tome L p. 178.

minute cells or bubbles, arising probably from the diseiv

gagement of water or of oxygen during the fusion. But
after the most thorough fusion which has been found
possible, minute granules usually appear in the solidified

glass. Sometimes these consist of specks of quartz, which
is especially apt to remain unmelted when the rock is very
siliceous, or of other minerals of the original rock, But a
microscopic investigation of fused rocl^ shows that, evea
in what seems to be a tolerably homogeneous glass, there
are abundant minute hair-like, feathered, needle-shaped, of
irregularly-aggregated bodies diffused through the glassy
paste. These crystallites are in some cases colourless
silicates, in others they are opaque metallic oxides, particu-"

larly oxides of iron. They precisely resemble the crystal'

lites which are observed in many volcanic rocks, such as
obsidian, pitchstone, and basalt They may be obtained
even from the fusion of a granitic or granitoid rock, as in

the well-known case of the Mount Sorrel syenite near
Leicester, which, being fused and slowly cooled, yielded
abundant crj'stallites, including exquisitely grouped octo
hedra of magnetite.

According to the observations of Delesse, volcanic rocks,

when reduced to a molten condition, attack briskly the
sides of the Hessian crucibles in which they are contained,
and even eat them through. This is an interesting fact,

for it helps to explain how some intrusive igneous rocks
have come .to occupy positions previously filled by sedi

mentary strata, and why, under such circumstances, the
composition of the same mass of -rock should be found to
vary considerably from place to place.^

It would appear that, in passing from a crystalline into a
vitreous condition, rocks undergo a diminution of density,

which, on the whole, is greater the more silica and alkali

are present, and is less as the proportion of iron,lirne, and
alumiua increases. According to Delesse, granites, quartzi
ferous porphyries, and such highly silicated rocks lose from
8 to 11 per cent, of their density when they are reduced to

the condition of glass, basalts lose from 3 to 5 per cent.,

and lavas, including the vitreous varieties, from to 4 per
cent. This diminution of density (and consequent increase
of volume) may account for minor oscillations of the ground
so often observed in volcanic regions. If we suppose a sub-
terranean mass of lava 500 feet thick to pass from the fluid

to the crystalline condition, this might cause a subsidence
of the ground above to the extent of about 20 or 25 feefc.

The transition of a similar mass of rock from the solid

to the fluid condition would cause an uprise to a like

amount.

So far as experiments have yet been conducted, it has
been found impossible to obtain from a piece of fused rock
a crystalline substance exactly resembling the original mass.
Externally it may appear quite stony, but its internal

structure, as revealed by the microscope, shows it to be
essentially a slag or glass, and not a truly crystalline rock.

There is another fundamental difference between the natural
and artificial products. iVhen a compound containing sub-
stances of different fusibilities is artificially melted, and
allowed thereafter to cool in such a way that the various in-

gredients may separate from each other, they appear in their

order of fusibility, the most refractory coming first, and the
most fusible being the last to take a solid form. But in rocks
which have crystallized naturally from a fluid condition, it

is often to be observed that the component minerals have
been far from obeying what might have been supposed to

be their invariable law. Thus, in all parts of the world,
granite presents the very striking fact that its quartz, which
we call an infusible mineral, has actually solidified after

the more fusible felspar. In the Vesuvian lavas the

' BuU. Soc. Geol. France, 2d ser., iv. 1382.
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diflBcuUly fusible" leucite may' be seen to have enclosed

crystals already formed of the fusible augite. In many

ancient crystalline rocks the jiyroxenic constituents, which

offer a less resistance to fusion, have assumed a crystalline

form before the more refractory triclinic felspars. From

these facts it is clear that, in the fusion of rocks and iij

their subsequent consolidation, there must have been con-

ditions under which the normal order of appearance of the

minerals was disturbed or reversed. Yet another fact may

be mentioned to show further the difference between the

kind of fusion which has frequently obtained in nature

and that of the ordinary operations of a glass-work or iron-

furnace. As far back as the year 1846 Scheerer showed

that there exist in granite various minerals which could

not have consolidated save at a comparatively low tem-

perature. He instanced especially several gadolinites,

orthites, and allanites, which cannot endure a higher tem-

perature than a dull-red heat without altering their physical

characters ; and he concluded that granite, though it may
have possessed a high temperature, cannot have solidified

from simple igneous fusion.

We may conclude, therefore, that tlie manner in which

rocks have bfien melted within the crust is not that mere

simple fusion which we can accomplish artificially, but that

it has involved conditions which have not been successfully

imitated in any laboratory or furnace. Two obvious

differences must occur to the reader between the natural

and artificial operations. In the first place, rocks which

have undoubtedly once beeij in a fluid or at least pasty con-

dition, and which have been injected as veins and dykes into

previously consolidated masses, contain water imprisoned

within their component crj-stals. This is not water which

has been subsequently introduced. It is contained in

minute cells, which it usually does not now completely fill,

but which it no doubt did occupy completely at the time and
temperature at which the rock was consolidated. We have

Been (ante, p. 250) how abundant are the discharges of water-

vapour from volcanic fires, how the molten lava-streams

issue from their vents, saturated, as it were, with steam,

and how the steam continues to rise from them long after

they have congealed .^,nd come to rest In the solid crystals

of lava which were erupted only recently, as well as in

those of early geological periods, the presence of water in

minute cavities may be readily detected. It is in the

quartz of such rocks, and still more in that of granite, that

the detection of water-cavities is most easily made. The
quartz of granite is usually full of them. " A thousand

millions," says Mr J. Clifton Ward, " might easily be con-

tained within a cubic inch of quartz, and sometimes the

contained water must make up at least 5 per cent, of the

whole volume of the containing quartz." Thus microscopic

investigation confirms the conclusion arrived at by Scheerer

in the memoir already cited, that at the time of its eruption

granite must have been a kind of pasty mass containing a

considerable proportion of water. It is common now to

speak of the "aquo-igneous" origin of some eruptive rocks,

and to treat their production as a part of what isf termed the
•' hydro-thermal " operations of geology. We may conclude

that, while some rocks, like obsidian and pitchstone, which

80 clotely resemble artificial glasses, may have been derived

from a simple igneons fnsion-Buch as can be imitated in a

furnace (though even in these the presence and influence

of water may be traced), the great majority of rocks have

had a more complex origin, and in a great number of cases

can be proved to have been mingled with more or less

water while they were still fluid.

In the second place, there can be no qnestion that, in

the great hypogene laboratory of nature, rocks have been
Boftenod and fused under enormous pressure. Besides the

pressure due to their varying depth from the surface, they

must have been subject to the enormous expansion of the

superheated water or vapour which filled all their cavities.

Mr Sorby has ingeniously estimated -he probable pressure

under ^hich granite consolidated by taking the ratio

between the size of the liquid cavities in the quartz and

that of the contained bubble or vacuity. Assuming the

temperature of consolidation to have been 680° Fahr. (360'

Cent), or a dull-red heat, he inferred that in many cases the

pressure under which the granite consolidates must have

been equal to that of an overlying mass of rock 50,000 feet,

or more than 9 miles, in thickness. It is not probable that

any such thick overlying mass ever did cover the granite ;

the pressure, even if it be allowed to have been so great,

must have been due partly to other causes, such as the

compression due to secular contraction.

It would appear therefora that perfect anhydrous fusion,

or the reduction of a rock to the state of a completely

homogeneous glass, has been a comparatively rare process

in nature, or at least that such glasses, if originally formed,

have in the vast majority of cases undergone devitrification

and crystallization, until the glassy base has been reduced

to a smaller or larger fraction of the total mass of tho rock,

or has entirely passed into a stony condition. In many
volcanic rocks the original vitreous base or ground-mass

can be readily observed with the microscope between the

definitely-formed crystals. Crystallites, or arrested stages

in the crystaULzation of iron oxides and of silicates, can

often be detected in these rocks, more especially where it

is evident that they must hav.e cooled with comparative

rapidity, as where they have been thrust into narrow

fissures to form dykes. But in rocks such as granite, where
no glass exists, but where the mineral constituents are ell

crystalline, no ttace of the crystallites occurs. Doubtless

such differences point to original distinctions in- the kind

and degree of fusion of the rocks. It seems reasonable to

suppose that those rocks which show a glassy ground-mass,
and the presence of crystallites, have been fused under
conditions more nearly resembUng those of the simple

igneous fusion of experiment.

It has long been known that many mineral substances
can be obtained in a crystalline form from the condensation
of vapours. This process, called sublimation, may be tlif

result of the mere cooling and reappearance of bodies which
have been vaporized by heat and solidify on cooling, or

from the solution of these bodies in other vapours or gaae.s,

or from the reaction of different vapours upon each other.

These operations are of common occurrence at volcanic
vents, and in the crevices of recently erupted and still hot
lava-streams. They have been successfully imitated by
experiment. In the early researches of Sir James Hall on
the effects of heat modified by compression, he obtained by
sublimation _" transparent and well-defined crystals," lining
the unoccupied portion of a hermetically-sealed iron tube, in
which he had placed and exposed to a high temperature
some fragments of limestone (Trans. Roy. Soc. Edin., vi.

.110). Numerous experiments have been made by Messrs
Delesse, Daubr^e, and others, in the production of minerals
by sublimation. Thus many of the metallic sulphides
found in mineral veins have been produced by exposing to
a comparatively low temperature (between that of boiling
water and a duU-red heat) tubes containing metallic
chlondes and sulphide of hydrogen. By varying the
materials employed, corundum, quartz, apatite, and other
minerals have been obtained. It is not difficult, therefore,
to understand how, in the crevices of lava-streams and
volcanic cones, as well as in some mineral veins, sulphides
and oxides of iron and ther minerals may have been formed
by the ascent of heated vapours. Superheated steam is
endowed with a remarkable power of dissolving that
mtractable substance, silica ; artificially heated to the tern-
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perature of the melting point of cast-iron, it rapidly attacks

silica, and deposits the mineral in snow-white crystals as it

cools.

§ 2. EffecH of Pressure and Contraction.

Besides the influence of pressure in raising the melting

point of subterranean rocks, and in permitting water to

remain fluid among them at temperatures far above the

boiling-point, even at a red or perhaps a white heat, we
have to consider the effects produced by the same cause

upon rocks already solidified. The simplest and most
obvious result of pressure upon such rocks is their consoli-

dation, as where a mass of loose sand is gradually compacted
into a mora or less coherent stone, or where a layer of

vegetation is compressed into peat, lignite, or coal. In

many cases the cohesion of a sedimentary rock is due merely
to the pressure of the superincumbent strata. But it

usually happens that some cementing material has contri-

buted to bind the component particles together. Of these

natural cements tho most frequent are peroxide of iron,

silica, and carbonate of lime.

Pressure equally distributed over a rock presenting every-

where nearly the same amount of resistance will promote
consolidation, but may produce no further internal change.

If, however, tho pressure becomes extremely unequal, or if

the rock subjected to it can find escape from the iufluenco

in one or more directions, there will be a disturbance or

rearrangement of the particles, which by this means are

made to move upon each other. Five consequences of

these movements may be noticed here.

(1.) Cleavage.—When a mass of rock, owing to subsidence
or any other cause, is subjected to powerful lateral compres-
sion, its innate particles, which in all rocks have almost
invariably a longer and shorter axis, tend, under the intense

strain, to rearrange themselves in the line of least resist-

ance, that is, with their long axes perpendicular to the
direction of the pressure. The result of this readjustment
is that the rock affected by it acquires a facility for splitting

along the lines in which its component particles have placed
themselves. Fine-grained argillaceous rocks show most
characteristically this internal change ; but in coarse
materials it becomes less conspicuous, or even disappears.

Rocks which have been thus acted on, and have acquired
this superinduced fissility, are said to be cleaved, and the
fissile structure is termed cleavage. This has been proved
experimentally by Sorby, who produced perfect cleavage in

pipeclay through which scales of oxide of iron had previously
been mixed. Dr Tyndall superinduced cleavage on bees-v.-as

and other substances by subjecting them to severe pressure.

Cleavage among rocks occurs on a great scale in countries
where the strata have been greatly plicated, that is, where
they now occupy much less horizontal surface than they once
did, and consequently where, in accommodating themselves
to their diminished area,_they have had to undergo much
powerful lateral compression. Tho structure of districts

with cleaved rocks is described in part iv.

(2.) Further evidence of the compression to which rocks
liave been' subjected is furnished by the way in which con-
tiguous pebbles in a conglomerate may be found to have
been squeezed into each other, and even sometimes to have
been elongated in a certain general direction. It is df)ubt-
less tho coarseness of the grain of such rocks which permits
the effects of compression to be so readily seen. Similar
effects must take place in fine-grained rocks, though they
escape observation. Organic remains both of plants and
animals may often be found to have undergone consider-
able distortion from this cause. M. Daubr^e has imitated
experimentally the indentations produced by the con-
tiguous portions of conglomerate pebbles.

'

' Comptes Rendus, xliv. 823.

(3.) The ingenious experiments of M. Tresca on tiif) How
of solids have proved that, even at ordinary atmospheric

temperatures, solid resisting bodies like lead, cast-iron, and
ice, may be so compressed as to undergo an internal motion

of their parts which is closely aualogous to that of fluids.

Thus, a solid jet of lead has been produced by placing a

piece of the metal in a cavity between the jaws of a power-

ful compressing machine. Iron, in like manner, has been

forced to flow in the solid state into cavities and take their

shape. On cutting sections of the metals so compressed,

their particles or crystals are found to have ranged them-
selves in lines of flow which follow the contour of the space

into which they have been squeezed. Such experiments

are of considerable geological interest, for they show that

in certain circumstances, under great pressure, the unequally
mixed particles of rocks within the earth's crust may have
been forced to move upon each other, and thus to acquire

a "fluid-structure " resembling that which is seen in rocks

which have possessed true liquidity. No large sheet of

rock can be expected, however, to have undergone this

internal change; the effects could only be produced excep-

tionally at places where there was an escape from the pres-

sure as, for instance, along the sides of fissures, or in other

cavities of rocks. The explanation cannot be applied to tho

case of rocks like schists, which display a kind of rudo
foliation or 'fluid-struoture over areas many thousands of

square miles in extent,

(4.) Plication.—Keference lias already been made to tha
fact that, owing to the more rapid contraction of the inner

portion of the globe, the outer layer or crust is from time
to time forced to adjust itself to this change by subsiding.

As a consequence of the subsidence, the descending area
requires to occupy less horizontal space, and must therefore

suffer powerful lateral compression. The rocks are- thus
crumpled up, as, in the classic experiment of Sir James
Hall, folds of cloth are folded when a weight is placed
upon them and they are squeezed from cither side. Tho
mere subsidence of such a curved surface as that of our
globe must thus necessarily produce much lateral compres-
sion. Mr J. M. Wilson has calculated that, if a tract of

the earth's surface, 345 miles in breadth, be depressed one
mile, it will undergo compression to the extent of 121
yards ; at two miles the compression wiU be 189 yards; at

eight miles 598 yards. The observed amount of com-
pression in districts of contorted rocks, however, far

exceeds these figures. Another cause of the compression
and contortion of rocks is the injection into tliem of igneous
masses from below, but this is probably a minor source of

disturbance. The character of plicated rocks is described
in part iv. p. 300.

(5.) Faults.—Closely connected with the disturbances
which have produced contortions come those by which the
crust of the earth has been fractured. But in this case the
movement is one of elevation rather than of subsidence ; for,

instead of having to occupy a diminished diameter, the rocks
get more room by being pushed up, and as they cannot
occupy the additional space by any elastic expansion of

their mass, they can only accommodate themselves to the
new position by a series of dislocations. Some portions
will be pushed, up farther than others, and this will happen
more particularly to those which have a broad base. These
will rise more than those with narrow bottoms, or the latter

will seem to sink relatively to the former. Each broad-
bottomed segment will thus be bounded by two sides slop-

ing towards the upper part of the block. This is found to

be almost invariably the case in nature. A fault or dis-

location is nearly always inclined from the vertical, and
the side to which the inclination rises, and from which it

"hades," is the upthrow side. Thedetails of these features of
geological structure are discussed in part iv., section v.
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§ 3. Iniluence of Water.

'

In the great geological contest fought at Yne beginning

of the century between the Ncptunists and the Plutonists,

the two great battle-cries were, oc ttie one side,' Water, on

the other, Fire. The progress of the science since that time

has shown that each of the parties had truth on its side,

and had seized one aspect of the problems touching the

origin of rocks. If subterranean heat has played a large

part in the construction of the materials of the earth's crust,

water, on the other hand, has performed a hardly less im-

portant share of the task. Tliey have often co-operated

together, and in such a way that the result must be re-

garded as their joint achievement, wherein the respective

share of each can hardly he exactly apportioned. In the

following brief resume of this subject we shall consider the

changes produced by pure water, by water charged with

substances in solution, and by water raised above ordinary

temperatures.

By numerous observations it has been proved that all

rocl^ within the accessible portion of the earth's crust

contain interstitial water, or, as it is sometimes called,

quarry-water {eaii-de<arriere). This is not chemically

combined with their mineral constituents, but merely re-

tained in their pores. Most of it evaporates when the stone

is taken out of the parent rock and freely exposed to the

atmosphere. The absorbent powers of rocks vary greatly,

and chiefly in proportion- to their degree of porosity.

Gypsum absorbs from about 0'50 to 1-50 per cent, of

water by weight
;

granite, about 0'37 per cent.; quartz

from a vein in granite, 008; chalk, about 20-0; plastic

clay, from 19'5 to 2-t'5. These amounts may be increased

by exhausting the air from the specimens and then immers-

ing them in water.

The water enclosed within the interstices and crystals

of igneous rocks may be either an original constituent,

deriving its origin, like any of the component minerals,

from molten reservoirs within the earth's crust, or it

may have descended from the surface to the incandescent

rocks. Many facts may be adduced in support of the

greater probability of the second view. Besides the

general proximity of volcanic orifices to large sheets of

water, we have abundant evidence of the actual descent

of water from the surface, both through fissures, and
also by permeation through the solid substance of rocks.

All surface rocks contain water, and no mineral substance

is strictly impervious to the passage of liquid. The well-

known artificial colouring of agates proves that even the

mineral substances apparently most homogeneous and im-

pervious can be travereed by liquids, if. Daubr(;e ha^
instituted a series of esporimenta to illustrate the power
possessed by water of penetrating rocks, in virtue o( their

porosity and capillarity, even against a considerable counter-

pressuFC of vapour ; and, without denying the presence of

original water, he concludes that the interstitial water of

igneous rocks may all have been deiived by descent from
the surface.

The presence of interstitial water most affect the
chemical constitution of rocks. It is now well understood
that there is probably no terrestrial substance which,
nnder proper conditions, is not to some esteat soluble in

water. By an interesting series of experiments, made many
years ago by Messrs Rogers, it was ascertained that many
of the ordinary mineral constituents of rocks could be dis-

solved to an appreciable extent even by pure water, and that
the thaugo was accelerated and augmented by the presence
of carbonic acid.^ Silica, alkalifcrous silicates, and iron
oxides can bo taken up and held in solution by pure water,
even at ordinary temperatures, in considerable quantities.

' American Jmtm. Science (2), v. 101.

The mere presence of pure water therefore within the

poros in subteranean Tocks cannot but give rise to changes

in the combustion of these rocka Some of the more

soluole materials must be dissolved, and, as the water eva-

porates, must be. redeposited in a new form.

But water in a natural state is never chemically ptire.

In it3 descent through tne air it absorbs oxygen and

carbonic acid, besides other impurities ^sea pi 267), and

as it filters through the soil it abstracts more carbonic

acid, as well as other results of decomposing organic matter.

It is thus enabled to effect numerous decompositions of the

rocks undelrneath. The nature of these changes may be

inferred from the composition of spring water, to which

reference will subsequently be made (p. 270). For the

present it will be sufficient to remark that two important

kinds of chemical decomposition must evidently arise from

tiie action of such infiltrating water, (I.) The presence of

the organic matter must ^xercise a reducing power on

oxides. This will be more especially the case with those

of iron, the nearly insoluble haematite being reduced

to the protoxide, which, converted into carbonate, is

readily removable in solution. There can be little

doubt that by tlds means a vast amount of ferruginous

matter is extracted from subterranean rocks and carried

to the surface. (2.) The presence of carbonic acid

enables the water to attack vigorously the mineral constitu-

ents of rocks. Alkaline carbonates, with carbonates of lime

and magnesia, and protoxides of iron and manganese, are

produced, and these substances borne onward in solution

give rise to further reactions among me rocks through which

they are carried. " In the decomposition of rocks," says

Bischof, " carbonic acid, bicarbonate of lime, and the

alkaline carbonates bring about most of the decompositions

and changes in the mineral kingdom."

The microscopic study of rocks has thrown much
light upon the mineralogical alterations in rocks due
to the influence of percolating water. Even the most
Bulid-looking, unweathered rocks, are found to have been

affected by such metamorphism. Their hydrous mag-
nesian silicates, for example, are partially or wholly con-

verted into such 'hydrous forms as serpentine, chlorite,

or delessite. The process of conversion may often be

watched. It can be seen to have advanced along the

fissures or cleavage-planes of the minerals leaving the

intervening sections still fresh ; or it may be observed to

have proceeded in such a way that dift'used alteration-pro-

ducts are dispersed in filaments or irregular patches through
the base of the rock, or gathered together and even i&
crystallized in cavities; or the whole rock, as in many
serpentines, has undergone an entire transformation. Much
information regarding such internal altei-ations of rocks
may be obtained from the study of pscudomorphs, that is,

crystals having the external form of the mineral of which
they originally consisted, with the internal structure and
composition of the mineral which has replaced it. Serpen-
tine representing olivine, clay taking the place of rock-salt,

silica that of wood, and marcasite that of raoUuscan shell,

are familiar examples. There is no reason to doubt that
these changes may, in the course of ages, have been effected

at ordinary temperatures by water descending from the
surface of the ground.

But two other considerations require to be taken into

account in the discussion of the internal transformations
of rocks by subterranean water. (1.) In the first place, the
water has often been at a high temperature. Mere descent
into the crust of the earth will raise the temperature of the
water until, if this descent be prolonged, a point far above
212° Fahr. may be reached. Experiments have shown that

the chemical action of water is vastly increased by heat.

Thus M. Daubrdo exposed a glass tube containing about half
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its weight of water to a temperature of about 400° C. At
the end of a week he found the tube so entirely changed
into a white, opaque, pcrvdery mass as to present not the

least resemblance to giasa The remaining water was highly

charged with an alkaline silicate containing 63 per cent of

Eflda and 37 per cent, of silica, with traces of potash and lime.

The white solid substance was ascertained to be composed
almost entirely of crystalline materials. These consisted

partly of minute perfectly limpid bipyramidal crystals of

quartz, but chiefly of very smaU acicular prisms of woUas-
tonite. It was found, moreover, that the portion of the

tube which had not been directly in contact witli the water

?7as as much altered as the rest, whence it was inferred that

5.t these high temperatures and pressures the vapour of

water acts chemically like the water itself. (2.) In the second

place, the effect of pressure must be recognized as most
important in enabling water, especially when heated, to

dissolve and retain in solution a larger quantity of mineral

patter than it could otherwise do. In M. Danbr^e's experi-

pients just cited, the tubes were hermetically sealed and
pecured against fracture, so that the pressure of the greatly

fuper-heatad vapour had full eflfect. By this means, witli

alkaline water, he not only produced the two minerals above

mentioned, but also felspar and diopside.

It is important to observe that the three conditions

required for these changes— the presence of alkaline water,

khigh temperature, and considerable pressure—are precisely

those which it can be affirmed must exist abundantly within

the crust of the earth. We must admit the possibility of

rocks originally at the surface being depressed so as to come
within the influence of internal heat, and to contain within

their pores abundant interstitial water more or less charged

with alkaline carbonates. Kocks under these conditions,

fid far as we can judge, can hardly escape internal decom-

position and recomposition. Mere descent to a great

depth beneath the surface will not necessarily result in

metamorphism, as has been shown in the case of the Nova
Scotian and of the South Welsh coal-field, where sand-

stones, shales, clays, and coal-seams can be proved to have

been once depressed 14,000 to 17,000 feet below the sea-

level, under an overlying mass of rock, and yet to have

sustained no serious alteration. Perhaps the failure of

change may be explicable on the supposition that these

Carboniferous strata were comparatively dry. But where

rocks possess sufficient interstitial water, and are depressed

within the crust so as to be exposed to a considerable

temperature and to great pressure, they must be metamor-

phosed,—the extent of the metamorphism depending partly

.

upon the vi^nr of the attack made" upon them by the

water, partly on their own composition and proneness to

chemical change, and partly upon the length of time during

which the process is continued.

A metamorphosed rock must thus be one which has

suffered a mineralogical rearrangement of its substance.

It may or may not have been a crystalline rock originally.

Any rock capable of alteration (and all rocks must be so in

some degree) will, when subjected to the required conditions,

become a metamorphic rock. The resulting structure,

however, will, in most cases, bear witness to the original

character of the mass. A sedimentary rock, for example,

consisting of alternate layers of different textnre and com-
position, will doubtless retain, even in its metamorphosed
condition, traces of that fundamental structure. The water

will travel more • easily along certain layers than along

others ; some laminEe will be more readily affected, or wilF

give rise to a set of reactions different from- those of con-

tiguous layers. Hence the rearrangement and recrystaUiza-

tion duo to metamorphism will take pace along the prede-

termined lines of stratification, so long as these lines have

not been effaced or rendered inoparatiTe by any other geo-

logical structure. It is doubtless to this cause tnat tnc

foliated character of gneiss, mica-schist, and so many other

metamorphic rocks is to be ascribed.

In the process of metamorphism, therefore, as well as in

that of fusion, to which reference has already been made,
the influence of water would seem to have been always
conspicuous. Indeed, as will be shown in part iv., it is

extremely difficult in many cases to draw a line between the
results of metamorphism and igneous fusion, or to decide

whether a rock should be called igneous or metamorphic
It has been pointed out above, for example, . that in many
rocks which have undoubtedly been in a fluid condition, aa

proved by their injected veins and dykes, the constituent

minerals have not appeared in the order of their respective

fusibilities. Scheerer, filie de Beaumont, and Daubrea
have shown how the presence of a comparatively small

quantity of water in such rocks has contributed to suspend
their solidification, and to promote the crystallization of

their silicates at temperatures considerably below the point

of fusion. In this way the solidification of quartz in

granite after the crystallization of the silicates, which would
be unintelligible on the supposition of mere dry fusion^

becomes explicable. The phenomena of metamorphism ia

the architecture of the earth's crust are discussed in part iv.

DIVISION- II.-EPIGENE OB SURFACE ACTION.

It is on the surface of the globe and by the operation of

agents working there that at present the chief amount of
visible geological change is effected. In consid'-ring this

branch of inquiry, we are not involved in the same prelim-

inary difficulty regarding the very nature of. the agencies aa

we found to be the case in the investigation of plutonic

action. On the contrary, the surface agents are carrying

on their work under our very eyes. We can watch it in all

its stages, measure its progress, and mark in many ways

how accurately it represents similar changes which for long

ages previously must have been effected by the same
means. But in the systematic treatment of this subject we
encounter a difficulty of another kind. We discover that

while the operations to be discussed are numerous and often

complex, they are so interwoven into one great network

that any separation of them under different subdivisions

is sure to be more or less artificial, and to convey an

erroneous impression. While, therefore, under the una-

voidable necessity of making use of such a classification of

subjects, we must bear always in mind that it is employed

merely for convenience, and that in nature superficial

geological action must be continually viewed as a whole,

since the work of each agent has constant reference to that

of the others, and is not properly intelligible unless that

connexion be kept in view.

The movements of the air ; the evaporation from land

and sea ; the fall of rain, hail, and snow ; the flow of rivers

and glaciers ; the tides, currents, and waves of the ocean

;

the growth and decay of organized existence, alike on land

and in the depths of the sea ;—in short, the whole circle of

movement, which is continually in progress upon the surface

of our planet, are the subjects now to be examined. It

would be desirable to adopt some general term to embrace

the whole of this range of inquiry. For this end the word

epifene may be suggested as a convenient term, and anti-

thetical to hypogene or subterranean action.

The simplest arrangement of this part of Geological

Dynamics will be into three section!? :

—

I. Ant.—^The influence of the atmosphere in destroy-

ing and forming rocks.

XL Water.—The geological functions of the circula-

tion of water through the air and between sea

and land, and the action of the sea.
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III. Life.—The gart taken by plants and animals in

preserving, destroying, or reproducing geological

formations.

The words destructive, reproductive, and conservative,

employed in describing the operations of the epigene agents,

do not necessarily imply that anything useful to man is

destroyed, reproduced, or preserved. On the contrary, the

destructive action of the atmosphere may turn barren

rock into rich soil, while its reproductive effects sometimes

turn rich land into barren desert. Again, the conservative

influence of vegetation has sometimes for centuries retained

as barren morass what might otherwise have become rich

meadow or luxuriant woodland. The terms, therefore, are

used in a strictly geological sense, to denote the removal

and re-deposition of material, and its agency in preserving

what lies beneath it

Section I.—Air.

Its composition having been already treated of (aiite,

p. 220), we shall consider here (1) the motions, and (2) the

geological action of the air, which arises partly from its

composition, and partly from its movements.

I. Movements of the Air.

These are due to differences in the pressure or density

of the atmosphere, the law being that the air always

moves from where the pressure is high to where it is low.

Atmospheric pressure is understood to be determined by

two causes, temperature and aqueous vapour.

1. Temperature.—Warm air, being less dense than cold

air, ascends, while the latter flows in to take its place. The

unequal heating of the earth's surface, by causing upward

currents from the warmed portions, produces horizontal cur-

rents from the surroi^ding cooler regions inwards to the

central ascending mass of heated air. To this cause the

trade winds and the familiar land and sea breezes are due.

2. Aqueous Vapour.—In proportion as the quantity of

watery vapour increases, the density of the air lessens.

Consequently moist air tends to rise as warmed air does,

with a corresponding but often very violent inflow of the

drier aiid consequently heavier air from the surrounding

tracts. The ascent of the moist air lessens the atmospheric

pressure, which is indicated by the fall of the barometer.

When the up-streaming vapour rises into the higher regions

of the atmosphere, it expands and cools, condensing into

visible form, and descending in copious showers to the earth.

Unequal and rapid heating of the air, or accumulation of

aqueous vapour in the air, and possibly some other influ-

ences not yet properly understood, give rise to extreme dis-

turbances of pressure, and consequently to storms and

hurricanes. For instance, the barometer sometimes indi-

cates in tropical storms a fall of an inch and a half in an

hour, showing that somewhere about a twentieth part of the

whole mass of the atmosphere has in that short space of

time been displaced over a certain area of the earth's sur-

face. No such sudden change can occur without resulting

in the most destructive tempest or tornado. In Britain

the tenth of an inch of barometric fall in an hour is

regarded as a large amount, such as only accompanies great

storms.* When the pressure of the air at one place is

shown by the barometer to differ from that at a neighbour-

ing locality at the same time, the wind will be observed to

move on the whole from the area of high to the area of low
pressure ; and if the difference be great or sudden, the
movement of the air may rise to the force of a hurricane
until the equilibrium of pressure is restored.

The meteorological conditions of the atmosphere do not

' Buclian'H Meteorology, p. 266.

belong to the scope of this article (see Atmosphkbb,

Climate, Meteokology). The reader, however, may noW

as of interest from a geological point of view the ascertained

velocity and pressure exercised by the air in motion acroes

the surface of the earth as expressed in the subjoined

table :

—

Velocity In miles Pressure In poasdi

per hour. per square fu«t.

Calm .0
J
9
25

Light breeze 1*

Strong breeze 42

Strong gale. 70

Hurricane •
84

IL Geological Influences of the Air

The paramount importance of the atmosphere as Uh
vehicle for the circulation of temperature and moistmw

over the globe, and consequently as powerfully infla-

encing the distribution of ciumate and the growth of plants

and animals, must be fully recognized by the geologist

Attention will be confined at present to the direct changes

produced on the surface of the earth by the air—(1) on

land, and (2) on water.

1. Its Influence on Land.

L Destructive IntlitEnces.—These are either (a)

chemical or (j3) mechanical, though in nature the tw«

kinds of action are often inseparably interwoven.

(a) Under the denomination of chemical changes we in-

clude the oxidation of those minerals which can contain

more oxygen, as in the peroxidation and precipitation of

protosalts of iron ; likewise the absorption of carbonic acid

by rocks, and the production of alkaline and earthy carbon-

ates and bicarbouates, which still farther promote the

process of decomposition. In the one case the active.agent

of change is the oxygen of the air, or rather of the aqueona

vapour in the air, for perfectly dry air seems to have little

or no oxidizing effect. A familiar illustration is afforded

by the rust, or oxide, which forms on iron when exposed to

moisture, though this iron may ba kept long bright if

allowed to remain, screened from moist air. In the other

case, the active agent is the carbonic acid of the air, though

here again it appears to be requisite that moisture should

intervene as the medium of introducing the acid to the sub-

stance which is to be altered by it. The occurrence of

sulphuric and nitric acids in the air, especially noticeable

in large towns, likewise leads to considerable corrosion ©i

metaUiq^urfaces, as well as of stones and lime. The mortar

of waUs may often be observed to be slowly swelling out

and dropping off, owing to the conversion of the lime into

sulphate. Great injury is likewise done from a similar

cause to marble monuments in exposed graveyards.

As a rule, the changes effected by the air lead to many
subsequent transformations. For example, the oxidation

of the bisulphide of iron produces sulphuric acid, which dc.

composes silicates, carbonates, and other compounds witli

which it comes in contact These changes, however, are

more appropriately noticed under the head of rain (p. 267).

(fi) Among the more recognizable mechanical changes of

a destructive kind, brought about by the atmosphere, we
may notice the following influences :

—

1. Expansion and Contraction.—The effect of heat is to

expand rocks, of cold to contract them. Strictly speaking,

these results on the surface of the earth are due, not to the
air, but to the heat-rays of the sun which reach the rocks
through the air. In countries with a great annual range
of temperature considerable diificulty is sometimes experi-

enced in selecting building materials liable to be little

affected by the alternate expansion and contraction whicb
prevents the joints of masonry from remaining close and



INFLUENCES OF AIR.] GEOLOGY 263

tight In the United States, for example, with an annual

tbermometric range of more than 90° Fahr. this difficulty

led to some experiments by Colonel Totten on the amount
of expansion and contraction in different kinds of buildiug-

Btones,' caused by variations of tbdaperature. It was found

that in fine-grained granite the rate of expansion was
000004825 for every degree Fahr. of increment of heat

;

in white crystalline marble it was •000005668 ; and in red

sandstone -000009532, or about twice as much as in granite.

If the daily variations in temperature are large, the effects

are still more striking. In tropical climates with intensely

hot days and extremely cold nights, the rapid nocturnal

contraction produces sometiines a strain so great as to rival

frost in its influence upon the surface of exposed rocks,

disintegrating them into sand, or causing them to crack

or peel off in skins or irregular pieces. Dr Livingstone

found in Africa (12° S. lat, 34° E. long.) that surfaces of

rock which during the day were heated up to 137° Fahr.

cooled so rapidly by radiation at night that, unable to sus-

tain the strain of contraction, they split and threw off sharp

angular fragments from a few ounces to 100 or 200 B> in

weight. 1

2. Frost.—Though properly belonging to the subject of

tlie geological behaviour of water to be afterwards described

in more detail, the disintegrating action of frost may be
noticed here. In freezing water expands, and thereby

exerts an enormous strain upon any enclosed cavities or

walls which may confine it. The consequence of this action

is that in countries exposed to frost a continual disinteg-

ration of the surface of rocks goes on. This superficial

decay combines with the chemical and mechanical opera-

tions of the atmosphere to produce considerable modifica-

tions in the forms of rocks and cliffs.

3. Wind.—By driving loose sand over rocks, prevalent

winds produce on them a scratched and polished surface,

as has happened with ancient monuments buried in the

sands of the African deserts.- It is said that at Cape Cod
holes have even been drilled in window glass by the same
agency.^ Cavities are now and then hollowed out of rocks

by the gyration in them of little fragments of stone or

grains of sand kept in motion by the wind. Hurricanes

form important geological agents upon land in uprooting

trees, and thus sometimes impeding the drainage of a

country, and giving rise to the formation of peat mosses.

Weathevviy of Rocks.—Under the term "weathering"
are included all the superficial changes which rocks undergo
in consequence of the action of atmospheric processes upon
them. The nature and rapidity of the disintegration depend
partly on the one hand upon the climate, and partly on the

other upon the composition, texture, and exposure of the

rocks. In very dry countries, where the range of tempera-
ture is not extreme, weathering is reduced to a minimum.
But even if the climate be dry, considerable disintegration

may be caused, as has been already explaihed, by rapid

changes of temperature between day and night. It is

where moisture prevails, however, that weathering chiefly

takes place The nature of the changes will be more pro-

perly considered in the section which is devoted to the action

uf rain.

II. Kepeoductive Influences.—These arise partly from
the result of the chemical and mechanical disintegration

involved in weathering, and partly from the transporting

power of winds and aerial currents. Under the former
head is the formation of soil ; under the latter may be
noticed the production of sand-hills, the fall of dust-showers
and coloured rain, and the Irnnsport of seeds.

' Livingstone's Zambesi, pp. 492, 516.
' For on account of this action of drifting sand in North America

{<» Blake in. Pacific Railroad Report, v. 92, 230.
• Dana's Manual, p. 631.

Soil.—Of the detritus produced by the action of the air on

rocks, and washed away by rains and streams, part remains

•on the land and forms soil. AU soil may be considered as

the result of the decomposition of rocks, mingled with de-

cayed vegetable and animal matter. Were it not for the

action of rain in washing the loose materials to a greater

or less distance from their source, the soQ of every locality

ought to be merely the decayed upper surface of the rocks

underneath. But wherever . rain falls, the soU is moved
from higher to lower levels. Hence in some cases a good

soil is laid down upon rocks which of themselves would
only produce a poor one. This action of rain in the

formation of soil is further alluded to on p. 270, and
the co-operative influence of plant and animal life on

p. 289.

Sand-hills or Dunes.—Winds blowing continuously upon
loose materials, such as sand, drive them onward, and
pile them into irregular heaps and ridges, called " dunes."

This takes plac& more especially on windward coasts either

of the sea or of large inland lakes, where the shores are

sandy ; but similar effects may be seen even in the heart

of a continent, as in the sandy deserts of the Sahara and of

Arabia. The dunes travel inland in parallel, irregular, and

often confluent ridges, between which raiij-water is some
times arrested to form pools {etangs of theFrench coasts),

where formations of peat occasionally take place. On the

coast of Gascony the sea for 100 miles is so barred by sand-

dunes that in all that distance only two outlets exist for

the discharge of the drainage of the interior. As fast as

one ridge is driven away from a beach another forms in

its place, so that a series of huge sandy billows, as it were,

is continually on the move from the sea margin towards the

interior. A stream or river may temporarily arrest their

progress, but eventually they push the obstacle aside or in

front of them. In this way the river Adour, on the west

coast of France, has had its mouth shitted two or three

miles. Occasionally, as at themouthsof estuaries, the sand is

blown across so as gradually to exclude the sea, and thus

to aid the fluviatile deposits in adding to the breadth of the

land.* The coast of Norfolk is fringed with sand-hills 50

to 60 feet high. On parts of the coast of Cornwall, the sand

consists mainly of fragments of shells and corallines, and

through the action of rain becomes sometimes indurated

into a compact stone by carbonate of lime or oxide of iron.

Long tracts of blown sand are likewise found along many
parts of the Scottish and Irish coast-lines.

On the western border of the European continent exten-

sive sand-dunes exist. They extend for many leagues along

the French coast, and thence, by Flanders and Holland,

round to the shores of Courland and Pomerania. In Den-

mark they are said to cover an area of 260 square miles.

On the coast of Holland they are sometimes, though rarely,

260 feet high,—a common average height being 50 to 60

feet. The breadth of this maritime belt of sand varies

considerably. On the east coast of Scotland it ranges from

a few yards to 3 miles ; on the opposite side of the

North Sea it attains on the Dutch coast sometimes to as

much as 5 miles. The rate of progress of the dunes

towards the interior depends upon the wind, the direction

of the coast, and the nature of the ground over which tliey

have to move. On the low and exposed shores of the Bay

of Biscay, when not fixed by vegetation, they travel inland

at a rate of about 16i feet; in Denmark at from 3 to 24

feet per annum. In the course of their march thny envelop

< For accounts lof sand-dunes, their extent, progress, structure, and

the means employed to an-est their progress, the. reader may consult

Andersen's Klitformationetrt, 1 vol. 8vo, Copenhagen, 1881 ; Laval

in Annales des Fonts et Chanssles, 1847, 2me sem. ; and Marsh's

Man and Nature, 1864, and the woika cited by him. See also Elie

de Beaumont, Lemons de Geologic, vol. i.
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, „• „.„ „r<mn sms for distances of many thousands
dunes, such as occur at the south-eastern end of Lake

Michigan and on the eastern borders of the Caspian Sea.

The shifting of vast waves of sand by the wind is exempli-

fied on the grandest scale in the saudy deserts of Africa,

Arabia, and Central Asia. Such arid wastes of loose sand,

situated far inland and far distant from any sheet of fresh

•water, suggest curious problems in physical geography.

Their sites may have been at a comparatively recent geo-

logical period covered by the sea; or, lying in rainless

climates and having their surfaces exposed to the disinte-

grating effects of great extremes of temperature, the tracts

may have become sandy and barren through atmospheric

disintegration. The desert of the Sahara furnishes a good

illustration of a dried-up sea-bed. In the rainless tract to

the east of the Red Sea lie the great sandy deserts and

hills of Arabia, of which Mr Palgrave has given so graphic

4 narrative. Captain Sturt found vast deserts of sand in

the interior of Australia, with long lines of dunes 200 feet

high, united at the base and stretching in straight lines as

far as the eye could reach. In the south-east of Europe

great tracts of sandy desert occur in Poland, and run

through the southern provinces of Russia.

Dust-showers, Blood-rain.—In tropical countries, where

great droughts ' are succeeded by violent hurricanes,

the dust or sand of dried lakes or river-beds is some-

times borne away into the upper regions of the atmo-

sphere, where, meeting with strong aerial currents which

transport it for hundreds and' even thousands of miles,

it may descend again to the surface, in the form of

"red-fog," "sea-dust," or "sirocco-dust." This trans-

ported material, usually of a brick-dust or cinnamon

colour, is occasionally so abundant as to darken the air and

obscure the sun, and to cover the decks, sails, and rigging of

vessels which may even be hundreds of miles from land.

Rain falling through such a dust-cloud mixes with it, and

descends either on sea or land as what is popularly called

" blood-rain." This is frcquen on the north-west of Africa,

about the Cape Verd Islands, in the Mediterranean, and

over the bordering countries. A microscopic examination

of this dust by Ehrenberg led him to the belief that it

contains numeroiis diatoms of South American species ; and

he inferred that a dust-cloud must be swimming in the

atmosphere, carried forward by continuous currents of

air in the region of the trade-winds and anti-trades, but

suffering partial and periodical deviations. But much of

the dust must come from the sandy plains and desiccated

pools of the north of Africa. Daubrde recognized in 1865

some of the Sahara sand which fell in the Canary Islands.

On the coast of Italy a film of sandy clay, identical with

that in parts of the Libyan desert, is occasionally found on
windows after rain. In the middle ofJast century an area

of northern Italy, estimated at about 200 square leagues,

•was covered with a layer of dust which in some places

teached a depth of one inch. Should the travelling dust

encounter a cooler temperature, it may be brought to the

ground by snow, as has happened in the north of Italy, and
more notably in the east and south-east of Russia, where
the snows are sometimes rendered dirty by the dust raised

by the winds on the Caspian steppes. It is easy to see

that a prolonged continuance of this action must give

rise to widespread deposits of dust, mingled with tho soil

of the land, and with the silt and sand of lakes, rivers,

' T)iis destnictlon hna bfen, during tlio last quaiter of a century,
tVtrted to a proat extent by tho planting of pino forests, the torpen-
tian of which ha» become tho (ourcc of a large revenue.

and minute organisms for distances of many

of miles, tho same agency may come into play also in the

transport of living seeds, which, finally reaching a congenial

climate and soil, may take root and spread. We are yet,

however, very ignorant as to what extent this cause has actu-

ally operated in the establishment of auy given local flora.

With regard to the minute forms of '.egetable life, indeed,

there can be no doubt as to tho efficacy of the wind t«

transport them across vast distances on the surface of the

globe. Upwards of 300 species of diatoms have been

found in the deposits left by dust-showers. Among the

millions of organisms thus transported it is hardly conceiv-

able that some should not fall into a fitting locality for

their continued existence and the perpetuatioc of their

species.

2. Influence of the Air on Water.

The action of the air upon water will be more fitly

noticed in the section devoted to water (p. 285). It wiH

be enough to notice here

—

1. Ocean Currents.—The in-streaming of air from coolei

latitudes towards the equator causes a drift, of the sea-watet

in the same direction. Owing to the rotation of the earth,

these aerial currents tend to take a more and more westerly

trend as they approach the equator. This they communi-

cate to the marine currents, which, likewise moving into

regions having a greater velocity of rotation than their own,

are all the more impelled in the same westerly directioa

Hence the westerly belt or equatorial current, which flows

acroes the great ocean. Owing to the position of the con-

tinents across its path, this great current cannot move un-

interruptedly round the earth. It is split into branches

which turn to right and left, and, bathing the shores of the

land, carry some of the warmth of the tropics into more

temperate latitudes.

2. Waves.—The impulse of the wind upon a surface ol

water throws that surface into pulsations which range in

size from mere ripples to huge billows. Long-continued

gales from the seaward upon an exposed coast indirectly

effect much destruction, by the formidable battery of billows

which they bring to bear upon the land. Wave-action is

likewise seen in a marked manner when wind blows strongly

across a broad inland sheet of water, such as Lake Superior.

(See p. 279.)

3. Alteration of the Water-level.—y^]\e.\i the wind blows

freshly for a time down a lake or into a bay or aim of the

sea, it drives the water before it, and keeps it temporarily

at a higher level, at the further or windward side. In a

tidal sea, such as that which surrounds Great Britain, and

which sends abundant long arms into the land, this action

can often be studied. It is no infrequent occurrence that

a high tide and a gale should happen ut the same time
Whenever that takes place, then at those bays or firths whicb
look windward the high tide rises to a greater height than

elsewhere. With this conjunction of wind and tide, con*

siderable damage to property lias sometimes been done by
the flooding of warehouses and stores, while even a sensible

destruction of cliffs and sweeping away of loose materials

may be chronicled by the geologist. On the other hand,
a wind from the opposite quarter will drive the water out
of the inlet, aiid thus make the water-level lower than it

should otlicrwise be.

' See Humboldt on dust whirlwinds of the Orinoco, Aspects of
Nature; also Maniy, Phys. Oeog. of Sea, chap, vi.; and Ehreabcrg's
Passat-Staul) "«fi Jllut-lie^eTt, MiiT.
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Section II.—Water.

Of all the terrestrial agents by wliicli the surface of the

earth is geologically modified, by far the most important is

water. When following hypogene changes in a foregoing

part of this article, we found how large a share is taken by

water in the phenomena of volcanoes and other subterranean

movements. When we returned to the surface of the earth

and began to watch the operations of the atmosphere, we
saw how impossible it is to consider these apart from the

action of the aqueous vapour by which the atmosphere is

pervaded. We must now study in detail the working of

this wonderful geological agent itself.

The substance which we term water exists on the earth

in three well-known forms— (1) gaseous, as invisible

vapour
; (2) liquid, as water ; and (3) solid, as ice.

The gaseous form has already been noticed in our inquiry

into the geological characteristics of the air. It is in the

air that this condition of the water-substance prevails.

By the sun's heat vast quantities of vapour are con-

tinually raised from the surface of the seas, rivers, lakes,

snow-fields, and glaciers of the world. This vapour remains
invisible until the air containing it is cooled down to below
its dew-point, or point of saturation,—a result which follows

upon the union or collision of two aerial currents of differ-

ent temperatures, or the rise of the air into the upper cold

regions of the atmosphere, where it is chilled by expansion,

by radiation, and by contact with cold mountains. At first

minute particles appear, which either remain in the liquid

condition, or, if the temperature is sufficiently low, are at

once frozen into ice. As these changes take place over

considerable spaces of the sky, they give rise to thepheno-
mena of clouds. Further condensation augments the size

of the cloud-particles, and at last they fall to the surface of

the earth, if still liquid, as rain ; if solid, as snow or hail

;

and Lf partly solid and partly liquid, as sleet. As the

vapour is largely raised from the ocean surface, so in great

measure it falls back again directly into the ocean. A con-

siderable proportion, however, descends upon the land, and
it is this part of the condensed vapour which we have now
to follow. Upon the higher elevations it falls as snow,

and gathers there into snow-fields, which, by means of

glaciers, send their drainage down towards the valleys and
plains. Elsewhere it falls chiefly as rain, some of which
sinks underground to gush forth again in springs, while the

rest pours down the slopes of the land, feeding brooks and
torrents, which, swollen further by the springs, gather into

broader and yet broader rivers, whereby the drainage of

the land is carried out to sea. Thence once more the

vapour rises to reappear in clouds, and feed the innumer-

nblo water-channels by which the land is furrowed from
mountain-top to sea-shore.

Here then is a vast system of circulation, ceaselessly re-

newed. And in that system there is not a drop of water

which is not busy with its allotted task of changing the

face of the earth. When the vapour ascends into the air

it is almost chemically pure. But when, after being con-

densed into visible form, and working its way over or under

the surface of the land, it once more- enters the sea, it is

no longer pure, but more or less loaded with material taken

by it out of the air, rocks, or soib through which it has

travelled. Day by day the process is advancing. So far

as we can tell, it has never ceased since the first shower of

rain fell upon the earth. We may well believe, therefore,

that it must have worked marvels upon the surface of our

planet in past time, and that it may effect vast transforma-

tions in tho future. As a foundation for such a belief let

us now inquire what it can be proved to be doing at the

present time.

The subject of the geological operation of water upon

the globe may be couTeuiently studied under the follo'sving

subdivisions :

—

A. Tekresteial Waters.—Under this head are to be
considered—(1) the liquid state, including rain, under-
ground water, brooks, rivers, and lakes ; and (2) the solid

state—frost, river-ice, snow, hail, glaciers.

B. OcEAKic WATERS.—Including the influence of marine
currents, tides, and waves, and the part taken by the sea

in the general geological regime of the earth.

A, Tereestrial Waters.

I. IN THE LIQDID STATE.

§ 1. Bain.

Eain effects two kinds of changes upon the surface of tlie

land. (1.) It acts chemically upon soils and stones, and
sinking under ground continues, as we shall find, a great

series of similar reactions there. (2.) It acts mechanically,

by washing away loose materials, and thus powerfully

a2"ecting the contours of the land.

I. CHEMiCAi Action.—This depends mainly upon the

nature and proportion of the substances abstracted by rain

from the air in its descent to the earth. Eairi always

absorbs a little air, and as we have already seen (p. 220)

air always contains carbonic acid as well as other ingredi-

ents, in addition to its nitrogen and oxygen. If rain be

regarded as an agent washing the air and taking impurities

out of it, we may the better realize how by means of these

it is enabled to work many chemical changes which, were

it to reach the earth as pure water, it could not accomplish.

Composition of llain-Water.—Numerous analyses of

rain-water show that it contains in solution about 25

cubic centimetres of gases per litre. An average pro-

portional percentage is by measure—nitrogen, 66'4;

oxygen, 31 '2; carbonic acid, 2 '4,—the oxygen being in

greater proportion than in air, owing to its greater solu-

bility in water. Common salt,^ anunonia, sulphates, nitric

acid, inorganic dust, and organic matter are usually present

in minute quantities in rain water. So far as we know at

present, the three ingredients which are chiefly effective in

the chemical reactions due to rain are the oxygen, carbonic

acid, and organic matter.^

PervieabUity of all Hods ly Water—Though minerals

and rocks dilTer vastly in their degree of porousness, there

is none known which is not in some degree permeable by

water. Even such hard and apparently impenetrable sub-

stances as flint and agate are found to be permeable. For,

in fact, rocks and minerals when examined with the micro-

scope 9,re seen to be made up of variously-shaped grains,

crystals, or particles, and it is in the minute channels and

interstices between these particles, or even itirough the

particles themselves, that the water works its way. Evi-

dently, the smaller the interstices the less easily will the

water force a passage into or through the stone. This peri

meability, though well marked upon the surface of the

land, becomes still more so underground, where the rocka

are sometimes quite saturated with water.

Liability of all JlocJi^ to alteration hy TTa^er.-^There is

probably no known substance which is not, under some

condition, soluble in water containing carbonic acid or othet

natural reagent. Eain-water, descending with the gases,

acids, and organic matter it has abstracted from the air and

soil, effects a chemical disintegration of the rocks. Thia

action was referred to in the description of the air as

' The organic matter is revealed by the putrid smell which long-

kept rain water gives out. The reader who wishes to pursue this sub.

ject may consult the elaborate tables of analyses in Dr Angus Smith's

Air and JRain. See also the section on air, ante, p. 220.
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partly due to atmosplieric moisture, but it is chiefly cariied

on by raiu. And as rain is so widely and almost uni-

versally distributed over the globe, this chemical action

must be of very gen'cral occurrencs.

Xature of the Changes effected.—Confining our attentinn

to its tliree chiefly active ingredients, we find that rain

«rater reacts chemically upon rocks by— 1. Oxidation.—The
prominence of osygen in rain-water, and its readiness to

anite with any substance- which can contain more of it,

render this a marked feature of the passage of rain over

rocks. A thin oxidized pellicle is formed on the surface,

and this, if not at once washed off by the rain, sinks deeper

iintil a crust is formed over the stone. As already

remarked, this process is simply a rusting of those minerals

which, like metallic iron, have no osygen, or have not their

full complement of it. 2. Deoxidation.—Organic matter

having an affinity for more oxygen decomposes peroxides

by depriving them of some part of their share of that ele-

ment, and reducing them to proto-^ides. These changes are

especially noticeable among the iron oxides so abundantly
diffused among rocks. Hence rain-water, in sinking through
soil and obtaining such organic matter, becomes thereby a

reducing agent. 3. Solution.—This may take place either

by the simple action of the water, as in the solution of rock-

salt, or by the influence of the carbonic acid present in the

rain. Of the latter (Carbonation) a familiar example
is the corrosion of^marble slabs down which rain has

trickled for a time. 'The carbonic acid dissolves some
of the lime, which as a bicarbonate is held in solution

in the carbonated water, but is deposited again when
the water loses its carbonic acid or evaporates. It is

not merely carbonates, however, which are liable to this

kind of destruction. Even silicates of lime, potash, and
soda, combinations existing abundantly as constituents of

rocks, are attacked ; their silica is liberated, and their

alkalies or alkaline earths, becoming carbonates, are removed
in solution. 4. Hydration.—Some minerals, containing

little or no water, and therefore called anhydrous, when
exposed to the action of the atmosphere, absorb water, or

become hydrous, and are then usually more prone to further

change. Hence the rocks of which they form part become
disintegrated.

Weathering.—The weathering of rocks is dependent upon
Jwo sets of conditions—(1) meteorological, as the range of

temperature, abundance of moisture, height above the sea,

pnd exposure, and (2) lithological,—the composition and
texture of the rocks themselves. As regards the composi-
tion of rocks, those which consist of particles liable to little

chemical change from the influence of moisture are best

fitted to resist weathering, provided their particles have
sufficient cohesion to withstand the mechanical processes of

disintegration. Siliceous sandstones are excellent examples
pf this permanence. Consisting wholly or mainly of the
(durable mineral quartz, they are sometimes able so to with-
stand decay that buildings made of them still retain, after

the lapse of centuries, the chisel-marks of the builders.

Some rocks which yield with comparative rapidity to
the chemical attacks of moisture show no marks of
disintegration on their surface, which remains clean and
fresh. This is particularly the case with limestones. The
reason lies obviously in the fact that limestone when
pure is wholly soluble in acidulous water. Eain falling
oa this rock removes some of it in solution, and will
continue to do so until the rock is dissolved away. It is

only where the limestone contains impurities that a
weathered crust of more or less insoluble particles remains
behind. Hence the relative purity of limestones may be
roughly determined by comparing their weathered surfaces,
where, if they contain much sand, the grains will be seen pro-
jecting from the calcareous matrix, and where should the

rock be very ferruginous, the yellow hydrous peroxide or

ochre will be found as a powdery crust. In limestones

containing abundant encrinites, shells, or other organic re-

mains, the weathered surface commonly presents the fossils

standing out in relief. This seems to arise from the crys-

talline arrangement of the lime in the organic structures,

whereby they are enabled to resist disintegration better

than the general mechanically aggregated matrix of the

rock. An experienced fossil collector will always search

well those weathered surfaces, for he often finds there,

delicately picked out by the weather, minute and frail

fossils which are wholly invisible on a freshly broken sur-

face of the stone. Many rocks weather with a thick

crust or even decay inwards for many feet of yards.

Basalt, for example, often shows a yellowish-brown ferru-

ginous layer on its surface, formed by the conversion of its

felspar into kaolin and the removal of its silicate of lime

as carbonate, by the hydration of its olivine and augite

and their conversion into serpentine, saponite, or some
other hydrous magnesian silicate, and by the conversion

of its magnetite into limonite. Granite sometimes shows

in a most remarkable way the distance to which weather-

ing can reach. It may often be dug into for a depth

of 20 or 30 feet, the quartz crystals and veins retaining

their original positions, while the felspar is completel}'

kaolinized.

It is to the effects of weathering that the abundant fan-

tastic shapes assumed by crags and other rocky masses are

due. Most varieties of rock have their own characteristic

modes of weathering, whereby they may be recognized even

from a distance. To some of these features reference will

be made in a subsequent section.

II. Mechanical Action.—When a rock has been so

corroded by weathering that the cohesion of the particles

on its exposed surface is destroyed, these particles are

washed off by rain. This detritus is either held in

suspension in the little runnels into which the rain-drops

gather as they begin to flow over the land, or is pushed by
them along the surface. In this way the rain carries off

by mechanical movement what it has already loosened by
chemical action.

III. Results of Rajn-Action.—It is evident that
the general result of the fall of rain upon a land-surface
must be a disintegration and consequent lowering of
that surface. At first we may be inclined to imagine
that this waste must be so slow and slight as to be
hardly appreciable. But a little observation will suffice

to furnish many proofs of its existence and compara-
tively rapid progress in some places. We are familiar,
for example, with the pitted channelled surface of the
ground lying immediately under the drip of the eaves of a
house. We know that the fragments of stone and gravel
are left sticking up prominently because the earth around
and above them has been washed away, and because, being
hard, they resist the action of the falling drops and screen
the earth below them. On a far larger scale we may notice
the same kind of operation in districts of conglomerate,
\yhere the larger blocks, serving as a protection to the
rock underneath, come to form as it were the capitals
of slowly-deepening columns of rock. In the same way iu
certain valleys of the Alps a stony clay is cut by the rain
into pillars, each ef which is protected by, and indeed owA
its existence to, a large block of stone which lay originally
in the heart of the mass. These columns are of all heights,
according to the positions in which the stones may have
originally lain. There are instances, however, where the
disintegration has been so complete that only a few
scattered fragments remain of a once extensive stratum, and
where it may not be easy to realize that, these fragments are
not transported touldera In Dorsetshire and WiltBhire, for
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example, the surface, of the country is in some parts so

thickly strewn with fragments of sandstone and conglomer-

ate " that a person may almost leap from one stone to

another without touching the ground. The stones are fre-

quently of considerable size, many being four or five yards

across, and about four feet thick." ^ They have been used

for the Luge blocks of which Stonchenge and other of the

so-called druidical circles have been constructed, hence they

have been termed Druid Stones. Other names are Sarsen

Stones (supposed to indicate that their accumulation has

been popularly ascribed to the Saracens), and Grey Wethers,

from their resemblance in the distance to flocks of (wether)

sheep. They are found lying abundantly on the chalk,

suggestive at first of some former agent of transport by
which they were brought from a distance. It is now, how-

ever, generally admitted that they are simply fragments of

some of the sandy Tertiary strata which once covered the

districts where they occur, and that while the softer por-

tions of these strata have been carried away, the harder

parts (their hardness perhaps increasing by exposure) have

remained behind as Grey Wethers, and have gubsequeutly

suffered from the inevitable splitting and crumbling action

of the weather.

But it is not from any single example, however strik-

ing, that the real importance of rain as a geological agent

can be adequately realized. To form a true conception of

this momentous action, we need to watch what takes place

over a wide region. The whole land-surface over which

rain falls is exposed to waste. As Hutton long ago insisted,

the superficial covering of decayed rock or soil is constantly,

though slowly, travelling outward and downward to the sea.

In this ceaseless transport rain acts as the great carrying

agent. The particles of rock loosened by atmospheric waste,

by frost or the chemical disintegration of the rain itself,

are washed off to form new soil But they as well as the

particles of the soil are step by step moved downward
over the face of the land till they reach the nearest brook

or river, whence their seaward progress may be rapid.

A heavy rain discolours the water-courses of a country,

because it loads them with the fine debris which it re-

moves from the general surface of the lai"^- In this way
rain serves as the means whereby the worK of the other

disintegrating forces is made conducive to the general

degradation of the land. The decomposed crust produced

by weathering, which would otherwise accumulate over the

solid rock and protect it from further decay, is removed by
rain so as to expose a fresh surface to further decomposition.

This decay is general and constant, but not uniform. In

some places, from the nature of the rock, from the flatness

of the ground, or from other causes, rain works under great

difficulties. There the rate of waste must consequently be

extremely slow. In other places, again, the rate may be

rapid enough to be readily appreciable from year to year.

A survey of this department of geological activity shows

how the unequal wasting by rain has helped to produce the

details of the present relief of the land, those tracts where

the destruction has been greatest forming hollows and
valleys, others, where it has been less, rising into ridges

and hills.

Kain-action is not always merely destructive. Usually

it is accompanied by reproductive effects, and, as already

remarked, the mouldered rock which it washes off furnishes

materials for the formation of soiL In favourable situations

it has gathered together accumulations of loam and earth

from neighbouring higher ground—the "brick-earth,"
" head," and " rain-wash" of the south of England—earthy

' See Descriptive Catalogue of Rock Sjxcimens in Jei-inyn Street

Museum, 3d ed. ; Prestn-ich, Quart. Journ. Geol. Sac, x. p. 123 ;

MHiitaker, Geological Simxy Memoir on parts of Middlesex, &c.,

p. 71.

deposits, sometimes full of angular stones, derived from the

subaerial waste of the rocks of the neighbourhood.-

§ 2. Underground Water.

When rain falls upon the laud its further , progress
becomes twofold. The greater part of it sinks into the
ground and apparently disappears ; the rest flows off into

runnels, brooks, and rivers, and in this way moves down-
ward to the sea. It is most convenient to follow first the
course of the subterranean water.

We have seen that all rocks are more or less porous.

They are moreover traversed by abundant joints and cracks.

Heuce, from the bed of the ocean, from the bottoms o(

lakes and rivers, as weU as from the surface of the land
on which rain falls, water is continually filtering downward
into the rocks beneath. To what depth this descent of thd

surface water may go is not known. It may reach as far aa

the intensely heated interior of the planet, for, as the

researches of If. Daubriie have shown', capillary water has
the capacity of penetrating rocks even against a high
counter-pressure of vapour. The water at extreme depths
may be under such pressure as to retain its liquid condition

at a red or even at a white heat. Probably the depth to

which the water descends varies indefinitely according to

the varying nature of the rocky crust. Some shallow mines
are practically quite dry, while otheisof great depth require

large pumping engines to keep them from being flooded by
the water which pours into them from the surrounding
rocks. As a rule, however, the upper layers of rock are

fuller of moisture than those deeper down.
The water which in this way sinks into the earth is not

pe.mauently removed from the surface, though there may
perhaps be a slight loss due to absorption and chemical

alteration of the rocks. It accumulates underneath, until

by the pressure of the descending column it is forced to find

a passage through joints or fissures upward to the surface.

The points at which it issues are termed springs. In most
districts the rocks underneath are permeated with water

below a certain limit which is termed the icater-level. This

line is not a strictly horizontal one like that of the surface

of a lake. Moreover, it is liable to rise and fall according

as the seasons are wet or dry. In some places it lies quite

near, in others far below, the surface. A well is an arti-

ficial hole dug dowTi below the water-level, into which

the water percolates. Hence, when the water-level happens

to be at a small depth the wells are shallow, when at a

great depth they require^ to be deep.

Since the rocks underneath the suriace vary greatly in

porosity, some contain far more water than others. It

often happens that, percolating along some porous bed, the

subterranean water finds its way downward until it passes

under some more impervious' rock. Hindered in its pro-

gress, it accumulates in the porous bed, from which it may
be able to find its way up to the surface again only by a

tedious circuitous passage. If, however, a bore-hole be

sunk through the upper impervious bed down to the water-

charged stratum below, the water will eagerly avail itself

of this artificial channel of escape, and will rise in the hole,

or even rush up and gush out as a, jet iFeau above ground.

Wells of this kind are now largely employed. They bear

the name of Artesian, from the old province of Artois in

France, where they have long been in use.

That the water really circulates underground, and passes

= See -ilusten, Quart. .Tourn. Geol. Soc., vi. 94, Tii.-121; Fo.ster

and Topley, Quart. Journ. Geol. Soc, xxi. 446.
3 This terra impervious must evidently be used in a relativa and not

in an absolute sense. A stiff clay is practically impervious to the

trickle of underground water ; hence its employment as a material for

puddling (thai is, making water-tight) canals and reservoirs. But it

contains abundant interstitial water, oa which indeed its characteristic

plasticity depends.
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not merely between the pores of the ricks but in crevices

and tunnels which it has no doubt to a large extent opened

for itself along numerous natural joints and fissures, is

proved by the occasional rise of leaves, tveigs, and nven live

lish, in the shaft of an Artesian well Such evidences are

nartlci''arly striking when found in districts without surface

waters, and even perhaps with little or no rain. They have

been met with, for instance, in sinking wells in some of the

sandy deserts on the southern borders of Algeria. In these

and similar cases it is clear that the water may, and some-

times does, travel for many leagues underground away from

the district where it fell as ruin or snow, or where it leaked

from the bed of a river or lake.

The temperature of springs affords a convenient but not

always quite reliable indication of the relative depth from

v.hich they have risen. Some springs are just one degree

«ir less above the temperature of ice. Others in volcanic

districts issue with the temperature of boiling water.

lietween these two extremes every degree may be registered.

Very cold springs may be regarded as probably deriving

their supply from cold or even snow-covered mountains.

Certain exceptional cases, however, occur where ice forms

in caverns (glacieres) even in wai-m and comparatively low

districts. Water issuing from these ice caves is of course

cold.' On the other hand, springs whose temperature is

much higher than the mean temperature of the places at

which they emerge must have descended far enough to be

warmed by the internal heat of the earth. The hottest springs

are found in volcanic districts. But even at a great distance

from any active volcano, thermal springs, as they are

called, appear with a temperature of 120° Fahr. (which is

that of the Bath springs) or even more. These have pro-

bably risen from a great depth. If we co'ild assume a pro-

gressive increase of 1° Fahr. of subterranean heat for every

60 feet of descent, the water at 1 20° issuing at a locality

whose ordinary temperature is 50°, should have been down
at least 4200 feet below the surface. But from what has

been stated in a previous section (p. 224) regarding the

irregular stratification of temperature within the earth's

crust, such estimates of the probable depth of the sources

of springs are liable to various errors.

Apart from its vast importance in a social point of view,

the underground circulation of water has a profound in-

terest for the geologist, from the light which it affords as to

the changes tint rocks undergo, and the manner in which

these cLanges are effected. For, like all the other geologi-

cal agents, it does not move on its course without doing

work. We have now to inquire what is the nature of that

work. A convenient arrangement will be to group its study

under two heads—(I) chemical action, and (2) mechanical

action.

(1.) Every spring, even the most clear and sparkling,

contains mineral matter in chemical solution, obtained

from the rocks through which the water travels in its

journey from the surface into the interior, and back

to the surface again. The nature of the mineral ingredi-

ents depends partly upon the composition of the rocks

traversed, partly upon the gases, acids, or other reagents

v.'hich may have been present in the rain, or may have

been obtained by the water in its subterranean journey,

and partly upon the depth to which the water may have

reached and the temperature to which it may have been

raised.

We have already [ante,\). 267) considered the substances

extracted by rain from the air and used by it in the disin-

tegration of rocks. The same reagents are of course carried

' Tlie most remarkable example of a glaciire yet observed is that of

Oobschau, in Hungary, of wliicli an account, with a scries of interest-

ing drawingi, was fiulilishcd in 1874 by Dr J. A. Krenner, keeper of
llie national muscuui in 13uda-Po>lh.

underneath the ground, when the rain-water sinks out of

sight, and continue there the processes of decomposition

and alteration which they are seen to effect at the surface.

But other sources are open to the subterranean water for

the augmentation of its chemical reagents. (1.) In de-

scending through the soil the meteoric water encounters

abundant organic matter, which abstracts its oxygen and

replaces it by carbonic acid. This interchange probably

in many cases far more than compensates for the expendi-

ture of these gases employed in subaerial disintegration^

In so far as the water carries down from the soil any

oxidizable organic substance, its action mustbe to reduce

the oxides it encounters among rocks. It is remarkable

that ordinary vegetable soil possesses the power of remov-

ing from th2 water v/hich permeates it potash, silica,

phosphoric acid, ammonia, and organic matter, elements

which had been already in great measure abstracted from

it by living vegetation, and which are again taken up by

the same organic agents. (2.) Carbonic acid gas is some-

times largely evolved within the earth's crust, especially

in regions of extinct or dormant volcanoes. Subterranean

water coming in the way of this gas greedily dissolves it,

and thereby obtains au enormously increased power of

attacking even the most obdurate rocks. (3.) Whenever

the water has its temperature considerably raised, its

solvent capacity, especially for silica, is largely augmented

Hot springs i)ften contain a large proportion of that sub-

stance in solution. (4.) The production of some of the

compounds which are due to decompositions effected "by

the water, and are carried along with it in solution, increases

its ability to accomplish further decompositions. Thus

the alkaline carbonates, which are among the earliest

products of the action of the water, enable it to dissolve

silica and decompose silicates.

The study of these alterations belongs to the subject of

Metamorphism, of which some account has already been

given (nn/e, p. 262). Let us look at the results achieved by

them, as shown in the composition of the water which issues

from different springs. Considered from this point of view,

springs may be treated as (1) common or ordinary springs,

that is, those which contain only such average proportions

of mineral matter as occur in ordinary potable water, and

(2) mineral springs, or those where the proportion of foreign

ingredients is large enough to give a marked character to

the water. These two groups, however, merge insensibly

into each other.

Common Springs.—The materials ord-narily present in

common spring water are, besides atmospheric air and its

gases, carbonate and sulphate of lime, common salt, with

chlorides of calcium and magnesium, and sometimes organic

matter. The amount of dissolved contents in ordinary

drinking water does not exceed -5 or at most 1 "0 gramme
per litre ; the best waters contain even less.

Mineral Springs.—These may be roughly but con-

veniently classified according to the prevailing mineral sub-

stance contained in them, which may range in amount
from 1 to 300 grammes per litre.^

Calcareous—contAining so much lime that it is deposited as a
white crust as the water evaporates. Spring water when saturated

with carbonate of lime contains about 105 parts in 100,000. Springs

of this kind are common in limestone countries. As the water flows

away from its point of exit, it throws down a deposit of calcareous

tufa or tmvertine, which, as it encrusts moss, twigs, and other

objects, gives them the appearance of having been turned into stone,

whence the springs .ire popularly termed " petrifying." Enormous
accumulations of this kind have been formed in some parts of Italy,

where the rock so produced is extensively quarried as a building

matoiial.

Ferruginous or CTa^i/icafc—containing a large proportion of iron

in the total mineral ingredients. Such waters have an inky taste,

and often deposit along their course a yellow, bro^NTi, or red ochry

Paul, in Watt's Chtm. Diet..
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deposit, consisting; mainly of hyJrateil peroxitle of iron. They may
t)o freciuently observed in those districts wlwre beds or veins of

ironstone occur, or where the rocks contain much iron in combina-

tion.

^i'/iwoiw—depositing silica or flint. Although silica may be

dissolved and retained in solution even in cold water, it is in the

hot water issuiflg in volcanic countries that it occurs most abund-

antly, .iml where true siliceous springs exist. The geysers of

Iceland, New Zealand, the Yellowstone region, and other districts

are illustrations. "When the he.ated water of these thermal springs

cools and evaporates, the silica is deposited as siliceous sinter round

their b.Tsins, or in picturesque mounds at the point of escape. One
of the sinter beds in the geyser region of Iceland is said to be two

leagues long, a quarter of a league wide, and a hundred feet thick.

As already stated (aitlc, p.263 ), the elTcct ot pres.sure is to enable water

at great depths to retain a larger amount of mineral matter in solu-

tion. Hence, when the water ascends, it deposits its mineral con-

tents, not only because it cools, but because the pressure is removed.

There must in many cases be a copious deposit along the walls of

the fissures up which the water flows on its way to the surface.

Doubtless in this way many mineral veins have received their suc-

cessive coatings of quartz, jasper, gypsum, calcite, and other

minerals.

Brine—bringing to the surface a solution, more or less nearly

saturated, of chloride of sodium. Springs of this kind appear where
beds of solid rock-sale exvst underneath. The water in its p.\ssage

encounters the salt, dissolves it, and brings it to the surface. The
brine springs of Cheshire in England, the Salzkammergutin Austria,

Bex in Switzerland, &c., have long beea well known. Some of

the English brines contain about one per cent, of salts, of which
tlie cliloride of sodium may range from a half to three-fourths or

more. Other brines, however, yield a far larger amount; one at

Clemenshall, AViirtemburg, gave upwards of 26 per cent, of salts,

of which almost the whole was chloride of sodium. The other sub-

stances contained in solution in the water cf brine springs are

usually such as exist also in sea-water, such as sulphate Rnd car-

bonate of lime, chlorides of magnesium and potassium, kc.

Medicinal—a vague term applied to mineral springs which
have or are believed to have curative effects in different diseases.

Jledical men recognize various qualities, distinguished by the par-

ticular substance most conspicuous iu each—as Alkaline JVatcr.i^

containing lime or soda and carbonic acid, as those of Vichy or

Saratoga; Bitter lyatcrs, with sulphate of magnesia and soda

—

Sedlitz, Kissingen; Salt or Muriatcd IVatcrs, with common salt as

the leading mineral constituent
—

"Wiesbaden, Cheltenham ; Eartlvj

Waters, lime, either a sulphate or carbonate, being the most marked
iuCTedient— Bath, Lucca; Siiljihurons Wafers, with sulphur as

sulphuretted hydrogen and in sulphides—Aix-la-Chapelle, Harro-
gate.

Oil.—Mineral oil is carried up by some oi'dinary springs, and
Boats in dark drops on the surface of the water. But in some parts

ofthewor'd, as in a wide region in the Northern States of the
American Union and in Can.ada, the oil ascends with little or no
water, and forms the oil-springs which in recent years have become
60 remarkable and abundant a source of illuminating oils, paraffin,

and other hydrocarbon compounds.

Results of Chemical Action of ITndeKc/round Water.—
Since every spring is busily engaged iu bringing mineral

substances from below ground to the surface, there must
evidently be a vast amount of subterranean waste, and many
tunnels, channels, and caverns must in consequence be

formed. To take one illustration : the warm springs of

Bath, with a mean temperature of 120° Fahr., are impreg-

nated with sulphates of lime and soda, and chlorides of

sodium and magnesium. Professor Ramsay has estimated

their annual discharge of mineral matter to be equal to a

square column 9 feet in diameter and 140 feet in height.'

It is in calcareous regions that the extent of the subter-

ranean loss can be most strikingly seen. Sometimes a dis-

trict of limestone is drilled with vertical cavities (swalloiu-

holes or sinks) formed by the solution of the rock by the

descent of carbonated rain-water. Siirface-drainage is there

intercepted, and passes at once under ground, where, in

course of time, an elaborate system of channels may be dis-

solved out of the solid rock. Such has been the origin of

the Peak caverns of Derbyshire, the intricate grottoes of

Antiparos and Adelsberg, and the vast labyrinths of the

Mammoth Cave of Kentucky. In the course of time the

underground rivers open out new courses, and leave their

old ones dry. By the falling in of the roofs of caverns

near the surface, brooks aud rivers are occasionally en-

gulphed, which, after a long subterranean course, may issue

to the surface again in a totally different surface area of

drainage to that in which tliey took their rise, and some-
times, as in Florida, with volume enough to be navigable

almost up to their outflow. In such circumstances

lakes may be formed over the sites of the broken-ia

caverns ; and valleys may thus be deepened, or perhaps
even formed. Mud, sand, and gravel, with the remains of

plants and animals, are swept below ground, and sometimes
accumulate in deposits there. This has .been the origin of

ossiferous caverns, and of the loam and breccia so often

found in them.

These wonderful results of the subterranean circulation

of water appeal to the imagination, and are those usually

most dwelt upon as. evincing the poteu'-y of this kind of

geological agency. And yet the thoughtful observer who
reflects upon this subject will perhaps bo led to perceive

that even more important than these visible caverns and
grottoes are the silent unobtrusive changes so constantly

iu progress in the solid heart of rocks. As far down ass

percolatipg water reaches there is not a particle of mineral

matter safe from its attacks. And as we have seen, it is

hardly possible to find any rook which does not beai

throughout its minute grains and pores evidence that watei

has filtered through it, removing some substances and put-

ting others in their place.

(2.) Ecsulls of Mechanical Action.—In its passage along

fissures and channels of the rocks, the underground water
not merely dissolves materials chemically and removes them
in solution, it likewise loosens some of the finer particles

from the sides of these subterranean conduits and carries

them along in mechanical suspension. We may occasionally

observe, where a spring gushes forth at the surface, that grains

of sand are brought up in the clear sparkling water. This

removal of material sometimes produces remarkable surface

changes when it takes place along the side of a steep slope

or cliff, such as occur iu river valleys, or by the sea-coast.

Let us suppose n thin layer of some porous material, like

loose sand or ill-compacted sandstone to lie between two
more impervious rocks such as masses of clay or limestone,

and that this porous stratum sloping down from higher

ground comes out to the surface near the base of a line

of abrupt cliff. The water which finds its way down
into this layer will use it as its channel of escape, and
travelling along its cour.se will issue in springs or in a
more general oozing forth along its outcrop at the foot of

the declivity. Under these circumstances the support

of the overlying mass of rock is apt to be loosened. The
water not only removes piece-meal the sandy layer on which
that overlying mass rests, but as it were lubricates the
rock underneath. Consequently at intervals portions of the
upper rock may break off and slide down into the valley

or plain below. Such dislocations are known as landslips!

Many illustrative examples might be cited. Thus in the

year 1839 a mass of chalk on the Dorsetshire coast slipped

over a bed of clay into the sea, leaving a rent three-quarters,

of a mile long, 150 feet deep, and 240 feet wide. The
shifted mass, bearing with it houses, roads, and fields, was
cracked, broken, and tiltedin various directions, and was thus*

prepared for further attack and removal by the waves. On
many parts of the coasts of Britain there are landslips on a
large scale which doubtless took place many, centuries ago,

or even in some cases beyond the times of human history.

The undercliff of the Isle of Wight, the cliffs west of

Brandon Head, county Kerry, the basalt escarpments of
Antrim, and the edges of the great volcanic plateaus of Mull,

Skye, and Eaasay furnish illustrations of such prehistoric

landslips. Of Continental examples, the well-known fall of
the Rossberg, behind the Righi in Switzerland, is one of the
most memorable. After a rainy summer in 1806 a large
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part of one side of the mountain, consisting of sloping beds

of hard red sandstone and conglomerate, resting upon soft

sandy layers, gave way. Thousands of tons of solid rock

suddenly swept across the valley of Goldau, burying four

villages, with about 500 of their inhabitants. In 1855 a

'mass°of debris, 3500 feet long, 1000 feet wide, and 600 feet

high, slid into the valley of the Tiber, which, dammed back

by the obstruction, overflowed the village of San Stefano

to a depth of 50 feet^ until drained off by a tunnel.

§3. BrooTcs and liivers.^

These will be considered under four aspects:—(1) their

sources ot supply, (2) their discharge, (3) thsir flow, and

(4) their geological action.

L Sources of Supply.—Rivers are the natural drains

of a land surface. They carry out to sea the surplus water

after evaporation, and not water only, but a vast and

almost incredible amount of material annually worn off

the land. Their contents are derived partly from rain

(including mist and dew) and melted snow, partly from

springs. In a vast river system like that of the Mississippi,

the area of drainage is so extensive as to embrace many
difl'erent climates and varieties of rainfall, so that on tha

while the amount of discharge, being in a great measure in-

dependent of local variations in the weather, remains tolerably

uniform. But in smaller rivers, such as those of Britain,

whose basins lie in a region having the same general

features of climate, the quantity of water is regulated

by the local rainfall. A wet seascm swells the streams, a

dry one diminishes them. Were rivers entirely dependent,

however, upon direct supplies of rain, they would only flow

in rainy sex-ons, and disappear in dry weather. This docs

not happen, because they derive a great deal of their water

^
not directly from fain, but indirectly) through the inter-

mediate agency of springs. . Hence tliey continue to flow

even in very dry weather, because, though the superficial

supplies have failed, the underground sources still continue

available. In a long drought, however, the latter begin to

fail, the surface springs ceasing first, and gradually drying

up in their order of depth, until at last only deep-seated

springs furnish a perhaps daily diminishing quantity of

water. It is a matter of great economic as well as

scientific interest to know how long any river would con-

tinue to yield a certain amount of water during a prolonged

drought. So far as we can tell, no rule could possibly be
laid down for a generally applicable calculation, every area

having its own peculiarities of underground drainage,
i
^Ir

Joseph Lucas gives some particulars which show what rhay
happen in a chalk district. The river Wandle drains an
area of 51 square miles of the chalk downs in the south-
cast o( England For eighteen months, from May 1858 to

October 1859, as tested by gauging, there was very little

absorption of rainfall over the drainage basin, and yet the
minimum reorded flow of the Wandle was 10,000,000
gallons a-day, which, Mr Lucas says, represents not more
than iO'M inch of rain absorbed on the 51 square miles of
chalk. . The rock is so saturated that it can continue to

supply a large yield of water for eighteen months after it

has ceased to receive supplies from the surface, or at least

has received only very much diminished supplies.^

II. Di.scHARGE.—As the natural drains of the land, rivers
carry the surplus moisture out to sea. What proportion of
the total rainfall is thus discharged by them is a (luestion
of great geological and industrial interest. From the very
moment that water takes visible form as mist, cloud, dew,
rain, snow, or hail, it is subject to evaporation. . When it

reaches the ground, or flows off into brooks, rivers, lakes, or

• Lucas, llornoiital Wells, Loii.lon, 1874, pi>. 40, 41. Sec also
Brailliw.iiu, "On llio RUo and Fall of the Waiidlo.'' Miiwie$ Prnc.
fiul. V.li.. XX.

'

the sea, it undergoes continual diminution from this cause.

Hence in regions whore rivers receive no tributaries, they

grow smaller in volume as they move onward, till they some-

times even disappear. Apart from temperature, the amount
of evaporation is very largely regulated by the nature of the

surface from which it takes place, one soil or rock differing

from another, and all of them probably from a surface of

water. There is no question in meteorology where full and

detailed observations are more wanting than in the deter-,'

mination of the relation of evaporation to rainfall and river

discharge.^ During severe storms of rain, the water dis-

charged over the land of course to a very large extent finds

its way at once into brooks and rivers, where it causes

floods, and whence it reaches the sea. Mr David Steven-

son remarks that, acccording to different observations, the

amount carried off in floods varies from 1 to 100 cubic feet

per minute per acre.^ But though floods cannot be deemed
exceptional phenomena, forming as they do a part of the

regular system of water circulation over the land, they do

not represent the ordinary proportions between rainfall and

river discharge in such a climate as that of Britain, where

the rainfall is not crowded into one season, but is spread

more or less equally throughout the year. According to

Beardmore's table,'' the Thames at Staines has a uieaa

annual discharge of 32'40 cubic inches per minute per

square mile, equal to a depth of 7'31 inches of rainfall run

off, or less than a third of the total rainfall. The most

carefully collected data at present available are probably

those given by Humphreys and Abbot for the basin of the

Jiississippi and its tributaries as shown in the subjoined

table :—
Ratio of Dminaga

to R.iiiifaO.

Ohio River 24

Missouri Eiver 15

Upper Wississii.jii River 0-24

Small tributaries 0-90

Arkansas and White River 0'15

Red River 0-20

Yazoo River 0'90

St Francis River 0-90

Entire Jlississipia, exclusive of Red River 0'25

Perhaps in Great Britain not more than a fourth part of

the total moisture deposited on the laud from the atmo-

sphere is carried out to sea by streams.^ But this is a point

on which, until far more facts have been gathered, no
definite statement can be accepted as at all trustworthy.

III. Flow.—Rivers, in obedience to the law of gravita-

tion, always move from a liigker to a lower level. Where
the channel of a river becomes vertical, or nearly so, a water-

° In the present state of oiir information it seems almost useless to

state any of tlie results already obtained, so widely discrepant and in-e-

concilable are they. In some cases the evaporation is given as usually

three times the rainfall ! and that the evaporation always exceeded the

rainfall was for many years the belief among the French hydraulic

engineers. (See Annales des Fonts et Chaitssics, 1850, p. 383.)

Observations on a larger scale, and with greater precautions against

the undue heating of tlte evaporator, have since shown, as might have

been anticipated, that as a nile, save in exceptionally dry years, the eva-

poration iS lower than the rainfall. As the average of ten years from
1860tol869 Mr Greaves found tliat at Lea Bridge the evaporation from
a surface of water was 20 '946, while the rainfall was 25'534 (Symons's
British Rain/all for 1869, p. 162). But we need a vast accumulation
of bbserv.atious, taken in many dilferent situations and exposures, in

dilTerent rocks and soils, and at various heights above the sea. (For

a notice of a method of trying the evaporation from soil, see Britiah

Rainfall: 1872, p. 206.)
' Reclamation and Protection of AgricuUurai Land, Edin., 1874,'

p. 15.

* Itijdrology, p. 201
' In mountainous tracts Jjaving a large' rainfall and a short descent

to the sea, the proportion of water returned to the sea must be very
much gieatcr than this. Mr Bateman's observations for seven years

in-tlie Loch Katrine district gave a mean annual rainfall of 87J incl.es

at the head of the lake, with an outflow equivalent to a depth of 81 70
inches of rain removed from tlie drainage basin of 714 square mile*.
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fall is formed ; a steep rocky Joclivity in the channel gives

rise to rapids ; a fiat plain allows the stream to linger with

a scarcely perceptible current ; while a lake renders the flow

nearly or altogether imperceptible. Thus the rate of flow

is regulated in the main by the angle of inclination and

form of the channel, but partly also by the volume of water,

an increase of volume in u narrow channel increasing the

rate of motion even without an increase of slope.

The course of a great river may be divided into three

parts :— 1. The Mountain Track,—where, amidst the clouds

and snows it takes its rise as a mere brook, and, fed by
innumerable similar torrents, dashes rapidly down the

steep sides of the mountains, leaping from crag to crag in

endless cascades, growing every moment in volume, until

it enters lower ground. 2. The Valley Track.—It now
flows through the lower hills or undulations which traverse

or flank a great mountain chain, and is found at one time

in a wide fertile valley, then in a dark gorge, iiow falling

headlong in a cataract, now expanding into a broad lake.

This is the part of its career where it assumes the most

varied aspects, receives the largest tributaries, and fulfils

most characteristically the various conditions which are

present to our minds in the idea of a river. 3. Tlie Plain

Track.—Having quitted the undulating region, it finally

emerges upon broad plains, probably wholly, or in great

part, made by itself. Here it winds sluggishly in wido

curves, perhaps divides so as to enclose tracts of flat meadow
or marsh, and finally, amid banks of mud and sand, passes

out into the great ocean. In Europe the Rhine, Rhone, and

Danube, in Asia the Ganges and Indus, in America the

Mississippi and Amazon, in Africa the Nile, more or less

fully illustrate this typical course of a great river.

If we draw a longitudinal section of the course of any

such river from its source, or from the highest peaks around

that source to its mouth at the sea, we find that the line

forms a concave curve. Steep at first, where it slopes from

the mountain crests down into the valleys, the curve grows

less and less through the middle portion, until it finally can

hardly be distinguished from a horizontal line. Though
characteristic of great rivers, this feature is not confined to

their courses, but belongs to the architecture of the conti-

nents.

It is evident that a river must flow, on the whole, fastest

in the first portion of its course, and slowest in the last.

The common method of comparing the fall or slope of rivers

IS to divide the difference of height between their source

and the sea-level by their length, so as to give the declivity

per mile. This mode, however, often fails to bring out the

real resemblances and differences of rivers, even in regard

to their angle of slope. For example, two streams rising

at a height of 1000 feet, and flowing 100 mUes, would each

have an average slope of 10 feet per mde
;
yet they might

be wholly unlike each other, one making its descent almost

entirely in the first or mountain part of its course, and

lazily winding for most of its way through a vast low plain,

the othertoiling through the mountains, then keeping among
liills and table-lands, so as to form on the whole a tolerably

equable and rapid flow. The great rivers of the globe have

probably a less average slope than 2 feet per mile. The
Missouri has a descent of 28 inches per mile. The average

slope of the channel of the Thames is 21 inches per mile
;

of the Shannon about 1 1 inches per mile, but between

Killaloe and Limerick about 6i feet per mile ; of the Nile,

below Cairo, 3-25 to 5-5 inches per mile ; of the Doubs and

Rhone, from Besanqon to the Mediterranean, 24:'18 inches

per mile ; of the Volga, from its source to the sea, a little

more than 3 inches per mile. Higher angles of descent are

those of torrents, as the Arve, with a slope of 1 in G16
at Chamounix, and the Durance, whose angle varies from

i in 467 to 1 in 208. The slope of a navigable river

lU—X:.'

ought not, if possible, to exceed 10 inches per mile, or 1

in 633G.1

But not only does the rate of flow of a river vary at dif'

ferent parts of its course, it is not the same in every pari
of the cross section of the river taken at any given point.

The sides and bottom, being retarded by friction against the

channel, move less rapidly than the centre. The central

piers of a bridge have thus a greater velocity of river current

to bear than those at the banks. It follows that whatever
tends to diminish the friction of the moving current will

increase its rate of flow. The same body of water, other

conditions being equal, will move faster through a narrow
gorge with steep smooth walls than over a broad rough
rocky bed. For the same reason, when two streams join,

their united current, having in many cases a channel not

much larger than that of one of the single streams, flows

faster, because the water encounters now the friction of only

one channel. The average rate of flow of rivers is much
less than might be supposed, even in what are termed swift

rivers. A moderate rate is about \\ mile in the hour;

even that of a torrent does not exceed 18 or 20 miles in

the hour.^ Mr D. Stevenson states that the velocity of

euch rivers as the Thames, the Tay, or the Clyde may be

found to vary from about one mile per hour as a minimum
to about three miles per hour as a maximum velocity.'

It may be remarked, in concluding this part of the sub-

ject, that elevations and depressions of the land must have

a powerful influence upon the slope of rivers. The uprais-

ing of the axis of a country must increase the slope, and

consequently the rate of flow which, on the contrary, will

be diminished by a depression of the axis or by an elevation

of the maritime regions.

IV. Geological Action.—Like all the other forms of

moving water, the streams which traverse a country have

both a chemical aud mechanical action. The latter receives

most attention, as it undoubtedly is the more important

;

but the former ought not to be omitted in any survey of the

general waste of the earth's surface.

i. Chemical.—The water of rivers must possess the

powers of a chemical solvent like rain and springs, though

its actual work in this respect can be less easily measured,

seeing that river water is directly derived from rain and

springs, and necessarily contains in solution mineral

substances supplied to it by them and not by its own oper-

ation. Nevertheless, it is sometimes easy to prove that

streams dissolve chemically the rocks of their channels.

Thus in limestone districts the base of the cliff's of river

ra\Mies may be found eaten away into tunnels, arches,

and overhanging projections, presenting in their smooth

surfaces a great contrast to the angular jointed faces of the

same rock where exposed to the influence only of the weather

on the higher parts of the cliff.

The composition of the river waters of western Europe

is well shown by numerous analyses. The substances held

in solution include variable proportions of the carbonates of

lime, magnesia, and soda; silica; peroxides of iron and

manganese ;
alumina ; sulphates of lime, magnesia, potash,

and soda; chlorides of sodium, potassium, calcium, and mag-

nesium; silicate of potash; Tiitrates; and organic matter. The

minimum proportion of mineral matter among the analyses

collected by Bischof was 2-61 in 100,000 parts of water in

a mountain stream 3800 feet above the sea. On the other

hand as much as 545 parts in the 100,000 were obtained in

the waters of the Beuvronne, a tributary of the Loire above

Tours. The average of the whole of these analyses is about

21 parts of mineral matter in 100,000 of water, whereof

carbonate o f lime usually forms the half, its mean quantity

1 D. Stevenson, Canal and River Engineerutg p. 224.

» Contjean, Giologie, p. 225.

^ KeclamatioH of Land, p. 18.
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being 11 -34, Bischof calculated that, assumiog the mean

quantity of carbonate of lime in the Rhine to be 9-46 in

100,000 of water, which is the proportion ascertaiaed at

Bonn, enough carbonate of lime is carried into the sea by

this river for the annual formation of three hundred and

thirty-two thousand millions of oyster shells of the usual

size. The mineral next in' abundance is sulphate of lime,

which in some rivers constitutes nearly half of the dissolved

mineral matter. Silica amounting to 4-88 parts in 100,000

of water has been found in the Rhine, near Strasburg.

The largest amount of alumina was 0'71 in the Loire, near

Orleans. The proportion of mineral matter in the Thames,

near London, amounts to about 33 in 100,000 parts of

water, 15 of which (nearly half of the whole) consist of car-

bonate of lime.

It requires some reflection properly to appreciate the

' amount of solid mineral matter which is every year carried

in solution from the rocks of the land and diffused by rivers

into the sea. According to recent calculations by Mr
T. Mellard Reade, C.E., a total of 8,370,630 tons of

solids in solution Ls every year removed by running

water from the rocks of England and Wales, which is

equivalent to a general lowering of the surface of the

country from that cause alone at the rate of '0077 of afoot

in a century or one foot in 12,978 years. The same writer

computes the annual discharge of solids in solution by the

Rhine to be equal to 92'3 tons per square mile, that of the

Rhone at Avignon 232 tons per square mile, and that of

the Danube at 72'7 tons per square mile ; and he supposes

-that on an average over the whole world there may be every

year dissolved by rain about 100 tons rocky matter per

English square mile of surface.'

ii. Mechanical.—The mechanical work of rivere is three-

fold,:—(1) to transport mud, sand, gravel, or blocks of stone

from higher to lower levels; (2) to use these loose mate-

rials in eroding their channels ; and (3) to deposit these

materials where Dossible, and thus to make new geological

formations.

1. Transporting Power.—It is one of the distinctions of

river water, as compared with that of springs, that, as a

rule, it is less transparent, that is, it contains more or less

mineral matter in suspension. The same stream difTers much
at successive intervals in the amount of material thus trans-

ported. In dry weather when the water is low it may be

tolerably clear; but a sudden heavy shower or a season of

wet weather will render it turbid. The mud thus so fre-

quently noticeable in rivers is partly derived from the sur-

face of the ground on either side, whence it is washed into

tha main streams by rain and brooks, but partly also by
t!ie abrasion of the water-channels through the operations of

the streams themselves. In the mountain tributaries of a

river we find the channels choked with large fragments

of rock disengaged from the cliffs and crags on either

side. Traced downwards the blocks are seen to become
gradually sraaller and more rounded. They are ground

against each other and upon the rocky sides and bottom of

the channel, getting more and more reduced as they descend,

and at the same time abrading the rocks over or against

which they are driven. Hence a great deal of debris is pro-

duced, and is swept along by the onward and downward
movement of the brooks and rivers. The finer portions,

such as mud and fine sand, are carried in suspension, and
impart the characteristic turbidity to rivers ; the coarser

sand and gravel are driven along the river bottom.

The transporting capacity of a stream depends (a) on the

the volume and velocity of the current, and (i) on the size,

shape, and specific gravity of the sediment, {a) According
lo the calculations of Hopkins, the capacity of transport

' Address to Liverpool Oeological Society, 1877.

increases as the sixth power of the veljcity of the current

;

thus the motive power of the current is increased 64 time;!

by' the doubling of the velocity, 729 times by trebling,

and 4096 times by quadrupling iL It has been found by

experiment that " ordinary sandy soil is moved by a cur-

rent having a velocity of about half a mile an hour, and

that a current of about one mile per hour will move fine

gravel, while heavy gravel resists a current of upwards of

two miles per hour." Mr David Stevenson^ gives the

subjoined table of the power of transport of different

velocities of river currents.

In. per Mile per
Second. Hour.

, /• i

3 = 0170 will ju.'it begin to work on fine clay.

6 = 0-340 will lift fine sand.

8 - 0'4545 will lift sand as coarse ns linseed.

12 - '6819 will sweep along fine gravel.

24 =: 1 '3638 will roll along rounded pebbles 1 inch in diameter.

36 = 2'045 will sweep along slippery angular stones of the si2o

of an egg.

We must never lose sight, however, of the fact that it is

not the surface velocity, nor even the mean velocity, of a

river which can be taken as the measure of its power of

transport, but the bottom velocity—that is, the rate at

which the stream overcomes the friction of its channel.

(b) The average specific gravity of the stones in a river

ranges between two and three times that of pure fresh

water ; hence these stones lose from a half to a third of

their weight in air when borne along by the river. Huge
blocks which could not be moved by the same amount of

energy applied to them on dry ground are swept along

with ease when they have found their way into a strong

river current. The shape of the fragments greatly affects

their portability, when they are too large, and heavy to be

carried in mechanical suspension. Rounded stones are of

course most easily moved ; flat and angular ones are moved

with comparative difficulty.

Besides their ordinary powers of transport, rivers gain

at times considerable additional force from several causes.

Those liable to sudden and heavy falls of rain acquire

by flooding an enormous increase of transporting and

excavating power, ilore work may .thus be done by a

stream in a day than could bo accomplished by it during

years of its ordinary condition.' Another source of

increase to the action of rivers is provided when, from

landslips, formed by earthquakes, by the undermining

influence of springs, or otherwise, a stream is temporarily

dammed back, and the barrier subsequently gives way.

The bursting out of the arrested waters produces great de-

struction in the vallej'. Blocks as big as houses may be

set in motion, and carried down for considerable distances.

Again, the transporting power of rivers is greatly augmented
in countries where they freeze in winter. As the ice

gathers along the banks it encloses gravel, sand, and even

large blocks of rock, which, when thaw comes, are lifted

up by the ice and carried down the stream. Ground-ice

likewise appears in cold latitudes on the bottoms of the

rivers, whence, rising in cakes to the surface, it carries with

it sand, mud, or stones lying on the bottom, which are then

swept seaward. When rivers such as those of northern

Russia and Siberia, flowing from south to north, have the

ice thawed in their higher courses before it breaks up
farther down, much disaster is sometimes caused by the

piling up of the ice, and then by the bursting of the

impeded river through the temporary ice-barrier. In
another way ice sometimes vastly increases the destructive

' Canal and Jiiver Engineering, p. 315.
' The extent to wliich heavy rains can alter the usual characters of

rivers is forcibly exemplified in the graphic account of The Moray-
shire Floods, by the late Sir T. Dick Lauder. In the year 1S29 the
livers of that region rose 10, 18, and in one case even 50 feet above
their common summer level, producing almost incredible havoc.
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jiowers of small streams where avalanches or an advancing

glacier cross a valley and pond back its drainage. The
valley of the Dranse, in Switzerland, has several times

suffered from this cause. In 1818 the glacier barrier ex-

tended across the valley for more than half a mile, with a

treadth of 600 and a height of 400 feet. The waters

above the ice-dam accumulated into a lake containing

800,000,000 cflbic feet. By a tunnel driven through the

ice, the water was drawn off without desolating the plains

below.

That rivers differ vastly from each other in the amount of

material they transport is made evident by the great diver-

sities in their relative muddiness. It should be borne in

mind that the actual amount of sediment borne downwards
by a river is not necessarily determined by the carrying

power of the current. The swiftest streams are not always

the muddiest. The proportion of sediment is partly

dependent upon the hardness or softness of the rocks of

the channel, the number of tributaries, the nature and slope

of the ground forming the drainage basin, the amount and
distribution of the rainfall, the size of the glaciers (where

such exist) at the sources of the river, &c. A rainfall spread

with some uniformity throughout the year may not sensibly

darken the rivers with mud, but the same amount of fall

crowded into a few weeks or months may be the means of

sweeping a vast amount of earth into the rivers, and sendr

ing them down in a greatly discoloured state to the sea.

Thus the rivers of India during the rainy season become
rolling currents of mud.

In his journeys through equatorial Africa Livingstone

came upon rivers which appear usually to consist more of

sand than of water. He describes the Zingesi as " a sand

rivulet in flood, 60 or 70 yards wide, and waist-deep. Like

all these sand-rivers it is for the most part dry ; bat, by
digging down a few feet, water is to be found, which is per-

colating along the bed on a stratum of clay. In trying to

ford it," he remarks, " I felt thousands of particles of coarse

sand striking my legs, which gave me the idea that the

amount of matter removed by every freshet must be very

great. . . . These sand rivers remove vast masses of disin-

tegrated rock before it is fine enough to form soiL In most
rivers where much wearing is going on, a person diving to

the bottom may hear literally thousands of stones knocking
against each other. This attrition, being carried on for

hundreds of miles in different rivers, must have an effect

greater than if all the pestles and mortars and mills of the

world were grinding and wearing away the rocks."

The amount of mineral matter transported by rivers can

be estimated byexamining their waters at different periods

and places, and determining their solid contents. A com-
plete analysis should take into account what is chemically

dissolved, what is mechanically suspended, and what is

driven or pushed along the bottom. We have already dealt

with the chemically dissolved ingredients. In determin-

ations of the mechanically mixed constituents of river

water, it is most advantageous to obtain the proportion first

by weight, and then from its average specific gravity to

estimate its bulk as an ingredient in the water. The
Ganges, according to Everest, contains during the four

months of flood earthy matter in the proportion of
j-i^ by weight or ^ij- by volume,—the mean average

for the year being -g-l^ by weight or -yittu ^7 volume.

According to Mr Login, the waters of the Irrawaddy con-

tain ^Vtny ^y weight of sediment during floods, and gj\^
during a low state of the river. The most elaborate measure-

ments and calculations yet made regarding this aspect

of the operations of a river are those by Messrs Humphreys
and Abbot on the Mississippi, who found, as the mean of

many observations carried on continuously at different

parts of the river for months together, that the average

proportion of sediment contained in the water of the
Mississippi is yJv^ by weight, or -^^^ by volume. But
besides the matter held in suspension, they observed
that a large amount of coarse detritus is constantly being
pushed along the bottom of the river. They estimated that
this moving stratum carries every year into the Gulf of

Mexico about 750 million cubic feet of sand, earth, and
gravel. Their observations led them to conclude that the

annual discharge of water by the Mississippi is

19,500,000 miUion cubic feet, and consequently that the
weight of mud annually carried into the sea by this river

must reach the sum of 813,500 million B). Taking the

total annual contributions of earthy matter, whether in

suspension or moving along the bottom, they found them
to equal a prism 268 feet in height, with a base of one
square mile.

2. Excavating Power.—In transporting its freight of

sediment a river performs a vast amount of abrasion. In
the first place it rubs the loose stones against each other,

breaks them into smaller pieces, rounds off their edges,

reduces them to rounded pebbles and finally to sand or

mud. In the next place by driving these loose materials

over the rocks it wears down the sides and bottom of its

channel which is thereby widened and deepened.

The famUiar effect of running water upon fragments of

rock, in reducing them to smoothed rounded pebbles, is

expressed by the common phrase " water-worn." Every
stream which descends from high rocky ground may be
compared to a grinding mill; large boulders and angular
blocks of rocks, disengaged by frosts, springs, and general

atmospheric waste, fall into the upper end, and only fine

sand and silt are discharged into the sea. M. Daubriehas
instituted some ingenious experiments for ascertaining the

circumstances under which angular fragments are converted

into rounded pebbles with the production of sand and mud.
Using fragments of granite and quartz, he caused them to

slide over each other in a hollow cylinder partially filled with

water, and rotating on its axis with a mean velocity of O'SO

to 1 metre in a second. He found that after the first 25
kilometres (about 15i English miles) the angular fragments

of granite had lost -^ of their weight, while in the same
distance fragments already well-rounded had not lost more
than y^g^ to j^g^. The fragments rounded by this journey

of 25 kilometres in a cylinder could not be distinguished

either in form or in general aspect from the natural detritus

of a river bed. A second product of these experiments was
an extreinely fine impalpable mud, which remained sus-

pended in the water several days after the cessation,of the

movement. During the production of this fine sediment

the water acted chemically upon the granite fragments, for

after a day or two it was found, even though cold, to have

dissolved a very sensible proportion of sUicate of potash.

After a journey of 160 kilometres, 3 kilogrammes (about

6h lb avoirdupois) had yielded 33 grammes (about 50
grains) of soluble salts consisting chiefly of silicate of

potash. A third product was an extremely fine angular

sand consisting almost wholly of quartz, with scarcely any

felspar, almost the whole of the latter mineral having passed

into the state of clay. The sand grains, as they are con-

tinually pushed onward over each other upon the bottom of

a river, become rQunded as the larger pebbles do. But, as

M. Daubr^e points out, a limit is. placed to this attrition by

the size and specific gravity of the grains. So long as they

are carried in suspension they will not abrade each other,

but remain angular ; for he found that the nulky tint of the

Rhine at Strasburg in the months of July and August was

due not to mud but to a fine angular sand (with grains about

-^ millimetre in diameter) which constitutes j^oocii TS "^ *^°

total weight of water. Yet this sandhad travelled in a rapidly

flowing tumultuous river from the Swiss mountains,.and had
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been tossed over waterfalla and rapids in its journey. He

ascertained also that sand with a mean diameter of grain of

-^ mm. will float in feebly agitated water ; so that all sand

of finer grain must remain angular. The same obserrer has

noticed that sand composed ot grains with a mean diameter

of J mm., and carried along by water moving at a rate

of 1 metre per second, gets rounded, and loses about ^o oo (^

of its weight in every kilometre travelled.

The effects of abrasion upon the loose materials on a

river bed are only a portion of the erosive work performed

by the stream. Where the bottom is covered with a layer

of debris only the upper portion of which is pushed onward

by the current, the solid rock of the river channel is there

protected from waste. But this protection is only local, and

is apt to be swept away from time to time by violent floods.

In those parts of a river channel where the current ia strong

enough to keep gravsl and boulders moving along, these

loose materials rub down the rocky bottom over which they

are driven. As the shape and declivity of the channel

vary constantly from point to point, with at the same time

frequent chcages in the nature of its rocks, this erosive action

is liable to continual modifications. While there is a gene-

ral abrasion of the whole bottom over which loose detritus

is rolled, the erosion goes on most briskly in the numerous

hollows and grooves along which chiefly these loose materials

traveL Wherever an eddy occurs in which gravel is kept

in gyration, erosion is much increased. The stones in their

movement excavate a hole in the channel, while, as they

themselves are reduced to sand and mud, or are swept out

by the force of the current, their places are taken by fresh

stones brought down by the stream. Such pot-holes, as they

are termed, vary in size from mere cup-like depressions to

huge cauldrons or pools. As they often coalesce by the

giving way of the intervening walls between two or more of

them they materially increase the deepening of the river bed.

The shape of a river channel at any given point in its

course depends mainly upon the nature and structure of

the material out of which it has been eroded. One of the

most characteristic features of streams, whether large or

small, is the tendency to wind in serpentine curves when
the angle of declivity is low and the general surface of the

country tolerably level This peculiarity may be observed

in every stream which traverses a flat alluvial plain. Some
slight weakness in one of its banks enables the current to

cut away a portion of the bank at that point. By degrees

a concavity is formed, whence the water is deflected to the

opposite side, there to break with increased force against

the bank. Gradually a similar concavity is cut out on
that side, and so, bending alternately from one side to the

other, the stream is led to describe a most sinuous course

across the plain. By this process, however, while the
course is greatly lengthened, the velocity of the current pro-

portionately diminishes, until it may, before quitting the
plain, become a lazy, creeping stream, which in England
is bordered perhaps with sedges and willows. Such
meandering courses are most frequent in soft alluvial plains,

but they may also be found in solid rock if the original

form of the surface was tolerably flat. The windings of the
gorges of the Moselle and Rhine through the table-land
between Treves, Mainz, and the Siebengebirge form a
notable illustration.

Abrupt changes in the geological structure or lithological

character of the rocks of a river-channel may give rise to
waterfalls. In many cases waterfaUs have originated in
lines of escarpment over which the water at first found
its way, or in the same geological arrangement of hard
:.nd soft rocks by which the escarpments themselves have
t^een produced. In the case of the falls of Niagara, for
fcxample, the stream may have fallen over the Queenstown
cliff when the river first sought its way to the sea. Tiut

much more probably the escarpment and waterfall began to

arise simultaneously and from the same geological structure.

As the escarpment grew in height, it receded from its start-

ing point. The river-ravine likewise crept backward, but at

a more rapid rate, and the result has been that at present

the cliff worn down by atmospheric causes stands at

Queenstown, while the ravine extends 7 miles further

inland, with a width of from 200 to 400 yards, and a depth

of from 200 to 300 feet. In this as in other cases the

waterfall has cut its way backward up the course of its.

stream, and will continue to do so as long as the structure

of the gorge continues as it is now—a thick bed or beds of

limestone resting horizontally upon soft shales. The softer

strata at the base are undermined, and slice after slice is cut

off from the cliff over which the cataract pours. It has been

estimated that at their present rate of recession the Niagara

Falls must have taken about 35,000 years to cut their way
backward and excavate the gorge between their present

position and Queenstown. In other cases waterfalls have

been produced by the existence of a harder and more resist-

ing band or barrier of rock crossing the course of the stream,

as, for instance, where the rocks have been cut by an intru-

sive dyke or mass of basalt. In these and all other cases the

removal of the hardermassdestroys the waterfall, which, after

passing into a series of rapids, is finally lost in the general

abrasion of the river-channel. The most marvellous river

gorges in the world are those of the Colorado region in

North America. The rivers there flow in ravines thousands

of feet deep and hundreds of miles long, through vast table-

lands of nearly horizontal strata. The Grand CaSon (ravine)

of the Colorado river is 300 miles long, and in aome places

more than 6000 feet in perpendicular depth. The country

is hardly to be crossed except by birds, so profoundly has

it been trenched by these numerous gorges. Yet the whole
of this excavation has been effected by the erosive aetion of

the streams themselves.

In the excavation of a ravine, whether by the recession

of a waterfall or of a series of rapids, the action of the river

is more rapid than that of the atmospheric agents. The
sides of the ravine consequently retain their vertical char-

acter. But where, from the nature of the ground, the

denuding action of rain, frost, and general weathering in

more rapid than that of the river, a wider and opener

valley is hollowed out, through which the river flows, and
from which it carries away the materials discharged into

it from the surrounding slopes by the rain and brooks.

3. Reproductive Power.—Every body of water which
when in motion carries along sediment drops it when at

rest. The moment a current has its rapidity checked it is

deprived of some of its carrying power, and begins to lose

hold upon its sediment, which tends more and more to sink

and halt on the bottom the slower the motion of the water.

In the course of every brook and river there are frequent

checks to the current. If these are examined, they will

usually be found to be each marked by a more or less con-

spicuous deposit of sediment. We may notice seven dif-

ferent situations in which stream deposits or alluvium may
be accumulated.

(a.) At the foot of Mountain Slopes.—When a runnel or

torrent descends a steep declivity it tears down the soil and
rocks, cutting a deep gash out of the side of the mountain.

On reaching the level ground at the base of the slope the

water, abruptly checked in its velocity, at once drops its

coarser sediment, which gathers in a fan-shaped pile or cone,

with the apex pointing up the water c6urse. Huge accumu-
lations of boulders and shingle may thus be seen at the foot

of such torrents,—the water flowing through them often iu

several channels which re-unite in the plain beyond.

(?).) In River-bedi.—This is characteristically shown iu

rnany of thn iWers of Britain, by the accumulation of a bed
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of sand or shingle at the concave side of each sharp bend

of the river course. While the main current is making a

great sweep round the opposite bank, the water lingers

along the inner side of the curve and drops there its freight

of loose detritus, which, when laid bare in dry weather,

forms the famih'ar sand-bank or shingle beach. Again,

when a river, well supplied with sediment, leaves rough

ground where its course has been rapid, and enters a region

of level plain.it begins to drop its burden on its bed, which is

thereby heightened, till sometimes, as in parts of the courses

of the Po, Adige, and Brenta across the plains of Lombardy,

it is higher than the surrounding level region. This could not

happen were it not that in floods a river deposits sediment

along its banks, which are thus also heightened so as to

retain the river in its ordinary state. But in such cases,

if man lives along the margin of the river, he needs all his

skill and labour to keep the banks secure. And even with

liis utmost efl"orts the river will now and then break

through, sweeping down the barrier which it has itself

made, as well as any additional embankments constructed

by him, and carrying its flood far and wide over the plain.

Left to itself, the river would incessantly shift its course,

until in turn every part of the plain had been again and

again traversed. ' It is indeed in this way that a great

cUuvial plain is gradually levelled and heightened.^

(c.) On Kiver-banks and Flood-plains.—Thb deposit is

partly implied iu the action described in the foregoing

paragraph. It is laid down on the level tracts or flood-

plain over which a river spreads in flood, and consists

usually of fine silt, mud, earth, or sand, though close to the

river it may be partly made up of much coarser materials.

When a flooded river overflows, the portions of water which

spread out on the plains, by losing velocity and consequently

power of transport, are compelled to let fall some or all of

their mud and sand. If the plains happen to be covered

with woods, bushes, scrub, or even tall grass, the vegetation

acts the part of a sieve, and filters the muddy water, which

may rejoin the main stream comparatively clear. Every

flood increases the height of the plain, until, partly from

this cause and partly, in the case of a rapid stream, from

the erosion of its bed, the river can no longer overspread

it. As the channel is more and more deepened, the

river continues, as before, to be liable from inequalities

in the material of its banks, sometimes of the most

trifling kind, to be turned from side to side in wWe
curves and loops, aud cuts into its old alluvium, mak-

ing eventually a newer plain at a lower level. Continued

erosion carries the channel to a still lower level, where the

stream can attack the later alluvial deposit, and form a still

lower and newer, one. The river comes by this means to

be fringed with a series of terraces, each of which repre-

sents a former flood-level of the stream. In Britain it is

common to find three such terraces, but sometimes as many
OS six or seven or even more may occur. In North America

the river terraces exist on so grand a scale that the geo-

logists of that country have named one of the later periods

of geological history, during which those deposits were

formed, the Terrace Epoch. In the attempt to reconstruct

the history of the old river-terraces of a country, we have

to consider whether they have been entirely cut out of older

alluvium (in which case, of course, the valleys must have
been as deep as now before the formation of the terraces);

whether they afi'ord any indications of haying been formed
during a period of greater rainfall, when the rivers were
larger than at present ; whether they point to any upheaval

of the interior of the country which would accelerate the

erosive action of the streams, or to any depression of the

^ It is In the north of Italy that the straggle bet-ween man and
nature in this department has been most persistently waged. See oa
tMs suHject I/ombaHini in Ann. des PonU et Chaussics, 1847.

interior or rise of the seaward tracts, which would diminish

that action aud increase the deposition of alluvium. Pro-

fessor Dana has connected those of America with the ele-

vation of the axis of that continent.

{d.) In Lakes.
—'When a river enters a lake its current

is at once checked, and its sediment begins to gather over

the lake bottom. If the lake be long enough in proportion

to the Volume of the river, the whole of the detritus may
be deposited, so that, at its outflow, the river becomes as

clear as when its infant waters began their course from the

springs, snows, aud mists of the far moimtains. Thus the

Rhone enters the Lake of Geneva turbid and impetuous,

but it escapes at Geneva as blue translucent water. Its

sediment is laid down on the floor of the lake, and chiefly

at the upper end. Hence, lakes act as filters or sieves to

intercept the sediment which is travelling in the rivers from

the high grounds to the sea. If we look down from a height

even upon a small lake among mountains, we observe that

at the mouth of each torrent or brook which enters it there

lies a little tongue of flat land (a true delta), through which

the streamlet winds in one or more branches before ming-

ling its waters with those of the lake. Each of these

tongues consists of alluvium, laid down in obedience to the

same law which governs the formation of river alluvium

elsewhere, and continually creeping further out from the

land as the deposit of sediment advances. Two streams

entering a lake from opposite sides may join their alluvia

so as to divide the lake into two, like the once united lakes

of Thun and Brienz at Interlaken. Or the lake may be

finally filled up altogether, as has happened in innumerable

cases in all mountainous countries; the hilly tracts of

Britain, for example, furnish abundant illustrations of every

stage in this process. Where a large river with abundant

sediment enters an important lake (as the Ehone at the

head of the Lake of Geneva), the accumulation of ita

alluvium or delta may quite rival that of a great river in

the sea, as described in paragraph (/.) balow.

(e.) Bars and Lagoon-Barrkrs.—If we take a broad view

of the degradation of the land, we must admit that the

deposit of any sediment on the laud is only temporary

;

the inevitable destination of all this material is the

ocean. Most rivers which enter the sea have their mouths

crossed by a bar of gravel, sand, or mud. The formation

of this barrier results from the conflict between the river

and the ocean. Although the muddy fresh water floats on

the heavier salt water, its current is lessened, and it can

no longer push along the mass of detritus on its bed. It

has been ascertained, moreover, that, though fresh water

can retain for a lonr; while fine mud in suspension, this

sediment is rapidly thrown down when the fresh is mixed
with saline water. Hence, apart from the necessary

loss of transporting power by the checking of the river

current at the mouth, the mere mingling of a river with the

sea must of itself be a cause of the deposit of sediment.

But a large body of fresh water may float for a long dis-

tance before it is thoroughly mingled with the heavier

water of the ocean. Ultimately, however, the fine detritus

dropped by a river, together with the coarser materials

on the bottom, are arrested by the sea. Moreover, iu

many cases the sea itself piles up great part of the sr.nd

and gravel of the bar. Heavy river-floods push the

bar farther to sea, or even temporarily destroy it ; storms

from the sea, on the other hand, drive the bar farther

up the stream. Another remarkable illustration of tha

contest between the alluvium-carrying streams and tha

land-eroding ocean is sho(vn by tha vast lines of bar oit

bank which, both in the Old World and the New
stretch along the coast. The streams do not flow straiglu

into the sea, but run sometimes for many miles parallel

to the coast, accumulating behind the barriers into bror>,d
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and Ion" lagoons, but eventually breaking through the

barriers of alluvium and entering the sea. The lagoons

of t'ie Italian coast and of the Baltic near Dantzic are

familiar examples. A conspicuous series of these alluvial

bars fronts the American mainland for many hundred

miles lound the Gulf of Mexico and the shores of Florida,

Georgia, and North Carolina. A. space of several hundred

miles on the east coast of India is similarly bordered. M.

K de Beaumont, indeed, has estimated that about a third

of the whole of the coast-lines of the continents is fringed

with such alluvial bars.

(/.) Deltas in (he Sea.—The tendency of sediment to

accumulate in a tongue of flat land when a river loses itself

in a lake is exhibited on a far vaster scale where the great

rivers of the.continents enter the sea. It was to one of

these maritime accumulations, that of the NUe, that the

Greeks gave the name Delta, from its resemblance to their

letter A, with the apex pointing up the river, and the base

fronting the sea. This shape being the common one in all

such alluvial deposits. at river mouths, the term delta has

come to be always applied to them. A delta therefore

consists of successive layers of detritus, brought down from

the land and spread out in the sea at the mouth of a river

until they reach the surface, and then, partly by growth of

vegetation and partly by flooding of the river, form a plain,

of which the inner and higher portion comes eventually to

be above the reach of the floods. Large quantities of drift-

wood are often carried down, and bodies of animals are

swept off to be buried in the delta, or even to be floated

out to sea. Hence, in deposits formed at the mouths

of rivers, we may always expect to find terrestrial organic

remains.

When a river enters upon the delta-portion of its course

it assumes a new character. la the previous parts of its

journey it is always being augmented by tributaries ; but

now it begins to split up into branches, which wind to and
fro through the flat alluvial land, often coalescing and thus

enclosing insular spaces of all dimensions. The feeble

current, no longer able to bear along all its weight of sedi-

ment, allows much of it to sink to the bottom and to

gather over the tracts which are from time to time sub-

merged. Hence many of the channels get choked up, while

others are opened out in the plain, to be in turn abandoned,

and thus the river restlessly, shifts its channels. The sea-

ward ends of at least the main channels grow outwards by
the constant accumulation of detritus pushed into the sea,

unless this growth chances to be checked by any marine

current sweeping past the delta.

The European rivers furnish many excellent Ulustra-

tions of delta-growth. Thus the hhine, Meuse, Sambre,

Scheldt, and other rivers have formed the wide mari-

time plain of Holland and the Netherlands. The Rhone
has deposited an important delta in the Meditorraneau

Sea. The upper reaches of the Adriatic Sea are being

rapidly shallowed and filled up by the Po, Adige, and
ether streams. Thus Kavenna, originally built in a
lagoon like Venice, is now 4 miles from the sea. The
port of Adria, so well known in ancient times as to Lave

given its name to the Adriatic, is now 14 miles inland,

while in other parts of that coast-line the breadth of

land gained within the last 1800 years has been as

much as 20 miles. On the opposite side, also, of the

Italian peninsula, great additions have beeu made to the

coast-line within the historical period. It is computed that

the Tuscan rivers lay down as much as 12 million cubic

yards of sediment every year within the marshes of the

Maremma. The " yellow " Tiber, as it was aptly termed
by the Romans, owes its colour to the abundance of th j

sediment which it carries to sea. It has long been adding
to the coast-liue at its mouth at the rate of from 12 to 13

feet per annum. Hence the ancient harbour of Ostia is now

more than 3 miles inland. Its ruins are at present (1879)

bein" excavated, but every flood of the river leaves a thick

deposit of mud on the streets and on the floors of th.i un-

covered houses. Whence it would seem that the Tiber has

not only advanced its coast-line, but has raised its bed on

the plains by the deposit of alluvium, so that it now over-

flows places which, 2000 years ago, could not have been

so frequently under water.^ In the Black Sea a great

delta is rapidly growing at the mouths of the Danube. At
the Kilia outlets the water is shallowing so fast that

the lines of soundings of 6 feet and 30 feet are advancing

into the sea at the rate of between 300 and 400 feet per

annum.2
The typical delta of the Nile has a seaward border 180

miles in length, the distance from which to the apex of the

plain where the river bifurcates is 90 miles. That of the

Mississippi contains an area of 40,000 square miles. The
united delta of the Ganges and Brahmaputra covers a

space of between 50,000 and 60,000 square mUes, and Laa

been bored through to a depth of 481 feet.

(g) Sea-borne Sediment.—Although more properly to be

noticed under the section on the sea, the final course of the

materiab worn by rains and rivers from the surface of the

land may be referred to here. By far the larger part of

these materials sinks to the bottom close to the land. It

is only the fine mud carried in suspension in the water

which is carried out to sea, the distance depending on the

velocity of the stream, the specific gravity and shape of the

particles of the mud, and the help or hindrance given bjr

marine currents. The sea fronting the Amazon is dis-

coloured for 300 miles by the mud of that river. The
soundings taken by the "Challenger" brought up land-

derived detritus from depths of 1500 fathoms,—several

hundreds of mUes distant from the nearest shores.

The amount of material carried by a river into the sea

may be taken as the measure or gauge of the general lower-

ing of the surface of the basin drained by the river. If wo
ascertain the annual quantity of mineral matter thus de-

livered into the sea, andknow the superficial extent of ground

from which it has been derived, the one sum divided by the

other gives the extent bywhich the mean level of thecountry

is reduced in one year. Both the fine mud mechanically

suspended in the water and the salts dissolved in it should

be taken into account, aa well as the coarser detritus pushed

along the bottom; It is the mechanically suspended mud
which has generally been measured. According to the data

of Messrs Humphreys and Abbot, abeady cited, the propor-

tion of sediment in the Mississippi is xruv ^7 ''''eight, or

t^'aa by volume. The annual discharge of sediment is

7,459,267,200 cubic feet, and the drainage basin 1,147,000

square miles. This is equal to a loss of ^-jnnr of a foot

of rock from the general surface of the drainage basin in

1 year, or 1 foot in 6000 years. Other rivers work
faster than this rate. The Ganges has been estimated to

remove 1 foot of rock from its drainage area in 2358
years, and the Po 1 foot in 729 years. Such computa-

tions are at. the best only approximations to the truth, but

they are useful in showing how great au amount of change

must be effected even within comparatively short geological

periods by the various agents which are dkintegrating tho

surface of the land.

' See an interesting article by Professor Charles Martina on the Aignes-

Jlortes, in il«>!ie des Deux Mondes, 1874, p. 780. The present writar

accompanied tho distingoiehed French geologist on the occasion of ~at-

viait to Ostia in the spring of 1873, and ^\-3S much struck with tha

proofs of tho rapidity of deposit in favourable situations. In the

article just cited some valuable information is given regarding the

progress of the delta of the Rhone in the Mediterranean.
» Hartley, Min, o/frac. Xnst. Civ. Engin., zxzri. 216^
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§ i. Lakes.

Depressions filled with water on the surface of the land,

«nd known as lakes, occur abundantly in the northern parts

of both hemispheres, and more sparingly, but often of large

size, in warmer latitudes. They do not belong to the nor-

mal system of erosion in which running water is the prime
agent, and to which the excavation of valleys and ravines

must be attributed. On the contrary, they are exceptional

to that system, and the constant tendency of running water
is to fill them up. Their origin, therefore, must be sought
among some of the other geological processes. See part vii.

Lakes are conveniently classed as fresh or salt. Those
Riiich possess an outlet contain in almost all cases fresh

water; those which have none are usually salt.

1. Fresh-witer Lakes.—These, in a vast number of cases,

are simply depressions or expansions of the valleys in which
they lie. They receive a river at the upper end, together

probably with many minor tributaries from the sides, and
let the accumulated waters overflow at the lower end. In
all these cases, they act as filters for the river water,

a'lowing its sediment to settle, and discharging it purified

at the outflow, to continue its course of erosion and mud-
making down the valley. A river which flows through a
succession of lakes cannot carry much sediment to the sea,

unless it has a long course to run after it has passed the

lowest lake, and receives one or more muddy tributaries.

But the sediment which would have reached the sea and
gone to form a delta or deposit on the sea-bed serves its

purpose in contributing to fill up the lakes. Hence it is

rare to find any lake with an inflowing and outQowing
river, where proofs of the gradual encroachment of the

land upon the water may not be gathered.

In other casjs lakes do not lie in the natural drainage

lines of a country, but are scattered apparently at random-
over the surface, fed by springs, rains, and streamlets from
the slopes, or, if of large size, lying as great basins,

receiving the collected waters of a wide region, and
forming in this way the source out of which full-formed

rivers emerge. From the little tarns of Wales and the

lochans of Scotland a series maybe traced, through innumer-

able grades of size and form, in Scandinavia, Finland, and
Canada, till we reach such vast abeets of inland water us

Lakes Huron, Erie, and Superior, and the great- equatorial

lakes of Africa, In lakes of this kind also the process of

filling up may often be traced. Each tributary stream
pushes its delta into the water. Where the lakes are shallow,

and lie in temperate countries, vegetation comes in to aid

in the conversion of the water, first into marsh, tlien into

peat-bog, and finally into dry ground. In Scotland during
the last few centuries great changes of this kind have been
going on.

On large lakes the wind throws the water into waves
which almost rival those of the ocean in size and destructive

power. Beaches, sand-dunes, shore-cMs, and the other

familiar features of the meeting line between land and sea

reappear along the margins of such great fresh-water seas

as Lake Superior.

Three geological functions of lakes are (1) to arrest and
equalize the drainage by regulating the outflow and pre-

venting or lessening the destructive effects of floods^; (2)
to filter river water and permit of the undisturbed accumu-
lation of new deposits, which in some modern cases may
cover thousands of square miles of surface, and might attain

' 'Winils, by tlowing strorgly down tlie lenjth of a lake, sometimes
considerably increase for the time being the volnmo of the outflow.

If this takes place coincidently with a heavy rainfall, the flood of the
river is greatly augmented. Tliese features are noticed in Loch Tay
(D. Stevenson, Reclamation of Land, p. 14). Hence, though, on the
whole, lakes tend to moderate floods in the outflowing rivers, they I

may by a combination of circumstances sometimes increase tliera.
j

a thickness of nearly 3000 feet (Lake Superior has an area
of 32,000 square miles ; Lago Maggiore i.'s 2800 feet deep)

;

(3) to furnish an abode for a lacustrine fauna and flora, to
receive the remains of the plants and animals washed down
from the surrounding country, and to entomb all these or-

ganisms in the growing deposits, so as to preserve a record
of the terrestrial life of the period. The deposits in lakes
consist of alternations of sand, silt, mud, and gravel, with
occasional irregular seams of vegetable matter, and layers of
calcareous marl formed from the accumulation of lacustrine
shells, Eniomoitraca, &c. In a lake receiving much sedi-

ment there will be little or no marl formed, at least not
during the time when the sediment is being deposited. In
clear lakes, on the other hand, where there is very little sedi-

ment or <vhere it only comes occasionally at wide intervals

of flood, beds of white marl, formed entirely of organic re-

mains, may gather on the bottom to a depth of many yards.

2. &alt Lakes may be divided into two classes—(a)

those which owe their saltness to the evaporation and con-
centration of the fresh water poured into them by their

feeders ; and (6) those which were originally parts of the
ocean. Salt lakes of the first kind are abundantly scattered

over the inland areas of drainage in the heart of conti-

nents, as in the great Lake of Utah, and numeroi^s other
minor lakes in North America, and the abundant salt lakes
of the great plateau of Central Asia. These sheets of water
were doubtless fresh at first, but they have progressively in-

creased iti salinity, because though the water is evaporated
as fast as it is received, there is no escape for the dissolved

salts, which consequently remain in the increasingly concen-
trated liquid. Salt lakes of the second class are compara-
tively few in number. In their case portions of the sea
have been isolated by movements of the earth's crust, and
these detached areas, exposed to evaporation, which is only
partially compensated by inflowing rivers, have shrunk in

level, and at the same time have sometimes grown much
Salter than the parent ocean. The Caspian Sea, 180,000
square miles in extent, and with a maximum depth of from
2000 to 3000 feet, is a magnificent example. The sheila

are chiefly the same as those- still living in the Black Sea.
Banks of them may be traced between the two seas, with
salt lakes and marshes and other evidence to prove, not only
that the Caspian was once joiiied to the main ocean, but
that a great firth ran up between Europe and Asia, and
possibly stretched completely across what are now the
steppes and plains of the Tundras till it merged into the
Arctic Sea. Even at present, by means of canals connect-

ing the rivers Volga and Dwina, vessels can pass from the
Caspian into the White Sea. But the surface of the Caspian
is now more than 80 feet below that of the Black Sea. At
present the amount of water supplied by rivers to the

Caspian just balances that removed by evaporation, so that

the level appears to be no longer sinking. But though,
owing to the enormous volume of fresh water poured into

it by these rivers, the Caspian is not as a whole so salt o"

the main ocean, and still less so than the Mediterranean,

nevertheless the inevitable result of evaporation is thera

manifested. Along the shallow pools which border this sea a

constant deposition of jalt is taking place, forming sometimes

a pan or layer of rose-coloured crystals on the bottom, or

gradually getting dry, and covered with drift sand. This con-

ceutration of the water is still more marked in the great

ofishoot called the Karaboghaz, which is connected with the

middle basin of the Caspian by a channel 150 yards wide and
5 feet deep. Through this narrow mouth there flows from

the main sea a constant current, which Von Baer estimated

to carry daily into the Karaboghaz 350,000 tons of salt.

An appreciable increase of the saltness of that gulf has been

noticed : seals, which once frequented it, have forsaken its

barren shores. Layers of salt are gathering on the mud at
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tlie bottom, and the sounding-line, when scarcely out of the

nater, is covered with saline crystals.' These facts furnish

an illustration of the circumstances under which the rock-

salt deposits in the New Ked Sandstone and other geological

formations ^vere probably accumulated.

The following table shows the proportion of the saline

materials in the waters of some salt lakes :

—
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Suowexliibits two ditfereut kinds of geological behaviour,

one conservative, the other destructive. Lying stationary

and unmelted it exercises a protective influence on the face

of the laud, shielding rocks, sdIIs, and vegetation from the

effects of frost. On low grounds this is doubtless its chief

function. When snow falls iu a partially melted state it

is apt to accumulate on branches and leaves, until by its

weight it breaks them off, or even bears down entire trees.

Snow which falls thickly on steep mountain slopes is fre-

quently during spring and summer detached in large sheets.

These rush down the declivities as avalanches, and often

create much destruction of trees, soil, crops, and houses in

their course. Another indirect effect of snow is seen in the

sudden rise of the rivers when warm weather rapidly melts

the mountain snows. Many summer lloorls are caused m
this way in Switzerland.

5. Glaciers.—(1.) Nature and Origin.—A glacier is a

river of ice formed by the slow movement and compression

of the snow which by gravitation creeps downward into a

valley descending from a snow-field. The structure and
physics of glaciers are described elsewhere (see Glaciers)..

From a geological point of view these ice-rivers may be re-

garded as the drainage of the snow-fall above the snow-line,

us rivers are the drainage of the rainfall. In a mountainous

region, such as the Alps, or a table-land like Scandinavia,

where a considerable mass of ground lies above the snow-

line, three varieties of glaciers have been observed, (n.)

Glaciers of the first order, where the ice-river comes down
well below the snow and extends into the valley, even it

maybe far below the upper limits of cultivation, or in

northern regions approaches or even reaches the sea. In

the Alps such glaciers may be 20 or RO miles long, by a

mile or more wide, and 600 feet or more deep. (6.) Glaciers

of the second order, which hardly creep beyond the high

recesses wherein they are formed, and do not therefore reach

as far as the nearest valley. Many beautiful examples of

this type may be seen along the steep declivities which

intervene between the snow-covered plateau of Arctic Nor-

way and the sea. (c.) Re-cemented glaciers, consisting

of fragments which fall from an ice-cliff crowning preci-

pices of rock, and are re-frozen at the bottom into a solid

mass, creeping downward as a glacier usually of the second

order. Probably the best illustrations in Europe are fur-

nished by the Nus Fjord, and other parts of the north of

Norway. In some cases a cliff of blue ice appears at the

top of the precipice,—the edge of the great " snee-fond," or

snow-field,—while several hundred feet below, in the corrie

or cwm at the bottom, lies the re-cemented glacier {c/lacier

rtmanie of the Swiss), white at its upper edge, but acquir-

iiig somewhat of the characteristic blue gleam of compact

ice as it moves towards its lower margin.

But it is in high Arctic, and still more in Antarctic,

latitudes that land-ice, formed from the drainage of a great

snow-field, attains its greatest dimensions. The land in

these regions is completely buried under an ice-cap, which

ranges in thickness 'up to a depth (in the South Polar

circle) of 10,000 feet (2 miles) or even more. Greenland

lies under such a pall of snow that all its inequalities, save

the mere steep mountain peaks, are concealed. The snow

creeping down the slopes, and mounting over the minor

hills, passes beneath by pressure into compact ice. From
the main valleys great glaciers like vast tongues of ice,

2000 or 3000 feet thick, and sometimes 50 miles or more

in breadth, push out to sea, where they break off" in huge

fragments, which float away as icebergs.

A glacier, like a river, is always in motion, though so

slowly that it seems to be solid and stationary. The motion

also, like that of a river, and for the- same reason, is unequal

in the different parts, the centre moving faster than the

sides and bottom. This important fact was first ascertained

10- -)r

through accurate measurement by J. D. Forbes, who found
that iu the Mer de Glace of Chamouui, the mean daily rate

of motion in the summer and autumn was from 20 to 27
inches in the centre, and from 13 to 19i- tear the side.

The consequence of this differential motion is seen in the
arrangement of the lines of rubbish thrown down at the
end of a glacier, which often present a horse-shoe shape,
corresponding to that of the end of the ice by which the^
were discharged.

There are some features of geological importance also in
the behaviour of the ice as it descends its valley. Wheu
it has to travel over a very uneven floor, some portions may
get embayed, while overlying parts slide over them. A-,

massive ice-sheet may thus have many local eddies in its;

lower portions, the ice there even travelling for various!

distances, according to the nature of the ground, obliquely,

to the general flow of the main mass. In descending by a

steep slope from an upper to a lower and more level part

of its course, a glacier becomes a mass of fissured ice in

great confusion. It descends by a slowly creeping ice-fall,

where a river would shoot over in a rushing waterfall. A
little below the fall the fractured ice is pressed together

again into a solid mass as before. The body of the glacier

throughout its length is traversed by a set of fissures called

crevasses, which, though at first as close-fitting as cracks in

a sheet of glass, widen by degrees as the glacier moves on,

till they form wide yawning chasms, reaching, it may be,

to the bottom of the ice, and travelling down with the

glacier, but apt to be effaced by the pressing of their walls

together again as the glacier winds down its valley. The
glacier continues to descend until it reaches that point

where the supply of ife is just equalled by the liquefaction.

There it ends, and its place down the rest of the valley is

taken by the tumultuous river of muddy water which

escapes from under the melting extremity of the ice. A
prolonged augmentation of the snow-fall will send the foot

of the glacier further down the valley; a diminution of the

snowfall with a general rise of temperature will cause it to

retreat farther up.

(2.) Work done by Glaciers.—Glaciers have two import-

ant geological tasks to perform,—(1) to carry the debris

of the mountains down to lovrer levels ; and (2) to erode

their beds.

a. Transport.—This takes place chiefly on the surface

of the glacier. Descending its valley, the glacier receives

and bears along on its margin the earth, stones, and rubbish

which, loosened by frost, or washed down by rain and rills,

slip from the cliffs and slopes to the level of the ice. In

this part of its work the glacier resembles a river which

carries down branches and leaves from the woods on its

banks. Most of the detritus rests on the surface of the ice.

It includes huge masses of rock, sometimes as big as a large

cottage, all which, though seemingly at rest, are slowly

travelling down the valley with the ice, and liable at any

moment to slip into the crevasses which may open below

them. When they thus disappear they may descend to the

bottom of the ice, and move with it along the rocky floor,

which is no d^ubt the fate of the smaller stones and sand.

But the large stones seem sometimes at least to be cast up

again by the ice to the surface of the glacier at a lower

part of its course. Whether, therefore, on the ice, m the

ice, or under the ice, a vast quantity of detritus is con-

tinually travelling with the glacier down towards tie

plains. The rubbish lying on the surface is called moraine

stuff. Naturally it accumulates on either side of the

glacier, where it forms the so-called lateral moraines.

When two glaciers unite, their two adjacent lateral moraines

are brought together, and travel thereafter down the centre

of the glacier as a medial mdraine. A glacier, formed by

the union of many tributaries in its upper parts, may have
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many medial lines of moraine, so many indeed as some-

times to be entirely covered with debris to tho complete

concealment of tho ice. At such parts the glacier resembles

a bare field. or earthy plain rather than a solid mass of clear

ice of which only the surface is dirty with rubbish. At
the point where the glacier ends, the pile of loose materials

is tumbled upon the valley in what is called the terminal

moraine.

In such comparatively small and narrow ice-sheets as the

present glaciers of Switzerland, the rock-bottom on which

the ico moves is usually, as far as it can be examined, swept

clean by the trickle or rush of water over it from the melt-

ing ice. But when the ice does not flow in a mere big

drain (which, after all, the largest Alpine valley really is),

but overspreads a wide area of uneven ground, there cannot

fail to be a great accumulation of rubbish here and there

underneath it. When the broad central plain of Switzer-

land between the Alps and the Jura was filled with ice, the

latter certainly pushed a vast deal of mud, sand, and
stones over the floor of the valley. This material is

known to Swiss geologists as the moraine pro/onde or

Grinidmordne.^

When from any cause a glacier diminishes in size, it may
drop its blocks upon tho sides of its valley, and leave them
there sometimes in the most threatening positions. Such
stranded stones are known as perched Hocks. They
abound in the Swiss valleys, extending even across the

great plain of Switzerland, and appearing in numbers
high upon the flanks of the Jura. Since the latter moun-
tains consist chiefly of limestone, and the blocks are of

various crystalline rocks belonging to the higher parts of

the Alps, the proof of transport is irrefragable. The agent

of removal is now recognized to have been an enormous ex-

tension of the glacier systsm of the Alps, whereby the whole
country was buried under snow and ice. Similar evidence

abounds in the valleys among the mountainous parts of

Britain, as well as in other parts of Europe and America,
no longer the abode of glaciers.

b. Erosion.—The manner in which glacier ice erodes its

channel diOFers in many respects from that in use by any
other geological agent, and forms therefore one of the dis-

tinguishing features of ice-action. This erosion is effected

not by the mere contact and pressure of the ice upon the
rocks, though undoubtedly fragments of rock must now
and then be detached from this cause. It is by means
of the fine sand, stones, and blocks of rock, which fall

between the ice and the rocks on which it moves, that the
grinding work of the glacier is done. These materials, held
by the ice as it creeps along, are pressed against the rocky
sides and bottom of the valley so firmly and persistently as

to descend into each little hollow and mount over each
ridge, yet all the while moving along steadily in one domi-
nant direction with the general movement of the glaciers.

As a result, the most compact resisting rocks are ground
down, smoothed, polished, and striated. The strice vary
from such fine lines as may be made by the smallest grains
of quartz up to deep ruts and grooves. They sometimes
cross each other, one set partially efTacing an'older one, and
thus pointing to shiftings in the movement of the ice. On
the retirement of the glacier, hummocky bosses of rock
having smooth undulating forms like dolphins' backs are
conspicuou.s. These have received the name of rochis
moutonnees. Tho stones by which this scratching and
[Kilishing are effected suffer in exactly the same way.
They are ground down and striated, and since they must
move in the line of least resistance, or " end on," their

' Tho present writer examined in 1869 a characteristic section of It
near Solotham, full of scratched stones, and IvinR on the striated
ravcmcnt of rock to be immediately described as further characteristic
of ice-action.
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strira run in a general sense lengthwise. It will be seen,

when we come to notice the traces of former glaciers,

how important is the evidence gi\«n by these striated

stones.

As rocks present great diversities of structure and hard-

ness, and consequently vary much in the resistance they offer

to denudation, they are necessarily worn down unequally.

The softer, more easily eroded portions are scooped out by

the grinding action of the ice, and basin-shaped or various

irregular cavities are dug out below the level of the general

surface. Similar effects may be produced by an augmented

excavating power of a glacier, as where the ice is strangled

in some narrow part of a valley, or where, from change in

declivity, it is allowed to accumulate in greater mass as it

moves more slowly onward. Such hollows, on the retirement

of the ice, become receptacles for water, and form pools, tarns,

or lakes, unless indeed they chance to have been already

filled up with glacial rubbish. It is now some years since

Professor A. C. Eamsay drew attention to this peculiar

power of land-ice, and affirmed that the abundance of ex-

cavated rock-basins in northern Europe and America was
due to the fact that these regions had been extensively

eroded by sheets of land-ice. This glaciation was due not

to independent glaciers but to the pressure and grinding

power of vast masses of contiuental ice. In short the more
northern parts of Europe and North America must have
been in a condition like that of North Greenland at the

present day. It is therefore among the ice-fields of Green-
land rather than among the valley glaciers of isolated

mountain-groups that we ought to look for analogies to the
operations which produced the widespread general glacia-

tion of the period of the rock-basins. A single valley-

glacier retires towards its parent snow-field as the climate
ameliorates, leaving its roches moutonnees, moraine-mounds,
and rock-basins, yet at times discharging its water-drainage
in such a way perhaps as to sweep down the moraine-mounds,
fill up the basins, bury the ice-worn hummocks of rock, ahd
strew the valley with gravel, earth, saud, and big blocks of
rock. Hence the actual floor of the glacier is apt to be
very much obscured. But in the case of a vast sheet of
land-ice covering continuously a wide region, there can be
but little superficial debris. When such a mass of ice retires

it must leave behind it an ice-worn surface of country more
or less strewn with the subsoil which accumulated under
the ice and was pushed along by it. This infra-glacial
detritus forms the Grundvioriine (moraine pro/onde) or
bottom moraine. We know as yet very little regarding its

formation in Grftenland. Most of our knowledge regarding
it is derived from a study of the till or boulder-clay of
Britain, which is believed to represent tho bottom moraine
of an ancient ice-sheet. In countries where true boulder-
clay occurs, numerous rock-basins are commonly to be met
with among the uncovered portions of the rocks.

_
The abundant fine sediment which gives the character-

istic milky turbidity to all streams that escape from the
melting ends of glaciers is an index of the amount of
erosion unceasingly effected by the ice. From the end of
the Aar glacier, for example, though by no means one of
the largest in Switzerland, it has been estimated that there
escape every day in the month of August 2 million cubic
metres (440 million gallons) of water, containing 284,374
kilogrammes ^280 tons) of sand;

B. Oceanic Waters.

The area, depth, temperature, density, and composition
of the sea have been already treated of in part ii Viewed
as a dynamical agent in geology, the ocean may be studied
under two aspects—(1) its movements, and (2) its geological
work. \ / o o
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I. Movements c the Ocean.

These may be grouped as—(1) tides, (2) currents, and

(3) waves.

1. Tides.—These are oscillations of the mass of the

ocsanic waters caused by the attraction of the sun and moon.

We have at present to deal with them merely in so far as

their geological bearings are concerned. In a wide deep

ocean the tidal elevation probably produces no perceptible

geological change. It passes at a great speed ; in the

Atlantic its rate is 500 geographical miles an hour. But as

this is merely the passing of an oscillation whereby the

particles of water are gently raised up and let down again,

there can hardly be any appreciable effect upon the deep

ocean bottom. When, however, the tidal wave enters a
narrow and shallow sea, it has to accommodate itself to a

smaller channel, and encounters, more and more the friction

of the bottom. Hence, while its rate of motion is dimin-

ished, its height and force are increased. It is in shallow

water and along the shores of the land that the tides acquire

their main geological importance. They there show them-

selves in an alternate advance upon and retreat from the

coast. Their upper limit has received the name of kigh-

leater mark, their lower that of low water mark, the space

between being termed the beach. If the coast is precipitous,

ft beach can only occur in the shelving bays and creeks,

since elsewhere the tides will rise and fall
,, gainst a face of

rock, as they do on the piers and bulwark;, of a port. On
such rocky coasts the line of high water is sometimes ad-

mirably defined by the grey crust of barnacles adhering to

the rocks. Where the beach ia flat, and thj rise and fall

of the tide great, an area of several hundrea square miles

of sand or mud may be laid bare in one bay ai low-water.

The height of the tide varies from zero up to 60 or 70 feet.

It is greatest where, from the form of the land, the tidal wave
is cooped up within a narrow inlet or estuary. Under such

circumstances the advancing tide sometimes gathers itself

into one or more large waves, and rushes furiously up be-

tween the converging shores. This is the origin of the " bore
"

of the Severn, which rises to a height of 9 feet, while the rise

and fall of the tide there amounts to 40 feet. In like manner
the tides which enter the Bay of Fundy, between Nova
Scotia and New Brunswick, get more and more cooped up
as they ascend that strait, till they reach a height of 70 feet.

While the tidal swelling is increased in height by the

shallowness and convergence of the shores, it gains at the

same time force and rapidity. No longer a mere oscillation

or pulsatioE of the great ocean, the tide acquires a true

movement of translation, and gives rise to currents which

rush past headlands and through narrows in powerful

currents and eddies. The rocky and intricate navigation

of the west of Scotland and Scandinavia furnishes many
admirable illustrations of the rapidity of these tidal currents.

The famous whirpool of Corryvreckan, the lurkiDg euJies

in the Kyles of Skye, the breakers at the Bore of Duncans-

bay, and the tumultuous tideway, grimly named by tlie

northern fishermen the Jlerry Men of Mey, in the Pentland

Firth, bear witness to the strength of these sea rivers. At
the last-mentioned strait the current at its strongest runs

at the rate of 10 miles an hour, which is fully three times

Ihe speed of most of our larger rivers.

2. Currents.—Recent researches in ocean temperature

liaye disclosed the remarkable fact that beneath the surface

layer of water affected by the temperature of the latitude

there lies a vast mass of cold water, the bottom tempera-

ture of every ocean in free communication with the poles

being little abo'( e and sometimes actually below the freezing

point of fresh water. In the North Atlantic a temperature

..! 40° Faht. is reached at an average depth of about 800
fathoms, 9II beneath that depth being progressively colder.

In the equatorial parts of the same ocean tlie same tempera-
ture comes to within 300 fathoms of the surface. In the
South Atlantic, off Cape of Good Hope, the mass of cold
water (below 40°) comes likewise to about 300 fathoms from
the surface This distribution of temperature proves that
there must be a transference of cold polar water towards the
equator, for in the first place the temperature of the great
mass of the ocean is much lower than that which is normal
to each latitude, and in the second place it is lower than
that of the superficial parts of the earth's crust underneath.
On the other hand, the movement of water from the poles
to the equator requires a return movement of compensation
from the equator to the poles, and this must take place in

the superficial strata of the ocean. Apart therefore from
those rapid river-like streams which traverse the ocean, and
to which the name of currents is given, there mus* ^ a

general drift of warm surface water towards the poles.

This is doubtless most markedly the case in the North
Atlantic, where besides the current of the Gulf-stream there

is a prevalent set of the surface waters towards the north-

east. As the distribution of life over the globe is everywhere
so dependent upon temperature, it becomes of the highest
interest to know that a truly arctic submarine climate exists

everywhere in the deeper parts of the sea. With such
uniformity of temperature we may anticipate that the

abyssal fauna will be found to possess a corresponding

sameness of character, and that arctic types may be met
yvith even on the ocean-bed at the equator.

But besides this general drift or set, a leading part in

oceanic circulation is taken by the more defined streams

termed currents. The tidal wave only becomes one of

translation as it passes into shallow water, and is thus of

but local consequence. But a vast body of water, known
as the Equatorial Current, moves in a general westerly

direction round the globe. Owing to the way in which the

continents cross its path, this current is subject to consider-

able detiexions. Thus that portion which crosses the

Atlantic from the African side strikes against the mass of

South America and divides, one portion tttrning towards

the south and skirting the shores of Brazil, the other bend-

ing north-westward into the Gulf of Mexico, and issuing

thence as the well-known Gulf-stream. This equatorial

water is comparatively warm and light. At the same time

the heavier and colder polar water moves towards the

equator, sometimes in surface currents like those which

skirt the eastern and western shores-of Greenland, but more
generally as a cold under-current which creeps over the

floor of the ocean even as far as the equator*

Much discussion has arisen in recent years as to the cause

of oceanic circulation. Two rival theories have been given.

According to one of these the circulation entirely arises

froihthat of the air. The trade-winds blowing from either

side of the equator drive the water before them until the

north-east and south-east currents unite in equatorial lati-

tudes into one broad westerly-flowing current. Owing to

the form of the land portions of this main current are

deflected into temperate latitudes, and, as a- consequence,

portions of the polar water require to move towards tho

equator to restore the equilibrium. According to the otlsr

view the currents arise from differences of temperature (and

according to some, of salinity also); the warm and lighi

equatorial water is believed to stand at a higher level than

the colder and heavier polar water ; the former, therefore,

flows down as it were polewards, while the latter moves as

a bottom inflow towards the equator; the cold bottom

water under the tropics is constantly ascending to the sur-

face, whence, after being heated, it drifts away towards the

pole, and on being cooled down there, descends and begins

another journey to the equator. There can be no doubt

that the' winds are directly the cause of such currents as
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the Gulf-strcam, and therefore, indirectly, of return cold

currents from the polar regions. It seems hardly less

certain that, to some extent at least, differences of tempera-

ture, and therefore of density, must occasion movementa in

tlie mass of the oceanic waters. The discussion of this

subject-, however, belongs to another part of this work.'

The main facts for the geological reader to grasp are—that

a system of circulation exists in the ocean ; that warm

currents move round the equatorial regions, and are turned

now to the one side now to the other by the form of the

continents along and round which they sweep ; that cold

currents set in from poles- to equator; and that, apart from

actual currents, there appears to be an extremely slow

"creep" of the polar water und^r the warmer upper layers

towards the equator.

3. Wdves and Grotmd-Swell.—A gentle breeze curls into

ripples the surface of water over which it blows. A strong

gale or furious storm raises the surface into waves. The

agitation of the water in a storm is prolonged to a great

distance beyond the area of the original disturbance, and

then takes the form of the long heaving undulations termed

ground-swell. Waves which break upon the land are

called breakers, and the same name is applied to the

ground-swell as it bursts into foam and spray upon the

rocks. The concussion of earthquakes sometimes gives rise

to very disastrous earthquake-waves, as already explained.

The height and force of waves depend upon the breadth

and depth of sea over which the wind has driven them, and

the form and direction of the coast-line. The longer the

" fetch," and the deeper the water, the higher the waves.

A coast directly facing the prevalent wind will have larger

waTes than a neighbouring shore which presents itself

nt an angle to this wind or bends round so as to form a

lee-shore. The highest waves in the narrow British seas

probably never exceed 15 or 20 feet, and usually fall short

of that amount. The greatest height observed by Dr
Scoresby among the Atlantic waves was 43 feet.^

Ground-swell propagated across a broad and deep ocean

produces by far the most imposing breakers. So long as

the water remains deep and no wind blows, the only trace

of the passing ground-swell on the open sea is the huge
broad heaving of the surface. But when the water shallows,

the superficial part of the swell travelling faster than the

bottom begins to curl and crest as a huge billow or wall of

water, which finally bursts with enormous force against the

Bhore. Such billows, even when no wind is blowing, often

cover the cliffs of the north of Scotland with sheets of

water and foam up to heights of 100 or even nearly 200
feet. At Dunnet Head during north-westerly gales the
windows of the lighthouse, at a height of upwards of 300
feet above high-water mark, arc said to be sometimes
broken by stones swept up the cliffs by the sheets of sea
water which then deluge the building.

A single roller of the ground-swell 20 feet high falls,

according to Mr Scott Russell, with a pressure of about a
ton on every square foot. Mr Thomas Stevenson conducted
some years ago a series of experiments on the force of the
breakers on the Atlantic and North Sea coasts of Britain.
The average force in summer was found in the Atlantic to
bo Gil a per square foot, while in winter it was 20S6 lb,

c: more than three times as great. But on several occa-
sions, both in the Atlantic and North Sea, the winter
breakers were found to exert a pressure of three tons per

' The reader may consult sFaury's Physical Geography of the Sea,
imt more particularly Dr Carpenter's papers in the Proceedings of Ike
J^-'yfSoeuly for 1809-73, and Journal of R. QeograpUcal Society
lor ia/i-7(,on the eido of temperature ; and Hcrschel's Physical
<''Vraphy and Dr Croll's Climate and Tiinc, on the side of the winds.

II, .nfrl' 1
1'""'..-^^;' ^®^<'' P- 26- The reader will find a table of

uob.ervodl.eighU of waves round Great Britain in MrT. Stevenson's
Itiillio on Harbours, p. 20.
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square foot, and at Dunbar as much as three tons and a

half.s Besides the waves produced bj o. Ju.ary wind action,

others of an extraordinary size and destructive power are

occasionally caused by a violent cyclone-storm. The mere

diminution of atmospheric pressure in a cyclone must tend

to raise the level of the ocean within the cyclone limits.

But the further furious spiral in-rushing of the air towards

the centre of the low pressure area drives the sea onward,

and gives rise to a wave or succession of waves having great

destructive power. Thus, on 5th October 1864, duringa

great cyclone which passed over Calcutta, the sea rosein

some places 24 feet, and swept everything before it with

irresistible force, drowning upwards of 48,000 people.

4. Ice on the Sea.—In this place may be most con-

veniently noticed the origin and movements of the ice which

in circumpolar latitudes covers the sea. This ice is derived

from two sources—(1) the "freezing of the sea itself, and

(2) the seaward prolongation of land-ice.

1. Three chief types of sea-ice have been observed, (a.)

In the Arctic sounds and bays the littoral waters freeze along

the shores and form a cake of ice which, upborne by the

tide and adhering to the land, is thickened by successive

additions below, as well as by snow above, until it forms a

shelf of ice 120 to 130 feet broad and 20 or 30 feet high.

This shelf, known as the ice-foot, serves as a platform on

which the abundant debris loosened by the severe frosts of

an arctic winter gathers at the foot of the cliffs. It is more

or less completely broken up in summer, but forms again

with the early frosts of the ensuing autumn, (b.) The sur-

face of the open sea likewise freezes over into a continuous

solid sheet which in summer breaks up into separate masses

sometimes of large extent. This is what navigators term

fioe-ice, and the separate floating cakes are known as floes.

Ships fixed among these floes have been drifted with the ice

for hundreds of miles until at last liberated by its disrup-

tion, (c.) In the Baltic Sea, off the coast of Labrador and

elsewhere, ice has been observed to form on the sea-bottom.

It is known as ground-ice or anchor ice. In the Labrador

fishing-grounds it forms even at considerable depths.

Seals caught in the lines at those depths are brought up
sometimes solidly frozen.

2. In the Arctic regions the vast glaciers which drain the

snow-fields and descend to the sea extend for some distance

from the land until large fragments break off and float away
seawards. These detached masses are icebergs. Their

shape and size greatly vary, but lofty peaked forms are

common, and they sometimes rise from 200 to 300 feet

above the level of the sea. As only about a ninth part of

the ice appears above water, these larger bergs must some-

times be from 2000 to 3000 feet thick from base to top.

They consequently require water of some depth to float

them, but they are often seen aground. In the Antarctic

regions, where one vast sheet of ice envelops the land

and extends into the sea as a high rampart of ice, the

detached icebergs often reach a great size, and are charac-

terized by the frequency of a flat tabular form.

II. Geological vVoek of the Sea.

I. Influence on Climate.—Were there no agencies in

nature for distributing temperature, there would be a regu-
lar and uniform diminution in the mean annual tempera-
ture from equator to poles, and the isothermal lines, or lines

of equal heat, would coincide with lines of latitude. But
no such general correspondence actually exists. If we look
at a chart of the globe with the isothermal lines drawn
across it, we shall find that their divergences from the
parallels are striking, and most so where they approach and
cross the ocean. Currents from warm regions raise the

Trans. Roy, Soc. Edin., xvi. 25 ; tre.itise on Ilarhonrs, \i. 42.
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temperature of the tracts into wtich they flow ; those from

cold regions lower it. The ocean, in short, is the great

distributor of temperature over the globe. As an illustra-

tion the two opposite sides of the Atlantic may be taken.

The. cold arctic current flowing southward along the

north-east coast of America reduces the mean annual tem-

perature of that region. On the other hand, the Gulf-stream

brings to the shores of the north-west of Europe a tempera-

ture much above what they would otherwise enjoy. Dublin

and the south-eastern headlands of Labrador, lie in the same
parallel of latitude, yet differ as much as 18° in their mean
annual temperature, that of Dublin being 50°, and that of

Labrador 32° Fahr. Dr CroU has calculated that the Gulf-

stream conveys nearly half as much heat from the tropics

as is received from the sun by the entire Arctic regions.

^

IL Erosion.—The chemical action of the sea upon the

rocks of its bed and shores has not yet been properly

studied.^ It is evident, however, that changes analogous

to those eflfecteJ by fresh water on the land must be in pro-

gress. Oxidation, and the formation of carbonates, no doubt
continually take place. We may judge indeed of the nature

and rapidity of some of these changes by watching the

decay of stones and material employed in the construction

of piers. At the Bell Kock lighthouse, twenty-five different

kinds and combinations of iron were exposed to the action

of the sea, and all yielded to corrosion. Mr JIallet—as the

result of experiments with specimens sunk in the sea—con-

cluded that from ^^gths to -f'otlis of an inch in depth in iron

castings 1 inch thick, and about -nyt'is of an inch of

wrought iron, will be destroyed in a century in clear salt

water. Mr Stevenson, in referring to these experiments,

remarks that he has in his possession specimens of iron

which show even a more rapid, rate of decay. In castings

used at the Bell Kock the loss has been at the rate of an
inchin a century. "One of the bars which was free from
air holes had its specific gravity reduced to 5'63, and its

transverse strength from 7409 to 4797 B), and yet presented

no external appearance of decay. Another apparently

sound specimen was reduced in strength from 406S lb to

2352 B), having lost nearly half its strength in fifty years."^

Similar results were recently ob-

served by Mr Grothe, resident en-

gineer at the railway bridge across

the Firth of Tay. A cast-iron cylin-

der which had been below water for -r^^^

only sixteen months was found to

be so corroded that a penknife could

be stuck through it in many places.

An examination of the shore will

sometimes reveal a good deal of quiet

chemical change on the outer crust

of rocks exposed to the waves. Such
rocks as basalt have their felspar fiss. 7 ana 8,_Scctions of

decomposed, and show the presence

of carbonates by effervescing briskly with acid. One of

their minerals, augite, is occasionally replaced by pseudo-

morphs of carbonate of iron.

It is mainly by its mechanical action that the sea accom-

plishes its erosive work. This can only take place where
the water is in motion, and, other things being equal, is

greatest where the motion is strongest Hence we cannot

suppose tliat erosion to any appreciable extent can be
effected in the abysses of the sea, where the only motion
possible is that slow ereeping of the polar water along the

bottom already referred to. But where the currents

are powerful enough to move grains of sand and gravel,

very slow erosion may take place even at considerablR

depths. It is in the upper portions of the sea, however,

where, owing to currents, tides, and waves, the water'

suffers most disturbance, that the main mechanical erosion

goes on. The depth to which the influence of waves and
ground-swell may extend seems to vary greatly according

to tho situation. The astronomer-royal states that ground-

swell may break in 100 fathoms water.* It is common to

find boulders and shingle disturbed at a depth of 10

fathoms, and even driven from that depth to the shore, and
waves may be noticed to become muddj' from the working

up of the silt at tho bottom when they have reached water of

7 or 8 fathoms in depth.* Gentle movement of the bottom

water is said to be sometimes indicated by ripple-marks on

the fine sand of the sea-flqor at a depth of GOO feet. A
good test for the absence of serious abrasion is furnished

by the presence of fine mud on tho bottom. Wherever
that is found, wo may be tolerably sure that the bottom at

that place lies beyond the reach of ordinary breaker action.^

From the upper limit at which the accumulation of mud is

possible to high-water mark, and in exposed places up to

100 feet or more above high-water mark, lies the zone

within which the sea does its work of abrasion. To this

zone, even where the breakers are heaviest, a greater

extreme vertical range can hardly be assigned than 300 feet,

and in most cases it probably falls far short of that extent.

The mechanical work of erosion by the sea is done in

four ways :—(1) the enormous force of the breakers suffices

to tear off fragments of the solid rocks
; (2) the alternate

compression and expansion of the air in the crevices of rocks

exposed to heavy breakers dislocates rocks even above tho

limits of wave-action
; (3) the hydraulic pressure of thosd

portions of largo waves which enter fissures and cavities

forces asunder masses of rock
; (4) the waves make use

of the loose fragments within their reach in battering down
the clifl's exposed to their fury.

(1.) Abundant examples of tne dislodgement of huge

blocks of rock from their parent masses are furnished by

the precipitous shor, of Caithness, and of the Orkney and
Shetland Islands. It sometimes happens that demonatra-

^ See papers by Dr Croll on " Gulf-stream and Ocean-currents,"

Seal. Mag. and Phil. M<;tg. for 1809, 1870-74, and Climate and Tiv
' See Bischof's Chemical Geology, vol. i. chap. vii.

' T. Stevenson on Htirboars, p. 47.

the BonnJ Skerry of Whalscy, Shctl.mil (from Stevenson's Barhours. p. 32)

;

a, .&, c, and d, positions oi lilocbs moved by tlic sta.

tion of the height to which the effective force of breakers

may reach is furnished at lighthouses built on exposed

parts of the coast. Thus, at Unst, a door was broken open

at a height of 195 feet above the sea, and at the BisLop

Bock lighthouse a bell was wrenched oft' at a level of 100

feet above high-water mark.'^ Some of the most remark-

able instances of the power of breakers have been observed

by Mr Thomas Stevenson among the islands of the Shetland

group. On the Bound Skerry he found that blocks of rock

up to 91 tons in weight had been washed together at a

height of nearly 60 feet above the sea, that blocks weighing

from 6 to 13| tons had been actually quarried out of their

original bed, at a height of from 70 to 75 feef, and tbat a

* Enci/clopadia Melropolitana, .art. "W.avc;."
° T. Stevenson on y/orioHM,

i>.
10. ' liiid. 'Lmiluf^O^^
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block of nearly 8 tons had been driven before tlie waves at

the level of 20 feet above the sea, over very rough ground,

to a dLstancb of 73 feet (figs. 7 and 8). He likewise

records the moving of a 50-ton block by the waves at

Barrahsad, in the Hebrides.* At Plymouth also, blocks of

several tons in weight have been known to be washed about

the breakwater like pebbles.*

(2.) But, besides their mechanical force, waves acquire a

singular and most effective aid from the air. It is a fact

familiar to engineers that, even from a vertical and appar-

ently perfectly solid wall of well-built masonry exposed to

heavy seas, stones will sometimes be started out of their

places, and that when this happens a rapid enlargement of

the cavity may be effected, as if the walls were breached

by A severe bombardment. At the Eddystone lighthouse,

during a storm in 1840, a door which had been securely

fastened against the force of the surf from without, was
actually driven outward by a pressure acting from within

the tower, in spite of the strong bolts and hinges, which
were brokea We may infer that, by the sudden sinking

of a mass of water hurled against the building, a partial

vacuum was formed, and that the air inside forced out the

door in its efforts to restore the equilibrium.^ This explana-

tion may partly account for the way in which the stones

rs' started from their places in a solidly built sea-wall.

But besides this cause we must also consider a perhaps stUl

more effective one in the condensation of the air driven

before the wave between the joints and crevices of the

stones, and its subsequent instantaneous expansion when the

wave drops. During gales when large waves are driven to

shore, many tons of water are poured suddenly into each

cleft and cavern within reach. These volumes of water, as

they rush in, compress the air into every joint and pore of

the rock at the further end, and then quickly retiring, exert

'

such a suction as from time to time to bring down part of the

walls or roof. The sea may thus gradually form an inland

passage for itself to the surface above, in a "blow-hole" or
" puffing-hole," through which spouts of foam and spray are

in storms shot high into the air. On the more exposed

portions of the west coast of Ireland numerous examples of

such blow-holes occur. In Scotland, likewise, they may
often be observed, as in the BuUers (boilers) of Buchan on
the coast of Aberdeenshire, and the Geary Pot near

Arbroath. Magnificent instances occur among the Orkney
and Shetland Islands, some of the more shattered rocks of

these northern coasts being, as it were, honeycombed by sea-

tunnels, many of which open up into the middle of fields

or moors.

(3.) The sea-water which, as part of an inrushing wave,

fills the gullies and chinks of the shore-rocks exerts the

same pressure upon the walls between which it is confined

as the rest of the wave is doing upon the face of the cliff.

Each cleft so circumstanced becomes a kind of hydraulic

press, the potency of which is to be measured by the force

with which the waves fall upon the rocks outside—a force

which often atiounts to thre« tons on the square ioot.

There can be little doubt that by this means considerable

pieces of a cliff are from time to time dislodged.

' Stevenson, vp. cit., pp. 21-37.
* Tlie reader will bear in mind tlat tlie specific -giavity of todies

is greatly reduced when in water, and ttill more In eea-water. The
following examples will illastrato this fact (BtiTtnaaa «a Harbmirs,
p. 107):—
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really greater than that from the action of the breakers.

What the sea chiefly does is to break down and wash away
the rubbish that falls from the cliffs, and thus to leave an

ever fresh surface for renewed denudation.

(5.) Among the erosive operations of the sea must be in-

cluded what is performed by floating ice. Along the margin

of arctic lands a good deal of work is done by the broken

op floe-ice and ice-foot. These cakes of ice, driven ashore

by storms, tear up the soft shallow-water or littoral deposits,

rub and scratch the rocks, and push gravel and blocks of

rock before them as they strand on the beach. Icebergs

also, when they get aground in deep water, must greatly

disturb the sediment accumulating there, and must grind

down any submarine rock on which they grate as thty are

driven along.

The general result of the erosive action of the sea

on the -Jand is the [iroduction of a submarine plain. As
the sea advances by cutting slice after slice away from the

coast, successive lines of beach pass under low-waier mark.

The whole of the littoral belt, as far down as wave action

has influence, is continually being ground down by the

moving detritus. If no change of level between sea and
land should take place, the sea might conceivably eat

its way slowly far into the land, and produce a gently slop-

ing yet almost horizontal selvage of plain covered perman-

ently by the waves. In such a submarine plain the influ-

ence of geological structure, and notaHly of the relative

powers of resistance of difi"erent rocks, would make itself

conspicuous. The present pron^ontorles caused by the

superior hardness of their component rocks would no doubt

be represented by ridges on tiie subaqueous plateau, while

the existiag bays and creeks worn out of softer rocks would
be marked by lines of valleys or hollows.

III. Transport.—The sea by means of its surface-drifts

and currents carries sedimentary material to great distances

and strews them over its floor. Near land, where the

movements of the water are active, much coarse detritus

is transported along shore or swept farther out to sea. A
prevalent wind, by creating a current in a given direction

along a coast-line, will cause the shingle to travel coast-

wise, the stones getting more and more rounded and reduced
in size as they recede from their sources. The Chesil

Bank, which runs as a natural breakwater IG miles long

connecting the Isle of Portland with the mainland of

Dorsetshire, consists of rounded shingle which is constantly

being driven westwards.' On the Moray Firth the reefs of

quaftz-rock about CuUen furnish abundance of shingle,

which moves westwards along the coast for more than
15 miles. The coarser sediment probably seldom goes
much beyond the littoral zone. Fine gravel, however, is

pushed along the bottom by currents oven at 600 fathoms
;

for at that depth in the North Atlantic between the

Faroe Islands and Scotland smsll pebbles of volcanic and
other rocks are dredged up which have probably been
carried by an arctic under-current from the north. At
greater depths the force of currents at the bottom must be
too feeble to push along any detritus. But much fine

sediment is carried in suspension by the sea for long dis-

tances from land. Some rivers, as the Amazon, pour so

much silt into the sea as to discolour its water for several

hundred miles away from land. After wet weather the
coast-waters round the shores of the British Islands are some-
times made turbid from the quantity of mud brought down
from the land. Dr Carpenter found the bottom waters of
the Mediterranean to be everywhere permeated by an ex-

tremely fine mud, derived no doubt from the rivers and
shores of that sea, borne away out far from land, and
settling slowly down upon the bottom. He remarks that
the characteristic blueness of the Mediterranean may be
explained, like that of the Lake of Geneva (as shown by Dr

Tyndall), by the difl'usion of those exceedingly minute
sedimentary particles through the water.

But the most startling evidence of the wide extent to

which transport takes place in the ocean is that supplied

by the observations made during the voyage of the
" Challenger." ^From the abysses of the Pacific Ocean, at

the furthest distances from land, the dredge brought up
bushels of rounded pieces of pumice of all sizes up to

blocks a foot in diameter. These fragments were all evi;

dently water-worn, and almost certainly were derived from
the land. Some small pieces indeed were taken on the
surface in the tow-net. Round volcanic islands, and ofl

the coasts of volcanic tracts of the mainland, the sea is

sometimes covered with floating pieces of water-worn pumice
swept out by flooded rivers. These fragments drift away
for hundreds or even thousands of miles until, becoming
water-logged, they sink to the bottom. Their universal

distribution was one of the most noticeable features in the
dredgings of the " Challenger," The clay which is found
on the bottom of the ocean at the greatest distances from
any shore may be partly due to its transport in that condi-

tion from land, but more probably to the decomposition ef

the drifted pumice.^

Another not unimportant process of marine transport is

that performed by floating ice. Among the arctic glaciers

moiaine stuff is of rare occurrence ; but occasional blocks

of rock and heaps of earth and stones fall from the cliffs

which rise above the general waste of snow. Hence on the

icebergs that float off from these glaciers, rock debris some-
times may be observed. It is transported southward for

hundreds of miles until, by the shifting or melting of the

bergs, it is dropped into deep water. The floor of certain

portions of the North Atlantic in the pathway of the bergs
must be plentifully strewn with this kind of detritus. By
means of the ice-foot also, an enormous quantity of earth

and stones is every year borne away from the shore as the

ice breaks up, and strewn over the floor of the sounds, bays,

and channels.

IV. Reproduction.—The sea being the receptacle for

the material worn away from the land must receive and store

up iu its depths all that vast amount of detritus by the re-

moval of which the level and contours of the land are in

the course of time so greatly changed. The deposits which
take place within the area covered by the sea may be
divided into two groups—the inorganic and organic. It is

the former with which we have at present to deal ; the

latter will be discussed with the other geological functions

of plants and animals. The inorganic deposits of the sea-

floor are partly {a) land-derived or terrigenous, partly (b)

abyssal.

(a.) Land-derived or Terrigenous.—These may be con-

veniently grouped according to their relative places on the

sea-bed.

(1.) Shore Deposits.—The most conspicuous and familiar

are the layers of gravel and sand which accumulate between
tide-marks. As a rule, the coarse materials are thrown up
about the upper limit of the beach. They seem to remain
stationary there ; but if watched and examined- from time
to time, they will be found to be continually shifted by high

tides and storms, so that the bank or bar of shingle retains

its place though its component pebbles are being constantly

moved. Below ihe limit of coarse shingle upon the beach
lies the zone of fine gravel, and then that of sand. These
zones are far from being constant

;
yet when they all occur

on the same beach, they tend to range themselves according

to their relative coarseness, the rougher detritus lying at

the upper, and the finer towards the lower edge of the

shore. The nature of the littoral accumulations on any

Hurray, Proc. Roy. Soc. Edin., 1876-7, . 2i7.
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giveu part of a coast-line must depend either upon the

character of the shore-rocks which at that locality are

broken up by the waves, or upon the set of the shore-cur

rents and the kind of detritus they bear with them. Coasts

exposed to heavy surf, especially where of a rocky charac-

ter, are apt to present beaches of coarse shingle between

their projecting promontories. Sheltered bays, on the other

hand, where wave action is comparatively feeble, afford a

gathering ground for fine sediment such as sand and mud.
Estuaries and inlets into which rivers enter frequently show
wide muddy flats at low water. The mud brought down
by the fresh water is allowed to sink to the bottom when
the motion of the current is checked as it enters the sea.

(2.) Infra-Littoral and Deeper-Water Deposits.—These

extend from below low-water mark to a depth of sometimes

ai much as 2000 fathoms, and reach ' a distance from land

varying up to 200 miles or even more. Near land, and in

comparatively shallow water, they consist of banks or sheets

of sand more rarely mixed with gravel The bottom of the

North Sea, for example, which between Britain and the

continent of Europe lies at a depth never reaching 100
fathoms, is irregularly marked by long ridges of sand en-

closing here and there hollows v.-here mud has been

deposited. In the English Channel large banks of gravel

extend through the Straits of Dover as far as the entrance

to tlie North Sea, These features seem, to indicate the

line of the chief mud-bearing streams from the land, and

the general disposition of currents and oddies in the sea

which covers that region, the gravel ridges marking the

tracks of the more rapidly moving currents, while the

muddy hollows point to the eddies where the fine sediment

is permitted to settle on the bottom. It is possible, how-
ever, that the inequalities on the floor of the North Sea, and

their peculiarities of sediment, may not be due wholly to

modern accumulations, but partly to the contour of the

ground before it was submerged and the land connexion

between Britain and Europe was destroyed

During the course of the voyage of the "Challenger,"

the approach to land could always be foretold from the

character of the bottom, even at distances of 150 ^nd 200
miles from land. The deposits were found to consist of

blue and green muds derived from the degradation of older

crystalline rocks. At depths of 100 to 700 fathoms they

are often coloured green by glauconite. At greater depths

they consist of blue or dark slate-coloured mud with a thin

npper layer of red or brown. Throughout these land-derived

sediments particles of mica, quartz, and other minerals are

distributed, the materials becoming coarser towards land.

Pieces of wood, portions of fruits, and leaves of trees occur

in them, and further indicate the reality of the transport of

material from the land. Shells of pteropods, larval gastero-

pods, and lamcUibranchs are tolerably abundant in these

muds, with many infra-littoral species of Foraminifera, and
di-itoms. Below 1500 or 1700 fathoms pteropod shells

seldom appear, while at 3000 fathoms hardly a foraminifer

or any calcareous organism remains (Murray, Proc. Roy. Soc.

EJ.in., 187j6, p. 519). Bound volcanic islands the bottom
is found to be covered with grey mud and sand derived from
the degra'iation of volcanic rocks. These deposits can bo
traced to great distances, as at Hawaii for 200 miles or

more. Pieces of pumice, scoriae, <tc., occur in them,
mingled with marine organi3m3, and more particularly with
abundant grains, incrustations, and nodules of an earthy

peroxide of manganese. Near coral-reefs the sea^floor is

coated with a white calcareous mud derived from the

abrasion of the corah The east coast of South America
suppUao • peculiar red mud which is spread over the

Atlantic slope down to depths of more than 2000 fathoms.

(6.) Abytsnl.—Passing over at present the organic de-

liusitii which form so characteristic a feature on tlie floor

of the deeper and more open parts of the ocean, we coma

to certain red and grey clays found at depths of more than

2000 fathoms down to the bottoms of the deepest abysses.

These consist of exceedingly fine clay, coloured sometimes

red by iron-oxide, sometimes of a chocolate tint from

manganese oxide, with grains of quartz, mica, pundce,

scoriffi, peroxide of manganese, and other mineral substances,

together with Foraminifera, and in some regions a large

proportion of siliceous liadiolaria, Jlr Murray has shown

the high probability that these clays result from the decom-

position of pumice and fine volcanic dust transported from

volcanic islands into mid-ocean. The extreme slowness of

their deposit is strikingly brought out in the tracts farthest

removed from land. From these localities great numbers

of sharks' teeth, with ear-bones and other bones of whales,

were dredged up in the " Challenger " espedition.^somc

of them quite fresh, others partially crusted with peroxide

of manganese, and some completely and thickly surrounded

by that substance. We cannot suppose that sharks and
whales so abound in the sea as to cover the floor of the

oceaa with a continuous stratum of their remains. No
doubt each haul of the dredge which brought up so many
bones represented the droppings of many generations. The
successive stages of manganese incrustation point to a long,

slow, undisturbed period, when so little sediment accumu-
lated that the bones dropped at the beginning remained r.t

the end still uncovered, or only so slightly covered as to

be easily scraped up by the dredge. In these deposits,

moreover, Mr Murray has found numerous minute spherular

particles of metallic iron which there is every reason to

believe are of cosmic origin—portions of the dust of meteo-

rites which in the course of ages have fallen upon the sea-

bottom. 'Such particles no doubt fall all over the ocean;

but it is only on those parts of the bottom which, by theif

distance from any land, receive accessions of deposit with

extreme slowness, and where therefore the present surface

may contain the dust of a long succession of years, that it

has been possible to detect them.

The abundant deposit of peroxide of manganese over the

floor of the deep sea is one of the most singular features of

recent discovery. It occurs as an earthy incrustation round

bits of pumice, bones, aud other objects. The nodules

possess 0, concentric arrangerac-nt of lines not unlike those

of urinary calculi That they are formed on the spot, and
not drifted from a distance, was made abundantly cleat

from their containing abyssal organisms, and enclosing more
or less of the surrounding bottom, whatever its nature might
happen to be. Mr Murray refers their origin to the decom-
position of the manganese-bearing minerals in the univer-

sally diffused volcanic detritus. Quite recently Mr J. Y.
Buchanan has dredged similar manganese concretions from

some of the deeper parts of Loch Fyne. In connexion with

the chemical reactions indicated by these nodules as taking

place on the sea-bottom, reference may be made to a still

more remarkable but yet unpublished discovery made by
Mr Murray in the course of his examinations of the

materials brought up from the same abyssal 'leposits. Ho
has detected abundant minute concretions or bundles of

crystals which on analysis are found to resemble oliviEO in

composition. These silicates (there may be several of them)
have certainly been formed directly on the sea-bottom, for

they are found gathered round abyssal organisms. It is

diiljcult to overestimate the importance of this fact in re-

ference to the ch-emistry of marine deposits.

From a comparison of the results of the dredgings made
in recent years in all parts of the oceans, it is impossible to

resist the conclusion that there is nothing in the character

of the deep-sea deposits which finds a parallel among tha

marine geological formations visible to us on the land. Il

is oiilyamong the comparativelyshallow water accun>"'*tioirt
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of the existing sea that wo encounter analogies to tne older

formations. And thus we reach by another and a new

approach the couclusion which on very diflFerent grounds

has been arrived at, viz., that the present continental ridges

have existed from the remotest times, and that the marine

strata which constitute so large a portion of their mass have

been accumulated not as deep water formations, but in com-

paratively shallow water along their flanks.

Section IIL—Life.

Among the agents by which geological changes are carried

on upon the surface of the globe living organisms must be

enumerated. Both plants and animals cooperate with the

morganic agents in promoting the degradation of the land
;

.md in some cases, on the other hand, they protect rocks from '.

decay. Again by the accumulation of their remains they

form extensive formations both upon the land and in the sea.

Their operations may hence be described asalike destructive,

conservative, and reproductive. Under this heading also

we may notice the influence of mau as a geological agent.

I. Destructive Action.—Plants aid in the general pro-

gress of disintegration in various ways. 1. By keeping the

surfaces of rocks moist, and thus promoting both the

mechanical and chemical dissolution of the rocks. This

action is especially shown by liverworts, mosses, and
other plants which only thrive in copious moisture. 2.

By producing through their decay carbonic and other

acids, which, with decaying organic matter taken up
by passing moisture, become potent in eS"ecting the

chemical decomposition of rocks, and in promoting the

disintegration of soils. 3. By inserting their roots or

branches between joints of rock, which are thereby loosened,

so that large slices maybe eventually wedged off. On the

sides of wooded hills and clifi's this process may often be

seen ; even among old ruins an occasional sapling ash or

elm may be found to have cast its roots round a portion of

t^ie masonry and to be slowly detaching it from the rest of

Ihe wall. 4. By attracting rain, as thick woods, forests,

and messes do, and thus accelerating the general scouring

of a country by running water. The indiscriminate de-

struftiop of the woods in the Levanthasbeen assigned with

much plausibility as the main cause of the present desicca-

tion of that region. 5. By promoting the decay of dis-

eased and dead plants and animals, as when fungi over-

spread a damp rotting tree or the carcase of a dead animal.

Of the destructive influences of animal life numerous

illustrations might be given. 1. The composition and
arrangement of soil are afi'ected. Worms are continually,

engaged in bringing up the lower portions of the soil to the

surface, and thus increase its fertility and its capability of

being washed away by rain. Burrowing animals, by throw-

ing up the soil and subsoil, expose these to be dried and
blown away by the wind. At the same time their subter-

ranean passages serve to drain oflF the superficial water and

to injure the stability of the surface of the ground above

them. In Britain the mole and rabbit are familiar ex-

amples. In North America the prairie dog has undermined

extensive tracts of pasture land, in the west In Cape
Colony wide areas of open country seem to be in a constant

state of eruption from the burrowing operations of multi-

tudes of BatJiyergi and ChrysocMoiis—small mole-like

animals which bring np the soil and bury the grassy vegeta-

tion under it. 2. The flow of streams is sometimes inter-

fered with, or even diverted, by the operations of animals.

Thus the beaver, by Qonstructing dams, checks the current

of water-cour.^es, intercepts floating materials, and sometimes

even diverts the water into new channels. This action is

typically displayed in Canada and other parts of North

America. The embankments of the Mississippi are some-

times weakened to ?uch an extent by the burrowings of the

cray-fish as to gave way and allow the river to inundate tL»
surrounding country. Similar results have happened in
Europe from the subterranean operations of rats. 3. Some
Jlollusca {Pholas, Saxicava, Teredo, &c.) bore into stone or
wood, and by the number of contiguous perforations

greatly weaken the material. Pieces of drift-wood are soon
riddled with long holes by the teredo ; while wooden piei^
and the bottom of wooden ships, are often rapidly perfor-

ated. The saxicavous shells, by piercing rocks and leaving

open cavities for rain and sea water to fill, promote tlfe

decay of the stone. 4. Many animals exercise a ruin-

ously destructive influence upon vegetation. Of the many
insect plagues of that kind it will be enough to enumerate
the locust, phylloxera, and Colorado beetle. The pasture ia

some parts of the south of Scotland has in recent years

been much damaged by mice, which have increased in

numbers owing to the indiscriminate shooting and trapping

of owls, hawks, and other predaceous creatures. Grass-

hoppers cause the destruction of vegetation in soma parts

of Wyoming and other western territories of the United

States. The way in which animals destroy each other,

often on a great scale, may likewise be included among the

geological operations now under description.

II. CoNSEEVATivE AcTiox.—This is admirably shown
by many kinds of vegetation. 1. The formation of a
stratum of turf protects the soil and rocks from being-

rapidly disintegrated and washed away by atmospheric

action. Hence the surface of a district so protected is

denuded with extreme slowness except along the lines

of its water-courses. 2. JIany plants, even without

forming a layer of turf, serve bj' their roots or branches to

protect the loose sand or Soil on which they grow from
being removed by wind. The common sand-carex and
other arenaceous plants bind the loose sand-dunes of out

coasts, and give them a permanence which would at once

be destroyed were the sand laid bare again to storms. In
North America the sandy tracts of the western territories

are in many places protected by plants known as sage-brush

,
and grease-wood. The growth of shrubs and brushwood
along the course of a stream not only keeps the alluvial

banks from being bo easily undermined and removed as

would otherwise be the case, but serves to arrest the sedi-

ment in floods, filtering the water, and thereby adding to

the height of the flood plain. On some parts of the west

coast of France extensive-ranges of sand-hills have been

gradually planted with pine woods which, while preventing

the destructive inland march of the sand, also yield a large

revenue in timber, and have so improved the climate as to

make these districts a resort for pulmonary invalids. In

tropical countries the mangrove grows along the margin of

the sea, and not only protects the land, but adds to its

breadth, by forming and increasing an alluvial belt along

the coast. 3. Some marine plants likewise afi"ord protec-

tion to shore rocks. This is done by the calcareous nuUi-

pores, which form upon them a hard incrustation ; likewise

by the tangles and smaller fuci which grow abundantly on
the littoral zone and break the force of the waves, or

diminish the efifects of ground swell. 4. Forests and brush-

wood protect the soil, especially on slopes, from being washed

away by rain. This is shown by the disastrous results of

the thoughtless destruction of such woods. According

to Eeclus {La Terre, p. 410), in the three centuries from
1471 to 1776, the "viguerie.'-.," or provostry-districts of ths

French Alps, lost a third, a half, and even three-fourths of

their cultivated ground, and the population has diminished

in somewhat similar proportions. From 1836 to 1866 the

departments of Hautes and Basses Alpes lost 25,000 in-

habitants, or nearly one-tenth of their population—

a

diminution which has with plausibility been assigned to tlie

reckless removal of the pine forests, whereby the steen
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mountain sides have been washed bare of their soil. The
desiccation o5 the countries bordering the eastern Mediter-

i-ancan has been ascribed to a similar cause. 5. In mountain

districts pine forests exercise also an important conservative

function in preventing the formation or arresting the pro-

gress of avalanches. In Switzerland some of the forests which

cross the lines of frequent snow-falls are carefully preserved.

Animals do not exert any important conservative action

upon the earth's surface, save in so far as they form new
deposits, as will be immediately referred to. In the prairie

regions of Wyoming and other tracts of North America,

some interesting minor effects are referable to the herds of

roving animals which migrate over these territories. Pro-

fessor Comstock describes the trails made by the bison, the

elk, and the big-horn or mountain-sheep as firmly-trodden

tracks on which vegetation will not grow for many years.

All over the region traversed by the bison numerous circular

patches of graas are to be seen which have been formed on

the hoUows where this animal has wallowed. Originally they

are sMUow depressions formed iu great numbers where a

herd of bisons has rested for a time. On the advent of the

rains they become pools of water ; thereafter grasses spring

up luxuriantly, and so bind the soil together that these

grassy patches, or " bison-wallows," may actually become
slightly raised above the general level if the surrounding

ground becomes parched and degraded by the winds {lie-

eonnaissance of N.W. Wyoming, 1875, p. 175).

ILL Repeoductive Action.—Both plants and animals

contribute materialstowards new geological formations. Their

remains are enclosed in deposits of sand and mud and there

preserved. But they form of themselves not unimportant

accumulations. Of plant formations the follomng illustra-

tive examples may be given. (1.) Peal-Mosses.—These arc

accumulations of marshy vegetation which occur in tem-

perate and arctic latitudes, sometimes to a depth of 40 feet

or more. In Europe they have been largely formed by
plants of the genus Sphagnum, which, growing as a spongy
fibrous mass over wet ground, die in their lower parts and
send out new fibres above. It is this lower decaying
stratum which forms the peat. Every stage of the process

may be seen in a large moss, from the green living plants

at the top, through fibrous brown turf full of the scarcely

decayed rootlets of the Sphagnum, down to the compact
brown or' almost black peat at the bottom. Many peat-

mosses were at one time lakes which have been gradually

filled up by the accumulation of marsh-plants. Peat pos-

Beases a great antiseptic power ; the bodies of animals which
have been entombed in it are sometimes preserved for

many centuries. (2.) Mangrove Swamps.—On the low moisf
shores and river mouths of tropical countries, the mangrove
tree plays an important geological part. It grows in such
aituations in a dense jungle, sometimes 20 miles broad,

which fringes the coast as a green selvage, and runs up if

it does not quite occupy creeks and inlets. The mangrove
flourishes in sea-water even down to low-water mark, form-
ing there a dense thicket which, as the trees drop their

radicles and take root, grows outward into the sea. It is

singular to find terrestrial birds nestling in the branches
above and crabs and barnacles living among the roots below.
By this network of subaqueous radicles and roots the water
is filtered of its sediment, which, retained among the vegeta-
tion, helps to turn the spongy jungle into a firm soil. On
the coast of Florida the mangrove swamps stretch for long
distances as a belt from 5 to 20 miles broad, which winds
round the creeks and inlets. At Bermuda the mangroves
co-operate with grasses and other plants to choke up the
creeks and brackish lakes. In these waters calcareous algae

abound, and as their remains are thrown up amidst the sand
and

. vegetation they form a remarkably calcareous soiL

(3.) Diatom Mud or Earth.—As the minute siliceous plants

called diatoms occur both in fresh ana salt water, the de-

posit formed from their congregated remains is found both

on the sites of lakes and on the sea-floor. " Infusorial

"

earth and "tripoli powder" consist mainly of the frustules

and fragmentary debris of diatoms which have accumulated

on the bottoms of lacustrine areas. Towards the Antarctic

circle the " Challenger" met with DiatomacecB in abundance,

both in the surface waters of the ocean and on the bottom.

They form at depths of from 1260 to 1975 fathoms a pale

straw-coloured deposit, which when dried is wliite and very

light.

Animal formations are chiefly composed of the remains

of the lower grades of the animal kingdom, especially of

Mollusca, Actiiwzoa, and Foraminifera. (1.) In some cases

they are calcareous. Lime, chiefly in the form of carbonate,

is the mineral substance of which the solid parts of animals

are mainly built up. Hence the great majority of the accum-

ulations formed of animal remains are calcareous. In

fresh water they are represented by the marl of lakes—

a

white, chalky deposit consisting of the mouldering remains

of Mollusca, Untomosiraca, and partly of fresh-water algae.

On the sea-bottom in shallow water they consist of beds of

shells, such as the oyster-banks of English seas. The fringing,

barrier, and atoll coral-reefs of warm eeas are conspicuous

examples of wide and thick masses of rock formed from the

accumulated growth of animal organisms. The great reef

of Australia, for example, is 1250 miles long, from 10 to 90
miles broad, and more than 1800 feet thick. The coral

rock, though formed by the continuous growth of the polyps,

gradually loses any distinct organic structure, and acquires

an internal crystalline character owing to the infiltration of

water through its mass, whereby carbonate of lime is carried

down and deposited in the pores and crevices as in a grow-
ing stalactite. Great quantities of calcareous mud are pro-

duced by the breakers which beat upon the outer edge of

the reefs. This mud is partly washed up upon the reefs

and aids in their consolidation, but in great measure it is

swept away by the ocean currents and distributed over many
thousands of square miles of the sea-floor. In deep water
over the bed of the Atlantic and other oceans a remarkable
calcareous ooze occurs which is formed of the remains of

Foraminifera, and chiefly of species of the genus Globigerina.

It is next in abundance to the red and grey clays of the

deep sea. It is a pale-grey marl, sometimes red from
peroxide of iron, or brown from peroxide of manganese; ard
it usually contains more or less clay, even with occasiourtl

fragments of pumice. (2.) Siliceous deposits formed fro Ji

animal exuviie are illustrated by another of the deep-s'ia

formations brought to light by the" Challenger" researches.

In certain regions of the western and middle Pacific Ocead,
the bottom was found to be covered with an ooze consistii.g

almost entirely of Radiolaria. These minute organisiiis

occur, indeed, more or less abundantly in almost all deep
oceanic deposits. From the deepest sounding yet taken

(4575 fathoms, or more than 5 miles) a radiolarian ooze
was obtained. The spicules of sponges likewise furnish

materials towards these siliceous accumulations. (3.)

Phosphatic deposits, in the great majority of cases, betoken
some of the vertebrate animals, seeing that phosphate of

lime enters largely into the composition of their bones and
occurs in their excrement. The most typical modern accumu-
lations of this nature are the guano beds of rainless islands

off the western coasts of South America and Southern Africa.

In these regions immense flocks of sea-fowl have in the
course of centuries covered the ground with an accumulation
of their droppings to a depth of sometimes 30 to SO feet,

or even more. This deposit, consisting chiefly of organic
matter and ammoniacal salts, with about 20 per cent of
phosphate of lime, has acquired a high value as a manure,
and is being rapidly cleared off. It could only have beea
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preserved in a rainless or almost rainless climate. On the

west of Europe isolated stacks and rocky islands in the sea

are often seen to be white from the droppings of .clouds of

sea birds ; but it is merely a thin crust, which is not allowed

to grow thicker in a climate where rains are frequent and

heavy.

IV. Man as a Geological Agent.—No survey of

the geological workings of plant and animal life upon

the surface of the globe can be complete which does

not take account of the influence of man—an influence

of enormous and increasing consequence in physical geo-

graphy, for man has introduced, as it were, an element of

antagonism to nature, Not content with gathering the

fruits and capturing the animals which she has offered for

his sustenance, he has, with advancing civilization, engaged

in a contest to subdue the earth and possess it. His war-

fare indeed has often been a blind one, successful for the

moment, but leading to sure and sad disaster. He has, for

instance, stripped off the woodland from many a region of

hill and mountain, gaining his immediate object in the

possession of their stores of timber, but thereby laying bare

the slopes to parching droughts or fierce rains. Countries

once rich in beauty, and plenteous in all that was needful

for his support, are now burnt and barren, or washed bare

of their soil. It is only in comparatively recent years that

he has learnt the truth of the aphorism

—

"Homo Nalurce

miuisier ei interpres."

But now, iwhen that truth is coming more and more to

be recognized and acted on, man's influence is none the less

marked. His object still is to subdue the earth, and he

attains it, not by setting nature and her laws at defiance,

but by enlisting her in his service. Within the compass

of this article it is impossible to give more than merely a

reference to this vast subject. The action of man may be

witnessed on climate, on the flow of water, on the charac-

ter of the terrestrial surface, and on the distribution of

life.i

1. On C^im<xie.<—Human interference affects meteoro-

logical conditions—(1) by removing forests and laying

bare to the sun and winds areas which were previously kept

cool and damp under trees, or which, lying on the lee side,

were protected from tempests ; as already stated, it is

supposed that the wholesale destruction of the woodlands

formerly existing in countries bordering the Mediterranean

has been in part the cause of the present desiccation of

these districts
; (2) by drairiage, the effect of this opera-

tion being to remove rapidly the discharged rainfall, to

lessen the evaporation, and thereby to diminish the rainfall

and somewhat increase the general temperature of a country;

(3) by the other processes of agriculture, such as the

transformation of moor and bog into cultivated land, and
the clothing of bare hillsides with green crops or plantations

of coniferous and hardwood trees.

2. On the Flow of Water.—1. By increasing or diminish-

ing the rainfall man directly affects the course of the.

waters over the land. 2. By his drainage operations he
makes the rain to run off more rapidly than before, and
thereby increases the floods in the rivers. 3. By wells,

bores, mines, or other subterranean works he interferes with
the underground waters and consequently with the dis

'

charge of springs. 4. By embanking rivers he confines

them to narrow channels, sometimes increasing their scour,

and enabling them to carry their sediment further seaward,
sometimes causing them to deposit it over the plains and
raise their leveL

3. On the Surface of the Z/ajic?.^Man's operations alter

' The reader will find mucli suggestive matter in Marsh's Man and
Nature, a worlc which, as its title denotes, specially treats of this
subject. A new and enlarged editiou of this vohune was published
in 1 874 under the title of The Earth as Modified iij Human Action.

the aspect of a country in many ways :— (1) by chang-
ing forest into bare mountain, or clothing bare mountains
with forest

; (2) by promoting the g.rowth or causing the
removal of peat-mosses

; (3) by heedlessly uncovering sand-
dunes, and thereby setting in motion a process of destruc-

tion which may convert hundreds of acres of fertile land
into waste sand, or by prudently planting the dunes with sand-

loving vegetation or pines, and thus arresting their landward
progress

; (4) by go guiding the course of rivers as to make
.them aid him in reclaiming waste land, and bringing it

under cultivation; (5) by piers and bulwarks, whereby the
ravages of the sea are stayed, or by the thoughtless re-

moval from the beach of stones which the waves had
themselves thrown up, and which would have served for c

time to protect the land; (6) by forming new deposits either

designedly or incidentally. The roads, bridges, canals.,

railways, tunnels, villages, and towns with which man has

covered the surface of the land will in many cases form a

permanent record of his presence. Under his hand tli^

whole surface of civilized countries is very slowly covered

by a stratum, either formed wholly by him, or due in great

measure to his operations, and containing many relics of his

presence. The soil of old cities has been increased to a

depth of many feet by the rubbish of his buildings ; the

level of the streets of modern Eome stands high above that

of the pavements of the Cresars, and that again above the

roadways of the early republic. Over cultivated fields his

potsherds are turned up in abundance' by the plough. The
loam has risen within the walls of his graveyards, as gene-

ration after generation has mouldered there into dust.

4. On the Bistribiition of Life.—It is under this head,

perhaps, that the most subtle of human influences come.

Some of man's doings in this domain are indeed plain

enough, such as the extirpation of wild animals, the

diminution or destruction of some forms of vegetation, the

introduction of plants and animals useful to himself, and

especially the enormous predominance given by him to the

cereals and to the spread of sheep and cattle. But no such

extensive disturbance of the normal conditions of the distri-

bution of life can take place without carrying with it many
secondary effects, and setting in motion a wide cycle of

changeand of reactioninthe animal and vegetable kingdoms.

For example, the incessant warfare waged by man against

birds, and beasts of prey in districts given up to the chase

leads sometimes to unforseen results. The weak game is

allowed to live, which would otherwise be killed off and

give more room for tlie healthy remainder. Other animals

which feed perhaps on. the same materials as the game are

by the same cause permitted to live unchecked, and thereby

to act as a further hindrance to the spread of the protected

species. But the indirect results of man's interference with

the regime of plants and animals still require much pro-

longed observation.

From this brief and imperfect outline the re"der may
perceive that man takes an important place as a geological

agent, and that in future ages the t'-aces of his interference

will introduce a new element of difficulty into the study of

geological phenomena.

^ART IV.—S'^'^UCTURAL GEOLOGY,

OR THE ARCHITECTURE OF THE EARTH'S CRUST.

Havmf considered the nature of the materials constitut-

ing the crust of the earth, and the operation of the difierenf.

agencies by which these materials are produced, arranged,

and modified, we may now proceed to examiiie the structure

of the crust itself with the view of marking how its com-

ponent parts have been put together. Since by far the

largest portion of the crust consists of sedimentary or
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aqoeous rocks, it will be of advantage to treat of them first,

noting, in the first place, their original characters as result-

ing from the circumstances under which they were formed,

and afterwards, the modifications subsequently efi"ected

upon them, litany of these superinduced structures, which

are not peculiar to sedimentary,, but occur more or less

markedly in all rocks, may be conveniently described to-

gether. The distinctive characters of the igneous or

eruptive rocks, as portions of the architecture of the crust

will then be described; and lastly, those of the crystallinQ

schists and other associated rocks to which the^ name of

metamorphic is usually applied.

1 Stkatification and its Accompaniments.

The terra " stratified," so often applied as a general

designation to the aqueous or sedimentary rocks, expresses

their leading structural feature. They are arranged in

layers or strata, an arrangement characteristic of them alike

in hand-specimens and in the cliffs of mountains. Not that

every morsel of aqueous rock exhibits evidence of stratifica-

tion. But it is this characteristic which is least frequently

absent. The general aspects of stratification will be best

followed in an explanation of the terms by which they are

expressed.

Lamince are the thinnest paper-like layers of deposit in

a stratified rock. Such fine layers only occur where the

material is fine-grained, as in mud or shale, or where fine

scales of some mineral have been plentifully deposited, as

in micaceous sandstone. In some laminatei rocks the

laminje cohere so firmly that they can hardly bo split open,

and the rock will break more readily across them than in

their direction. More usually, however, the planes of

lamination serve as convenient divisional planes by means
of which the rock can be split open. The frequency witli

which laminse can be separated from each other, indicating,

as it does, a failure of coherence between the layers of

deposit, may probably be taken as a proof thpt these layers

were originally laid'down at intervals of sufficient duration

to admit of a considerable amount of consolidation of one
layer before the deposition of the next. It is quite possible

that in man)', if not in most cases, these intervals were of

longer duration than those required for the successive

deposit of the laminoe. In estimating therefore the length

of time represented by say one foot of such finely lami-

nated rock, we might reasonably regard the actual time
occupisd in deposition as only a small fraction of the whole
interval.

The existence of laminae points to tranquil conditions of
slow intermittent deposit. The sediment has been borne
at intervals and fallen over the same area of undisturbed
water. Regularity of thickness and persistence of litho-

logical character among the laminm may be taken to indi-

cate periodic currents, of approximately equal force, from
the same quarter. In some cases successive tides in a
sheltered estuary may have been the agen! of deposition.

In others the sediment was doubtless brought by recurring
river-floods. A great thickness of laminated rock, like the
massive shales of Palueozoic formations, points to a prolonged
period of quiescence, and piobably, in most cases, to slow,
tranquil subsidence of the sea-floor. On the other hand,
the alternation of thin bands of laminated rock with others
coarser in texture and non-laminated suggests consider-
able oscillation of currents from different quarters bearing
different qualities and amounts of sediment.

Strata or Beds are layers of rock varying from an .nch or
less up to many feet in thickness. A stratum may be made
up of many lamina;, if the nature of the sediment and mode
of deposit have favoured the production of this structure
This has very commonly been the case where the sediment

has been exceedingly fine-grained. Where the materials

are of coarser grain, the strata, as a rule, are net laminated,

but form the thinnest parallel divisions"of the" mass of rock.

Strata, like laminse, may either cohere firmly, or, as more

usually happens, be separable with more or less ease from

each other. In the former case we may suppose the upper

to have followed the lower bed without the lapse of an

interval long enough to aUoW of the consolidation of the

latter. The common merging of a stratum into that which

overlies it must no doubt be regarded as evidence of more

or less gradual change in the conditions of deposit. AVherd

the overlying bed shows no cohesion with that below it, the

interval was probably of some duration. A stratum may
be one of a series of similar beds in the same mass of rock.

Thus a thick sandstone consists of many individual strata,

varying it may be very considerably in their respective

thicknesses. Or a stratum may be complete and distinct

in itself, as where one of limestone or ironstone runs

through the heart of a series of shales. As a general rule

we may conclude that wherever among sedimentarj' accu-

mulations stratification is exceedingly well-marked the

rocks were formed rather slowly, and that where ft is weak

or absent the conditions of deposit were -more rapid, with-

out the intervals and changes necessary for the production

of the distinctly stratified structure.

False-bedding, Cxcrrent-hedding.—Some strata,' particu-

larly sandstones, are marked by an irregular lamination,

wherein the laminje, though for short distances parallel to

each other, are oblique to the general Btratification of the

mass, at constantly varying angles and in different direc-

tions. The accompanying section (fig. 9) illustrates this

Fio 9.—Section 'of false-ficdded strata on the coast of Wateiford.'

Structure, which is known by the name of false-bedding A
current-bedding. The finer lines in this drawing rein-esent
the laminre of deposit, the stronger lines mark successive
Surfaces on which these laminre were laid down. Such a
structure points to frequent changes in the direction of the
currents by which the sediment was carried along and de-
posited.

_
Sand pushed over the bottom of a sheet of water

by varying currents tends to accumulate irregularly in
bands and ridges, which often advance with a steep slope

|

in front. The upper and lower surfaces of the bank or bed'
of sand may remain parallel with each other as well as with
the underlying bottom, yet the successive lamince composing
it may lie at an angle of 30° or even more. We may illustrate
this structure by the familiar formation of a railway em-
bankment. The top of the embankment on which the
permanent way is to be laid is kept level, but the advancing
end of the earth-work shows a steep slope over which the

' The woodcuts in tliis Part are (with the excertion of Nos. 20 and
31) from the artide Geoiopv iii the Ust edition of the £«<;«, i?»Tifc»<
w itten by the late J. B. Jukes, F.P..S.

"""*
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workmen are constant'.j discharging waggon-loads of rubbish.

Hence the embari'sment, if cut open longitudinally, would

present a "fals3-bedded" structure, for it would be found

to consist of many irregular layers inclined at a high angle

in the direction in which ths formation of the mound had

advanced. In the accompanying figure (fig. 10) the water

Fio. 10.^Section UluatratiDg the production o* f&ls^-beddiog.

moving in the direction of the arrow may drop sand

at b, which will correspond in lamination with the general

stratification of the locality ; but when the current reaches

the steep front of one of the advancing sand sheets it will

allow the sand to roll down the slope, and may continue to

bring fresh supplies of sediment until the slope is gradually

eEFaced. Now and then, however, instead of laying down
sediment, a current of greater strength than usual may
appear and sweep away portions of the sediment already

Irregularities of Beddinrj due to Inequalities of Deposition

or of Erosion.—A sharp ridge of sand or gravel may be laid

dowti under water by current-action of some strength.

Should the motion of the water diminish, finer sediment

may be brought to the place and be deposited around and
above the ridge. In such a case the stratification of the

later accumulation will end off abruptly against the flanks

of the older ridge, which will appear to rise up through

the overlying bed. In fig. 11, for example, the lower bed

^O- 11.—Monnd of clay irith ironstone tails (a), coverecJ by beds of eoal (W).

seems to have been locally heaped up into the shape of a
mound or ridge before the coal was accumulated over it.

Appearances of this kind are not uncommon in some coal-
fields, where they are known to the miners as "rolls,"
"swells," or "horses' backs." A structure esactly the
reverse of the preceding occurs where a stratum has been
scooped out before the deposition of the layers which cover
it. This has often been observed in mining for ccal.
Channels have been cnt out of a coal-seam, or rather out of
the bed of vegetation which ultimately became coal, and
these channels, ramifying and winding sometimes like those
of streamlets on flat ground, have been filled up with sandy

FiQ. 13.—Section of New Red Sandstone, road-cuttinff near Wolverliamptoo.
.1, Red and white clay or marl; 2, Brown sandstone with irregular patches of
marl ; 8, Red marl, partially eroded before the deposition of 4, Brown sand-
stone eroded before the formation of 6, Calcareous sandstone or cornstone.

or muddy sediment. In fig. 12 a section is given of a

remarkable series of such erosions, where beds of clay and
»5ndstone have been extensively denuded in the intervals

between the deposit of the successive beds. In these and
similar cases it is evident that the erosion took place con-
temporaneously with the accumulation of the deposits as a
whole. We cannot tell, of course, how long an interval
elapsed between the formation of a given stratum and that
of the nest stratum which lies upon its eroded surface, nor
how much depth of rock may have been removed in the
erosion. When, however, as in the instances with which
we are dealing, the structure occurs" among conformable
strata, evidently united as one lithologically continuous series

of deposits, we may reasonably infer that the missing por-
tions are of small moment and that the erosion was merely
due to the irregular and more violent action of the very
currents by which the sediment of the successive strata was
supplied.

The case is very different when the eroded strata are

inclined at a different angle to those above them, and are

strobgly marked off by lithological distinctions. In some
of the coal-mines in central Scotland, for instance, deep
channels have been met with entirely filled with sand,

gravel, or clay belonging to the general superficial drift of

the coiintry. These channels have evidently been water-

courses worn out of the coal-measure strata at a compara-
tively recent geological period, and subsequently buried

under the glacial accumulations. There is a complfete dis-

cordance between them and the Palseozoic strata below,

pointing to the existence of a vast interval of time.

Ripple-mark.—The surface of many beds of sandstone is

marked with lines of wavy ridge and hollow, such as may
be seen on any shore from which the tide has retired.

This kind of surface is known as " ripple-mark." It may
be formed on dry blown sand by the action merely of the

wind, and it is of everyday occurrence under shallow water,

not merely on sea-shores, but on the floors of lakes and of

river-pools. The water, gently agitated by the wind in.

^ given direction, throws the surface of the underlying

sediment into ripples which tend to run at right angles to

the course of movement. But as the wind veers from point

to point, producing corresponding changes in the direction

of the water-currents, the ripples on the bottom are not

strictly parallel, but often coalesce, intersect, and undulate

in their course. Their general direction, however, suffices

to indicate the quarter whence the chief movement of the

water has come. No satisfactory inference can be drawn

from the existence of a rippled surface as to the depth of

water in which the sediment was accumulated. As a rule

it is in water of only a few feet or yards in depth that

ripple-mark is formed. But it may be produced at any

depth to which'the agitation caused by wind on the upper

waters may extend.

On an ordinary beach each tide usually effaces the ripple-

marks made by its predecessor, and leaves a new series to be

obliterated by the next tide. But where the markings are

formed in water which is always receiving fresh accumula-

tions of sediment, a rippled surface may be gently over-

spread by the descent of a layer of sediment upon it and

may thus be preserved. Another series of ripples may then

be made in the overlying layers, which in turn may be buried

and preserved under a renewed deposit of sand. In this

way a considerable thickness of such ripple-marked strata

may be accumulated, as has frequently taken place among
geological formations of all ages.

An examination of any sandy beach from which the sea

has recently retired brings before us many modifications of

the perfect ripple-mark. The ridges may be seen to grow

more and more notched and irregular, until at last the beach

seems to be dotted over with little, flat, dome-shaped

mounds, or as if the ridges of the ripple-mark had been

furrowed across. These modifications are doubtless due to

the nartial effacement of the ridges by subsequent action
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of the water agitated by wind from a different quarter.

Such indications of shallow-water conditions may often

be observed among old arenaceous deposits, as in the

Cambrian and Silurian rocks. In like manner we may
frequently detect, among these ancient formations, small

isolated or connected linear ridges directed from some com-

mon quarter, like the current-marks frequently to be found

behind projecting fragments of shell, stones, or bits of

sea-weed on a beach from which the tide has just retired.

Sun-crach, JRain-pitiitigs, dr.—Proofs may not infre-

quently be found that during deposition aqueous strata have

beon laid bare to air and sun, The nature and validity of

this evidence will be best ascertained by observations made
at the margin of the sea, or of any inland sheet of water,

which from time to time leaves tracts of mud or fine sand

exposed to sun and rain. The way in which the muddy
bottom of a dried-up pool cracks into polygonal cakes when
exposed to the sun may be illustrated abundantly among
geological formations of all ages. TThese desiccation-cracks,

or sun-cracks, could not have been produced so long as

the sediment lay under water. Their existence therefore

among any strata proves that the surface of rock on which

they lie was exposed to the air and dried before the next

layer of water-borne sediment was deposited upon it.

With these markings are not infrequently associated

prints of rain-drops. The familiar effects of a heavy shower

upon a surface of moist sand or mud may bo witnessed

among rocks even as old as parts of the Cambrian system.

In some cases the rain-prints are found to be ridged up on

one and the same side in such a manner as to indicate that

the rain-drops as they fell' were driven along in a slanting

direction. The prominent side of the markings therefore

indicates the side towards which the wind blew.

Numerous proofs of shallow shore-water, and likewise of

exposure to the air, are supplied by markings left by ani-

mals. Castings and trails of worms, tracks of moUusks and
crustaceans, fin-marks of fishes, footprints of birds, reptiles,

and mammals, may all be preserved and give their evidence

regarding the physical conditions under which sedimentary

formations were accumulated. It may frequently be noticed

that such impressions are associated with ripple-marks, rain-

prints, or sun-cracks : so that more than one kind of evi-

dence may be gleaned from a locality to show that it was

sometimes laid bare of water,

Gasspvrts.—The surfaces of some strata, usually of a

dark colour and containing much organic matter; may be

observed to be raised into little heaps of various indefinite

shapes, not, like the heaps associated with worm burrows,

connected with pipes descending into the rock, nor composed

of different material from tbe surrounding sandstone or

shale. These may be conjectured to be due to the inter-

mittent escape of gas from the decomposing organic matter

in the original sand or mud, as we may sometimes witness

in operation among the mud flats of rivers and estuaries.

On a small scaJe these protrusions of the upper surface of a

deposit may be compared with the well-known mud-lumps

at the mouths of the Mississippi, where the muddy bottom

rises into mounds sometimes to a height of several yards

above the water, from the top of which groat quantities of

carburetted hydrogen gas make their escape, together with

water and mud.
Concretions.—Many sedimentary rocks are marked by the

occurrence of concretions in them, either distinct in aspect

and composition from the general mass of tha rock, or

forming really part of that mass, though separated from the

rest by their being agglutinated into concretionary forms.

Such concretions, where they differ in petrographical

characters from the surrounding matter, are almost invari-

ably of original or contemporaneous formation, that is, were

formed at the same time as the strata among which they

lie. Where, however, they appear to be merely com-
pacted portions of the stratum, they may be regarded" as

generally due to some subsequent change effected upon the

rock.

Contemporaneous concretions most commonly consist of

carbonate of iron, carbonate of lime, or silica. Many clay-

ironstone beds a.'^sume a nodular form, and this mineral

occurs abundantly in the shape of separate nodules in shales

and clay-rocks. The nodules have frequently formed round

some organic body such as a fragment of plant, a shell,

bone, or coprdlite. That the carbonate of iron was slowly

precipitated during the formation of the bed of shale in

which its nodules lie may often be satisfactorily proved by
the lines of deposit passing continuously through the

nodules. In many cases the internal first-formed parts of a

nodule have contracted more than the outerand more compact

crust ; and have cracked into open polygonal spaces which

are commonly filled with calcite. Similar concretions of

carbonate of lime occur in some clays and in connexion with

limestones. Concretions of silica occur in limestone of

many geological ages (see an/e, p. 239). The flints of the

English chalk are a familiar example, but similar siliceous

concretions occur even in Lower Silurian limestones. . The

tia. 18.—Sketch of llmcstone-beds, with concretions of white cnert,

Middleton Moor, Uerbyshire.

sUica in these cases has not infrequently been deposited

round organic bodies such as sponges, sea-urchins, and

moUusca, which are completely enveloped in it and have

even themselves been silicified. Iron-bisulphide (pyrite or

marcasite) often assumes the form of concretions, more

Fig H —fisetch of part of a block of black chert in the limestone near DnbUn.

particularly among clay-rocks, and these, though presenting
many eccentricities of shape,.. round like pistol-shot or
cannon-baUs, kidney-shaped, .botryoidal, <fec., agree in usu-

ally possessing . an internal fibrous radiated structure.

Phosphate of lime is found as concretions in formations
where the coprolites and bones' of reptiles and other animals
have been collected together.

Concretions produced subsequently to the formation of

the rock may be observed in some sandstones, which, when
exposed to the weather, decompose into large round balls.

Some shales exhibit this structure in a still more striking

manner, inasmuch as the concretions consist of the general
mass of the laminated shale, and the lines of stratification

pass through them and mark them out distinctly as super-

induced upon the rock. Some magnesian limestones are
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80 concretionary as to resemble masses of conglomerate; yet

tUe concretions, among all their fantastic shapes and with

tlieir acquired crystalline texture, may often be found to

retain traces of the original stratification of the rock. Beds

of rock-salt may likewise be observed to be marked with

traces of a concretionary arrangement

Order of Superposition—the Foundation of Geological

Chronology.—As sedimentary strata are laid down upon one

onother in a more or less nearly horizontal position, the

underlying beds must be older than those which cover them.

This simple and obvious truth is termed the law of super-

position. It furnishes the means of determining the

chronologj' of rocks, and though other methods of as-

certaining this point are employed, they must all be based

originally upon the observed order of superposition. The
only case where the apparent superposition may be decep-

tive is where the strata have been inverted. In the Alps,

for example, the rocks composing huge mountain masses

have been so completely overturned that the highest beds

appear as if regularly covered by others which ought pro-

perly to underlie them. But these are exceptional occur-

rences, where the true order can usually be niade out from

other sources of evidence.

Alternations of Strata.—Though great variations occur

in the nature of the strata composing a mass of sediment-

ary rocks, it may often be observed that certain repe-

titions occur. Sandstones, for example, are fouud to be

interleaved with shale above, and then to pass into shale; the

latter may in turn become sandy at the top and be finally

covered by sandstone, or may assume a calcareous charactsr

and pass up into limestone. Such alternations bring before

us the conditions under which the sedimentation took place.

A sandstone group indicates water of comparatively little

depth, moved by changing currents, bringing the sand now
from one side now from another. The passage of such a

group into one of shale points to a diminution in the motion

and transporting power of the water, perhaps to a sinking

of the tract, whereby only fins mud was then intermittently

broughc into it. The advent of a limestone above the shale

serves to show that the water cleared, owing lo a deflexion

of the sediment-carrying currents, or to continued and
perhaps more rapid subsidence, and that Foraminfera,

corals, crinoids, Mollusca, or other lime-secreting organisms,

established themselves upon the spot. Shale overlying the

limestone would tell of fresh inroads of mud, which
destroyed the aaimal life that had been flourishing on the

bottom ; while a return of sandstone beds would mark how,
in the course of time, the original c9nditions of troubled

currents and shifting sandbanks returned. Such alterna-

ting groups of sandy, calcareous, and argillaceous strata are

well illustrated among the Jurassic formations of England.

Associations of <S'<rate.—-Certain kinds of strata very com-
monly occur together, because the conditions under which
they were formed were apt to arise in succession. One of

the most familiar examples is the association of coal and
fire-clay. A seam of coal is almost invariably found to lie

on a bed of fire-clay, or on some argillaceous stratum. The
reason of this union becomes at once .apparent when we
learn that the fire-clay formed the soil on which the plants

grew that went to form the coal. Where the clay was
laid down under suitable circumstances vegetation sprang

up upon it. Again conglomerate and sandstone occur
together rather than conglomerate and shale, because the

agitation of the water which could form and deposit coarse

detritns, like that composing conglomerate, was too great
to admit of the acoumulatioa of fine silt. For a similar

reason we may look for shale or clay rather than sandstone
as an accompaniment of limestone.

Relative Persistence of Strata.—Observation of what
lakes t/laoe on any lake bottom, estuary, or sea-margin
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teaches that some kinds of sediment are much more
widely spread than others, and prepares us to find that

the same has been the case in past time, and therefore

that some kinds of sedimentary rocks possess far greatei

persistence than others. As a general rule it may be
said that the coarser the grain the more local the extent

of a rock. Conglomerates are thus by much the most
variable and inconstant of all sedimentary formations.

They suddenly sink down from a thickness of several

hundred feet to a few yards, or die out altogether, to

reappear perhaps farther on, in the same wedge-like or len-

ticular fashion. Sandstones are less liable to such extremes

of inconstancy, but they too are apt to thin away and to

swell put again. Shales are much more persistent, the

same zone being often traceable for many miles. Limestones

sometimes occur in thick local masses, as among the

Silurian formations of Wales and Scotland, but they often

also display remarkable continuity. Three thin limestone

bands, each of them only 2 or 3 feet in thickness, and
separated by a considerable thickness of intervening sand-

stones and shales, can be traced through the coal-fields of

central Scotland over an area of at least 1000 square miles.

Coal-seams also possess great persistence. The same seams,

varying slightly, in thickness and quality, may often be

traced thoughout the whole of an extensive coal-field.

What is thus true of individual strata may be affirmed

also of groups of such stratx A thick mass of sandstone

will be found as a rule to be more continuous than one of con-

glomerate, but less so than one of shale. A series of lime-

stone-beds will usually be found to stretch further than either

of them. But even to the most extensive stratum or group

of strata there must be a limit. It must end ofi' and give place

to others, either suddenly, as a bank of shingle is succeeded

by the sheet of sand heaped against its base, -or very gradu-

ally, by insensibly passing into other strata on all sides.

Great variations in the character of stratified rocks may
frequently be observed in passing from one part of a

country to another along the outcrop of the same rocks.

Thus at one end we may meet with a thick series of sand-

stones and shales which, traced in a. certain direction, may
be found passing into limestones. A group of strata may
consist of massive conglomerates at one locality, and may
graduate into fine fissile flagstones in another. A thick

mass of clay may be found to alternate more and more with
shelly sands as it is traced outward, until it loses its

argillaceous nature altogether. No difficulty need be felt

in admitting' tbe strict contemporaneity d these diverse

layers of sediment. At the present time we see how coarse

shingle may be formed along the beach at the same time
that the finest mud is being laid down on the same sea-

bottom further from land. Could we raise up that bottom,
we should doubtless find as gradual a passage from the
littoral to the deeper water deposits as we do among the

geological formations of the earth's crust. The existing

differences of character between the deposits of the shore

and of the opener sea would no doubt continue to be main-
tained, with slight geographical displacements, even if the

whole area were undergoing subsidence, giving rise to a thick

group of littoral beds in one tract and of deeper-water ac-

cumulations at another. In like manner among the forma-^

tions of former geological periods the same conditions of de^

po.'it appear sometimes to have continued for a considerably

period. Hence the thick Mountain or Carboniferous Lime^
stone of Derbyshire is gradually replaced northwards by the

thick sandstoneshales, ironstones, and coal-seams of Scotland.

Overlap.—When strata have been laid down in a subsid-

ing region wherein the area of deposit gradually increased,

the sediment must have spread over a progressively augment-
ing surface. By this means the later portions of a sed-

mentary series will extend beyond the limits of the olden
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Ijarts, and will repose directly u;.;-. ll'S sV.flvir.g lottom,

With none of those older stVata uuJernsilh them. This

lelation is caUed Overlap (see fig. 59). The higher or newer

members are said to overlap the older. This structure may

often be detested among formations of all geological ages.

It brings before us the shore line of ancient land-surfaces,

and shows how, as these sank under water, the gravels,

sands, and silts gradually advanced and covered them.

Eelaiive Lapse of Time represented hy Strata and by the

I^Uervals between them.—Of the absolute length of time

represented by any strata or groups of strata we can

form no satisfactory estimates. Certain general conclu-

sions mav indeed be drawn, and comparisons may be

made between different series of rocks. Sandstones

full of falsebedding were probably accumulated more

rapidly than finely-latninated shales or clays. It is not

nncommon in certain Carboniferous formations to find huge

coniferous trunks imbedded in an inclined position iu

sandstone. These trees seem to have been carried along

and to have sunk, their heavier or root-end touching the

bottom, and their upper end pointing upward in the direc-

tion of the current, exactly as in the case of the snags of

the Mississippi. The coutinuous deposit of sand at last

rose above the level of the trunks and buried them. It

is clear then that the rate of deposit must have been

sufficiently rapid to have allowed a mass of 20 or 30 feet

of sand to accumulate before the decay of the wood;
though modern instances are known where, under certain

circumstances, submerged trees may last for some centuries.

Continuous layers of the same kind of deposit suggest

a persistence of geological conditions; numerous alterna-

tions of different kinds of sedimentary matter point to

vicissitudes or alternations of conditions. As a rule, we
should infer that the time represented by a given thickness

of similar strata was less than that shown by the same
thickness of dissimilar strata, because the changes needed
to bring new varieties of sediment into tbo area of deposit

would usually require the lapse of some time for their

completion. But this conclusion might often be erroneous.

It would be best supported when, from the very nature of

the rocks, wide variations in the character of the water-
bottom could be established. Thus a group of shales

followed by a fossiliferous limestone would almost always
mark the lapse of a much longer period than an equal
depth of sandy strata. Limestones mads up of organic
remains which lived and died upon the spot, and wiiose
remains are crowded together generation above generation,
most have demanded many years for their formation.

But in all speculations of this kind we must bear in mind
that the length of time represented by a given depth of
strata is not to be estimated merely from their thickness or
lithological characters. It has already been pointed out
that Ihs interval between the deposit of' two successive
laminae of shale may have been as long as, or even longer
than, that required for the formation of one of the laminae.
In like manner, the interval needed for the transition from
one stratum or kiud of strata to another may often have
been more than equal to the time required for the formation
of the strata on either side. But the relative chronological
importance of the bars or lines iu the geological record can
seldom be satisfactorily discussed merely on lithological
grounds.^ This must mainly be decided on the evidence
of organic remain.s, as will be shown in part v. By this
kind of evidence it can be made nearly certain that the
intervals represanted by strate were in many cases much
shorter than those not so represented,—in other words, that
the time during which no deposit of sediment went on was
longer than that wherein deposit did take place.

Groups of Strata.—Pdhsmg from individual strata to
' r^:? masses of stratified rock, the geologist finds it needful

[IV. S'IRUCTURAt.

for convenience of reference to subdi\icie these into groupR.

He avails himself of two bases of classification—(1) litho-

loo-ical characters, and (2) organic remains.

' 1. The subdivision of stratified rocks into groups accord-

ing to their mineral aspect is an obvious and easOy applied

classification. Moreover, it often serves to connect together

rocks formed continuously in certain circumstances which

differed from those under which the strata above and below

were laid down,—so that it expresses natural and original

subdivisions of strata. In the middle of the English Car-

boniferous system of rocks, for example, a zone of sandy

and pebbly beds occurs, known as the Slillstone Grit. No
abrupt and sharp line can be drawn between these strata

and those above and below them. They shade upward and

downward into the beds between which they lie. Yet they

form a conspicuous belt, traceable for many miles by the

scenery to which it gives rise. The red rocks of central

England, with their red sandstones, marls, rock-salt, and

gypsum, form likewise a well-marked group or rather series

of groups. It is obvious, however, that characters of this

kind, though sometimes wonderfully persistent over wide

tracts of country, must be at best but locaL The physical

conditions of deposit must always have been limited in ex-

tent. A group of strata showing great thickness in one

region wOl be found to die away as it is traced into

another. Or its place is gradually taken by another group

which, even if geologically contemporaneous, possesses

totally different lithological characters. Just as at the

present time a group of sandy deposits gradually gives

place along the sea-floor to others of mud, and these to

others of shells or of gravel, so in former geological periods

contemporaneous deposits were not always lithologicaljy

similar. Hence mere resemblance in mineral.aspect usually

cannot be regarded as satisfactory evidence of contem-

poraneity except wifhin comparatively; contracted areas.

The Carboniferous Limestone of Ireland is a thick cal-

careous group of rocks, full of corals, crinoids, and other

organisms, which bear witness to the formation of these

rocks in the open sea. But if these limestones, with their

characteristic marine fossils, are traced into the north of

England and Scotland, they are found to pass into sand-

stones and shales, with numerous coal-seams, and only a

few thin beds of limestone. The soft clay beneath the city

of London is represented in the Alps by hard schists and
contorted limestones. Ws conclude therefore that litho-

logical agreement when pushed too far is apt to mislead us,

partly because contemporaneous strata often vary greatly

in their lithological character, and partly because the same
lithological characters may appear again and again in dif-

ferent ages. By trusting too implicitly to this kind of

evidence, we may be led to class together rocks belonging

to very difi'erent geological periods, and on the other hand
to separate groups which really, in spite of their seeming

distinction, were formed contemporaneously.

2. It is by the remains of plants and animals imbedded
among the stratified rocks that the most satisfactory sub-

divisions of the geological record can be made, as will ba

more fully stated in parts v. and vi. A chronological suc-

cession of organic forms can be made out among the rocks of

the earth's crust. A certain common facies or type of fossils

is found to characterize particular groups of rock, and to

hold true even though the lithological constitution of the

strata should greatly vary. Moreover, though comparatively

few species are universally diffused, they possess remarkable

persistence over wide areas, and even when they are re-

placed by others, the same general facies of fossils remains.

Hence the stratified formations of two countries geographi-

cally distant, and having little or no lithological reserablance

to each other, may be compared and paralleled zone by zo" ',

simply by means of their enclosed organic remains.
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II. Joints.

Lll rocks are traversed more or less distinctly by vertical

or highly inclined divisional planes termed Joints. Soft

rocks indeed, such as loose sand and uncompacted clay, do

not show these lines ; but wherever a mass of clay has been

subjected to some pressure and consolidation, it will usually

be found to have acquired them. It is by means of the

intersection of joints that rocks can be removed in blocks
;

the art of quarrying consists in taking advantage of these

natural planes of division. Joints differ in character accord-

ing to the nature of the material which they traverse

;

those in sedimentary rocks are usually distinct from those

in crystalline masses.

1. In Sedimentary Bocks.—Joints vary in sharpness of

definition, in the regularity of their perpendicular and

horizontal course, in their lateral persistence, in number, and

in the directions of intersection. As a rule, they are most

sharply defined in proportion to the fineness of grain of

the rock. In limestones and close-grained shales, for

example, they often occur so clean-cut as to be invisible

until revealed by fracture or by the slow disintegrating

effects of the weather. The rock splits up along these con-

cealed lines of division whether the agent of demolition be

the hammer or frost. In coarse-textured rocks, on the other

hand, joints are apt to show themselves as irregular rents

along which the rock has been shattered, so that they

present an uneven sinuous course, branching off in different

directions. In many rocks they descend vertically in

straight lines at not very unequal distances, so that the

spaces between them are thus marked off into so many wall-

like masses. But this symmetry often gives place to a

more or less tortuous course wifh lateral joints in various

random directions, mora especially where the different

strata vary considerably in lithological characters. A single

joint may be traced sometimes for many yards, or even for

several miles, more particularly when the rock is fine-

grained, as in limestone. But where the texture is coarso

and unequal, the joints, though abundant, run into each

other in such a way that no one in particular can be identi-

fied for so great a distance. The number of. joints in a

mass of stratified rock varies within wide limits, Among
strata which have undergone little disturbance the joints

may be separated from each other by intervals of several

yards. But in other cases where the terrestrial movement

appears to have been considerable, the rocks ara so jointed

as to have acquired therefronj a fissile character that has

nearly or wholly obliterated their tendency to split along

the lines of bedding,

An important feature in tha joints of stratified rocks is

the direction in which they intersect each other, As the

result of observation we learij that they possess two domi-

nant trends, one coincident in a general way with the

direction in which tho strata are inclined to the horizon,

and the other running transversely at a right angle or

nearly so. The former set is known as dip-Joints, because

they run with tho dip or inclination of the rocks, the latter

is termed strike-joints, inasmuch as they conforrq. to the

general strike or mean outcrop. It is owing to the existence

of this double series of joints\hat ordinary quarrying opera-

tions can be carried on, I/arge quadrangular blocks can

be wedged off, which would be shattered if exposed to the

risk of blasting, A quarry is usually worked to the dip of

a rock, hence the strike-joints form clean-cut faces in front

of the workmen as they advance. These are known as

"backs," and the dip-joints which traverse themas "cutters."

The way in which this double set of joints occurs in a quarry

may be seen in fig. 15, where the parallel lines which
traverse the shaded and unshaded faces mark the successive

strata. The broad white spaces running along the length

of the quarry behind the seated figure are strike-joints or

"backs," traversed by some highly inclined lines which

mark the position of dip-joints or " cutters." The shaded.

Fio. 15, JoiDia In limestone quairy near Mallow, CO. Curt (Q. V OoNoytr.^

ends looking towards the spectator are "cutters" from

which the rock has been quarried away on one side.

In some conglomerates the joints maybe seen traversing

the enclosed pebbles as well as the surrounding matrix.

Large blocks of hard quartz are cut through by thern as

sharply as if they had been sliced in a lapidary's machme,

and the same joints can be traced continuously through

many yards of the rock. Such facts show that the agency

to which the jointing of rocks was due must have operated

with considerable force,* Further indication of movement

is often supplied by the rubbed and striated surfaces of

joints. These surfaces, termed slickensides, have evidently-

been ground against each other. They are often coated

wibh hematite, "calcito, chlorite, or other mineral, which has

taken a cast of the Btri;o and then seems itself to be striated.

Joints form natural lines for the passage downward ani

upward of subterranean water. They likewise furnish an

eSective lodgment for surface water which, frozen by a

lowering of temperature, expands into ice, and wedges off

blocks of rock in the manner already described.
_
As they

serve, in conjunction with bedding, to divide stratified rocks

into larc^o quadrangular blocks, their effect on cliffs and other

exposed masses of rock is seen in the apparently splintered,

dislocated aspect so familiar in mountain scenery.

Occasionally a prismatic or columnar form of joints may

be observed among stratified rocks, When this occurs

among unaltered strata it is usually among those which

have been chemically formed, as in gypsum, where, as

observed by Mr Jukes in the Paris Basin, some beds are

divided from top to bottom by vertical hexagonal prisms.

A columnar structure has often been superinduced upon

stratified rocks by contact with intrusive igneous masses.

Sandstones, shale, and coal may be observed in this condi-

tion. The columns diverge perpendicularly to the surface of

the injected and altering substance, so that when the later

is vertical the columns are horizontal, or when it undulates

the columns follow its curvatures. Beautiful examples of

this character occur among the coal-searos of Ayrshire.

2. In Crystalline {Igneous) .Kocfo.—While in stratified

rocks the divisional planes consist of lines of bedding and

of joint, cutting each other usually at a high if not a right

angle, in massive igneous rocks they include joints only;

and as these do not as a rule present the same parallelism

as lines of bedding, unstratified. rocks, even though as fnll

of joints, have not the s-ame regularity of arrangement as m
the stratified formations. Granite, for example, is traversed

by two sets of chief or " master-joints," cutting each other

somewhat obliquely. Their effect is to divide the rock into

long quadrangular, rhomboidal, or even polygonal columns.

1 See an intei-cating series of erperimcuts by M'. Daubrce {CompUs-

Ecndus, Ixxiri., 1878) an the produrtion of faaJts !\nd joints.
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But a third set may usually be noticed cutting across the

columns, though less continuous a,nd dominant than the

others. When these transverse joints are few in number or

occasionally absent, columns many feet in length can be

quarried out entire Such monoliths have been from early

times employed in the construction of obelisks and piUars.

In rocks o'f finer grain than granite, such as many diontes

and dolerites, the numerous perpendicular joints give the

rock a prismatic character. The prisms however are

unequal in dimensions, as well as in the number and pro-

portions of their sides, a frequent diameter being 2 or 3

feet, though they may sometimes be observed three times

thicker, and extending up the face of a cliff for 300 or 400

feet It is by means of joints that precipitous faces of

rock are produced and retained, for, as in the case of

those in stratified masses, they serve as openings into which

GEOLOGY [IV. STEUCIURAL.

convincing evidence of movement. Judging from what

takes place at the present time on the bottoms of lakes and

of the sea, we confidently infer that when the strata now

constituting so much of the solid framework of the land

were formed, they were laid down either horizontally or

at least at low angles. When, therefore, we find them in-,

clined at all angles, and even standing on end, we conclude

that they have been disturbed. Over wide spaces they

have been upraised bodily with little alteration of their

original horizontality ; but in most places some departure

from that original position has been effected.

The inclination thus given to rocks is termed their dip.

Its amount is expressed in degrees measured from the plane

of the horizon. Thus a set of rocks half-way between the

horizontal and vertical position would be said to dip at an

angle of 45°, while if vertical they would be marked with

the angle of 90°. The edges of strata, where they coune up

to the surface, are termed their outcrop or laiset. When

they crop out, that is, rise to the surface, along a perfectly

level piece of ground, the outcrop runs at a right angle to

the dip. But any inequalities of the surface, such as

valleys, ravines, hOls, and ridges will cause the outcrop to

describe a circuitous course, even though the dip should

remain perfectly steady all the while. If a line of precipit-

ous gorge should run directly with the dip, the outcrop

wiU there be coincident with the dip. The occurrence of a

Flo. !«.—Joints In granite, Killiney Hill, Dublin. (G. V. Da Noyer.)

frost drives every year its wedges of ice, whereby huge slices

are stripped off. They likewise give rise to the formation of

those fantastic pinnacles and fretted buttresses so generally

to be observed among igneous rocks in which they occur.

But undoubtedly the most striking series of joints to be
found among igneous rocks is in" the regularly columnar, or

as it is often called, basaltic structure. This structure has

been already (ante, p. 249) described in connexion with
modern volcanic rocks. It may be met with in rocks of

all ages. It is as well displayed among the felsites of the

Lower Old Red Sandstone, and the basalts of the Carboni-
ferous Limestone in central Scotland, as among the TeVtiary
lavas of Auvergne or the Vivarais.

3. Ill Foliated Racks.—The schists likewise possess their

joints, which approximate in character to those among the
massive igneous rocks, but they are on the whole less dis-

tinct and continuous, while their effect in dividing the rocks
into oblong masses is considerably modified by the trans-

verse lines of foliation. These lines play somewhat the
same part as those of stratification do among the stratified

rocks, though with less definiteness and precision.

III. Inclination of Rocks.

The most casual observatipn is suflacient to satisfy us
that the rocks now visible at the earth's surface are seldom
in their original position. We meet with sandstones and
conglomerates composed of water-worn particles, yet form-
ing the angular scarps of lofty mountains ; shales and clays
lull of the remains of fresh-water shells and land-plants, yet
covered by limestones made up of marine organisms, and
these limestones rising into great ranges of hiUs, or undu-
lating into fertile valleys, and passing under the streets of
busy towns. Such facts, now faniQiar to every reader, and
even to many observers who know little or nothing of
systematic geology, point unmistakably to the conclusion
that the rocks have in many cases been formed under water,
sometimes in lakes, more frequently in the sea, and that
they have been elevated into land.

But sxamination discloses other and not less

Fig. 17.—Vertical strata, originally deposited horizontally or at low angleii.

gently shelving vaUey in that position will cause the out-

crop to descend on one side and to mount in a correspond-

ing way on the other, so as to form a V-shaped indentation

in its course. A ridge, on the other hand, will produce a

deflexion in the opposite direction. Hecce a series of

parallel ridges and valleys running in the same direction as

the dip of the strata underneath would cause the outcrop

'to describe a widely serpentinous course. Again, should the

rocks be vertical, the outcrop v.'ill necessarily correspond with

the dip, and continue to do so irrespective altogether of any,

irregularities of the ground. The lower therefore the angle

of inclination the greater is the effect of surface inequalities

upon the line of outcrop ; the higher the angle the less is

that influence, till when the beds stand on end it ceases.

A line drawn at a right angle to the dip is called the

strike of the rocks. From what has just been said this

line must coincide with outcrop when the surface of the

ground is quite level, and also when the beds are vertical.

At all other times they are not strictly coincident, but the

outcrop wanders to and fro across the strike according to

the changes in the angle of inclination and in the form of

the ground. The strike may be a straight line or may
curve rapidly in every direction, according to tfie behaviour
of the dip. If, for instance, a set of beds dips for half a

mile continuously to the north, the strike will run for that
distance as a straight east and west line. If the dip gradu-
ally changes to north-west and west, and then by south-
west to south, it is obvious that the strike must curve round
by north-east, north, and north-west till it once mora
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becomes parallel with its former course. Both of the

parallel lines of strike run in an east-and-west direction,

but in the one the dip is to the south, and in the other to

the north.

The strike may oe conceived as always a level line on the

plane of the horizon, so that no matter how much the

ground may undulate, or the outcrop may vary, or the dip

may change, the strike will remain level Hence in

oiining operations it is commonly spoken of as the level-

cotirse or level-bearing. A level or underground road-way,

driven through a coal-seam at right angles to the dip, will

undulate in its course if the dip changes in direction, but
it may be made perfectly level and kept so throughout a

whole coal-field so long as it is not interfered with by any
dislocations or other disturbances of the regularity of the

rocks.

The accompanying figures (figs. 18 and 19) will serve

to show some of these terms as expressed on maps and

Fia. 18.—Geological map of a portion of a rocky coast-Gne, and tbe country Inland. (J. B, Jakes.)

sectiOHS. Fig. 18 represents a geological map in which

a series of strata dips in a south-south-easterly direction (S.

28° E.). Tie angle of iuclination increases from 35° at the

northern to 50° at the southern end of the beach. On the

flat shore (AA) outcrop and strike coincide, but along

the inner margiii, where the ground ascends in a line or

cliff (BB) to the inland country ^CC), the outcrop is seen

to be deflected a little so as to cross the plateau along a
slightly more northerly line than on the beacL A section

drawn at a right angle to the strike along the line DD
would show the structure represented in fig. 19. Such a
section, expressing graphically the result of careful measni^

Fio. 19.—Section along the line DD on flg. 18.

ment in the field, would give not only the order of succes-

aioc ei' Wlo at tiie surface, bat their actual depth at any

point beneatn fc Thus a bore or shaft sunk at the point

marked, d on the maj- would have to pass through rather

more than 425 feet of rock hafore reaching the stratum 6.

The total thickness of rock measured at right angles to the

dip in fig. 19 is somewhat more than 850 feet. These
various strata, if restored to their original position, would
lie one over the other to that depth. If they were on end
they would occnpy exactly that breadth of ground. But
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the inclined position of strata makes them cover more

horizontal space ; in the present instance it increases that

pace to 1200 feet.

A convenient rule was given many years ago by the late

Mr Charles Maclaren of Edinburgh for estimating the

thickness of strata inclined at angles of less than 45°. The

real thickness of a mass of inclined strata is -^th of its ap-

parent thickness for every 5° of dip. Thus if a set of beds

dip steadily in one direction at 5° for a horizontal space of

1200 feet measured across the strike, their actual thickness

will be T^th or 100 feet. If the dip be 15°. the true thick-

ness will be -iTjths or 400 feet, and so on.

IV. COEVATURES OF EOCKS.

A little reflexion will show that though, so far as regards

the trifling portions of the rocks visible at the surface, we
might regard the inclined surfaces of the strata as parts of

straight lines, they must' nevertheless be parts of large

curves. Take, for example, the section given in fig. 19.

At the north end of that section we observe the beds to

plunge one after another into the earth at an angle of 35°.

By degrees the inclination increases until it reaches 50°.

As there is no dislocation or abrupt change of angle, but a

gradual transition, it is evident that the beds at the north

end cannot proceed indefinitely downward at the same

angle which they have at the surface, but must bend round

to accommodate themselves to the higher inclination which

sets in southwards. By prolonging the lines of the beds

for some way beneath the sea-level, we can show graphically

the nature of the curve. In every instance theref9re

where, in walking over the surface, we traverse a series of

strata which gradually, and without dislocations, increase

or diminish in inclination, we cross part of a great curva-

ture in the strata of the earth's crust.

Such foldings, however, can often be distinctly seen,

either on some clifif or coast-line, or in the traverse of a
piece of hilly or mountainous ground. The observer can-

not long continue his researches in the field without dis-

covering that the rocks of the earth's crust have been almost

everywhere thrown into curves, usually so broad and gentle

as to escape observation except when specially looked for.

The outcrop of beds at the surface is commonly the trunca-

tion of these curves. The strata must once have risen above

the present surface, and in many cases may be found
descending to the surface again with a contrary dip, the

intervening portion of the undulation having been worn
away.

If then the inclination of rocks is eo closely connected
with their curvature, a corresponding relation must hold

between their strike and curvature. In fact, the prevalent

strike of a region is determined by the direction of the axes

of the great folds into which the rocks have been throvm.
If the curves are gentle and inconstant there will be a cor-

responding variation in the strike. But should the rocks
be strongly plicated, there will necessarily be the moat
thorough coincidence between the strike and the direction

of the plication.

The curvature occasionally shows itself among horizontal

or gently inclined strata in the form of an abrupt inclina-

tion, and then an immediate .resumption of the previous
flat or sloping character. The strata are thus bent up and
continue on the other side of the tilt at a higher level.

Such bends are called monoclines or monoclinal folds,

because they present only one fold, or one half of a fold,

instead of the two which we see in an arch or trough. The
most notable instance of this structure in Britain is that
of the Isle of Wight, of which a section is given in fig.

20. The Cretaceous rocks on the south side df the island
rapidly rise in inclination till they become nearly vertical

The Lower Tertiary strata follow with a similar steen dip^

but rapidly flatten down towards the north coast. Soma

Fio. 20.—Section of the Isle of Wight—a monoclinal cm-re. a, Chalk; h, Wool-
wich and Reading beds; c, London clay; d, Bagsliot series; e, Beadon series;

/, y, Osborne and Bembrldge series.

remarkable cases of the same structure have been brought

to light by Mr J. W. Powell in his survey of the Colorado

region.

It much more frequently happens that th6~ strata have

been beut into arches and troughs, so that they can be seen

dipping under the surface on one side of the axis of a fold,

and rising up again on the other side. AVhere they dip

away from the axis of movement the structure is termed an

anticline or anticlinal fold; where they dip towards the

Fig. 21.—Plan of antit.Unai and 8> nchnal folds

axis, it is a syncline or synclinal fold. The diagram in fi^.

21 may be taken to represent a series of strata (1-lV;

thrown into an anticline (AA') and syncline (BB'). A sec-

tion drawu across these folds in the line CD would show

Fio. 22.—Section of antciUnal and synclinal folds on the line CD (fig. 21).

the structure given in fig. 22. Here we see that, at the

part of the anticlinal axis (A) where the section crosses, bed
No. 4 forms the crown of the arch, Nps. 1, 2, and 3 being

concealed beneath it. On the east side of the axis the

strata follow each other in regular succession as far as Na
13, which, instead of passing here under the nest in order,

turns up with a contrary dip and forms the centre of a
trough or syncline (B). From underneath No. 13 on the
east side, the same beds rise to the surface which passed
beneath it on the west side. The particular bed marked EF
has been entirely removed by denudation from the top of

the anticline, and is buried deep beneath the centre of tha
syncline.

Such foldings of strata must always die out unless thay
are abruptly terminated by dislocations. In the cases given
in fig. 21, both the arch and trough are represented as

diminishing, the former towards the north, the latter

towards the Jovtth. The observer in passing northwards
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along the axis of that anticline finds himself getting into

progressively higher strata, as the fold sinks down. On the

other hand, in advancing southwards along the synclinal

axis, he loses stratum after stratum and gets into lower

portions of the series. When a fold diminishes in this way

it is said to " nose out." In fig. 21 there is obviously a

general inclination of the beds towards the north, besides

the outward dip from the anticline and the inward .dip from

the syncline. Hence the anticline noses out to the north

and the syncline to the soutL

It occasionally happens that the maximum movement
eitl £r of upheaval or subsidence has taken place not along

a li te of axis but at some one point. Hence arise, on the

one hand, dome-shaped elevations of strata where the dip

13 outward from a centre (quaquaversal), round which the

beds are disposed iiTsuccessive parallel layers or rings, and,

on the other hand, circular basin-shaped depressions, towards

the centre of which there is a general inclination of the

rocks.

So great' has been the compression to which rocks have

been subjected daring the process of curvature that the

folds may often be found inverted. This has taken place

Fio. 33.—Section of Inclined axes, Bho-iTlBg consequent inversion of strattL

abundantly in regions of great plication. The Silurian up-

lands of the south of Scotland, for instance, have the arches

and troughs tilted inone direction for miles together, so that

in one half of each of them the strata lie bottom upwards.

It is in large mountain-chains, however, that inversion can

be seen on the grandest scale. The Alps furnish numerous

striking illustrations. On the north side of that chain the

older Tertiary rocks have been so completely turned over

for many miles that the lowest beds now form the tops of

the hills, whUe the highest lie deep below them. Indivi-

dual mountains, such as the Glarnisch, present stupendous

examples of inversion, great groups of strata being folded

over and over above each other as we might fold carpets.

superior grandeur may be observed among the more precipit

ons valleys of the Swiss Alps. No more, impressive testi-

mony could be given to the potency of the force by which

mountains were upheaved.

V. Dislocations op Eocks. ,

The movements which the crust of the earth has under-

gone have not only folded and corrugated the rocks, but

have fractured them in all directions. These dislocations

may be either simple fissures, that is, rents without any

vertical displacement of the mass on either side, or faults,

that is, rents where one side has been pushed up or has

sunk down. It is not always possible in a shattered Tock

to discriminate between joints and true fissures. The joints

indeed have sometimes served as lines along which fissuring

has taken place. It is common to meet with traces of fric-

tion along the walls of fissures even when no proof of actual

vertical displacement can be gleaned. The rock is more or

less shattered on either side, and the contiguous faces present

numerous slickensided surfaces. Mineral deposits may also

commonly be observed encrusting the cheeks of a fissure,

or filling up, together with broken fragments of rock, the

space between the two walls.

In a large proportion of cases, however, there has been

displacement as well as fracture, and the rents have become

faults as well as fissures. Faults on a small scale are

sometimes sharply-defined Imes, as if the rocks had been

Tig. -'4.—Corred and contorted rocks, near Old Head of Elnsale. (Du Noyer.)

Where curvature has been carried so far, we may nearly

always discover localities at which it has been so intensified

that the strata have been corrugated and crumpled till it

becomes almost impossible to follow out any particular bed
through the disturbance. On a small scale instances of such

extreme contortion may now and then be found at landsb'ps,

where fissile shales have been pressed forward by advancing

heavy masses of more solid rock. But it is of course among
the more plicated parts of mountain-chains that the struc-

ture receives it best illustrations. Few travellers who have

passed the upper end of the Lake of Lucerne can have failed

to notice the remarkable cliffs of contorted rocks near

Fln^lfen. But innnmerable examples of equal or even

^FYo. 25.—Section of clean-cnt laolt.

sliced through and fitted together again after being shifted

(fig. 25). In such cases, however, the harder portions ol

the dislocated rocks wUl nsuaUy be found slickensided.

More frequently some disturbance has occurred on one or

both sides of the fault. Sometimes in a series of strata the

beds on the side which has been pushed up are bent down

Fio. 2&—Section of strata, bent at a lino of faolt.

against the fault, whUe those on the opposite side are ben*

up (fig. 26). Most commonly the rocks on both sides are

considerably broken, -jumbled, and crumpled, so that the

line of fracture is marked by a belt or wall-like mass of

fragmentary rock. Where a dislocation has occurred

through materials of very unequal hardness, such as solid



302 GEOLOGY [iV. STRUCT0EAU

limestone bands and soft shales, or where its course has been

nndulating, the relative shifting of the two sides has occa-

pionally brought opposite prominences togetlier so as to

leave wider interspaces, as iu fig. 27. The actual breadth

fio, J7 Section o( fault, showing the alicmate expmsione «nd contractions

due to the shifting of one side of a sinuous fissure.

of a fault may vary from a mere chink into which the point

r«f a knife could hardly be inserted up to a band of broken

rock many yards wide. But in these latter cases we may
usually suspect that so great a breadth of fractured materials

has been produced not by a single fault but by a series of

closely adjoining and parallel faults.

Faults are sometimes vertical, but are generally Inclined.

The largest faults, that is, those which have the greatest

FiQ. 38.—Section of a vertical and.iucUned fault.

vertical displacement, slope at high angles, while those of

only a few feet or yards may be inclined as low as 18° or

20°. The inclination of a fault from the vertical is called

its hade. In fig. 28, for example, the fault between A and

C being vertical has no hade, but that between C and B
hades at an angle of 70° from the vertical to the right

hand. The amount of displacement is represented as the

same in both instances, so that the level of the bed a is

raised between the two faults at- C above the uniform

liorizon which it retains beyond them.

That faults are vertical displacements of parts of the

rn.rth'fl crust is most clearly shown when they traverse

J tratified rocks, for the regular lines of bedding and the

originally flat position of these rocks afford a measure of

the disturbance. Accordingly we may consider here the

effects of faults as they traverse (1) horizontal, (2) inclined,

or (3) undulating strata.

1. In the above section (fig. 28) two faults are supposed

to traverse a set of horizontal strata, anc to displace them

in opposite directions. Hence the portion between them

appears as if it had been pushed up, or as if the part on

either side had slipped down. The amount of vertical dis-

placement is measured from the end of any given stratum,

gay a, on one side of the fault, to its corresponding end on

the other side. Suppose, for example,-that the black band

'n fig. 29 represents a known stratum such as a seam of

• oal, which, having been explored in underground operations,

i known to be cut by a fault at a depth of a hundred yards

Ltjlow the surface at A, and to lie 200 yards deep on the

other side of the fault below B. The amount of displacement

is the vertical distance between the two severed ends a and b.

JThis is termed the th7-ow of a fault. From these two sections

(Sgs. 28 and 29) we see that the horizontal distance to which
•% two ends of a faulted stratum may be separated does not

depend upon the amount of throw but upon the angle of

the hade. In the left-hand fault in fig. 28 there is no hade.

Fio. 29.—Measureineot of the throw of a faolt.

for the fault is vertical ; consequently there is no lateral

displacement. In fig. 29, however, where the fault hades

considerably, there is a lateral shift of the bed, the end a
being 150 yards to the left of b. In this example the

lateral shift is half as much again as the vertical. It is

obvious that a fault of this kind must seriously affect the

value of a coal-field ; for while the C9al-seam might be

worked up to a on the one side and to b on the other, there

would be a space of 150 yards of barren ground between

the.se two points where the seam never could be found. The
lower the angle of hade the greater the breadth of such

barren ground. Hence the more nearly vertical the lines

of fault, the bettor for the coal-fields.

In the vast majority of cases faults hade in the direction

of downthrow, in other words, they slope away from the

side which has risen. Consequently the mere inspection

of a fault in any natural or artificial section suffices in most

cases to show which side has been elevated. In raining

operations the knowledge of this rule is invaluable, for it

decides whether a coal seam, dislocated by a fault, is to be

sought for by going up or down. In fig. 29, for example,

a miner working from the right and meeting with the fault at

b, would know from its hading towards him that he must
ascend to find the coal. On the other hand were he to

work from the left and catch the fault at a, he would see

that it would be necessary to descend. According to this

rule a normal fault never brings one part of a bed below

another part, so as to be capable of being pierced twice by
the same vertical shaft. Exceptional cases, however, where

the hade is reversed, do occasionally appear. In fig. 30 a

series of strata, 1 to 11, are represented as folded in an

inverted anticline, and broken through by a fault along the

axis, the portion on the right side having been pushed up.

Fig. 30.—Inverted anticiine and reversed fault.

The effect of the movement has been to make the ends of

the beds on that side overlie higher beds on the other side.

A shaft would thus pierce thf- ^ame stratum twice. In-

stances of reversed faults are chiefly met with in much dis-

turbed districts, such as mountain chains, where the rocks

have been affected by great undulations and corrugations.

But instances on a small scale, like that in fig. 31, may now
and then be encountered even in lowland districts, where

no great disturbance has taken place.

2. Faults traversing inclined strata usually group them-
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Belves into two series, one running in the same general

direction aa the dip of the strata, the other approximating

Fio. 31— Reverscii fault, Uddesdale.

to the trend of the strike. Tliey are accordingly classined

as dip-faults and strike-faults. They are not always to be
sharply marked off from each other, for the dip-faults will

often be observed to deviate considerably from the normal
direction of dip, and the strLke-fanlts from the prevalent
strike, so that in such cases they pass into each other.

A dip-fault produces at the surface the effect of a lateral

shift of the strata. This effect increases in proportion as

the ungle of dip lessens. It ceases altogether when the beds
are vertical. Fig. 32 may be taken as a plan of a dip-fault

Fio. 32.—Finn of slrata cot by a dip-fault.

traversing a series of strata which dip northwards at 25°.

The beds on the east side look as if they had been pushed
horizontally southwards. That this apparent horizontal

displacement is due really to a vertical movement, and to

the subsequent planing down of the surface by denuding
agents, will be clear if we consider what must be the effect

of the vertical ascent or descent of the inclined beds on one
side of a dislocation. Take the bed a in fig. 32, and
suppose it to be still unbroken by the fault. It will then
run in a straight east and west line. When tha /ault takes

place, the part on the west side is pushed up, or, what
comes to the same, that on the east side is let down. A
horizontal plane cutting the dislocated stratum will show
the portion on the west side lying to the north of that on
the east Side of the fracture. The effect of denudation has

usually been practically to produce such a plane, and thus

to exhibit an apparently lateral shift. This surface displace-

ment has been termed the heave of a fault. Its dependence
upon the angle of dip of the strata may be seen by a com-
parison of figs. 33 and 34. In the former figure the

bed a, once prolonged above the present surface (marked

by the horizontal line), is represented as having dropped

from db to ec, the angle of inclination being 25°. The
heave amounts to the horizontal distance between b and e.

Bui if the angle should rise to 60°, as in fig. 34, though

the amount of throw or vertical displacement remains the

same, we see that the heave or horizontal shift diminishes

to about a quarter of what it is in fig. 33. This diminu-

tion would continue with every increase of inclination in

the strata till among vertical beds there would be no heave

at all.

fio. 33.—Section along the line of a fault in strata dipping at it'

Strike-fanlts, where they exactly coincide with the strike,

maj sometimes remore the outcrop of some strata by never

South

W]^
MrtT,

Fio. 34.—Section along the line of a fault In strata dipping at S0°.

allowing them to reach the surface. Fig. 35 shows a plan

of one of these faults (FF), having a downthrow to the

north. In crossing the ground from north to south we pass

successively over the edges of all the beds, except Nos. 3

Fio. 35.—Plan of a atiike-fanlt.

and i, which are cut out by the fault as shown in fi^

36, which is a section drawn across the ground at a right

angle to the strike. It seldom happens, however, that such

strict coincidence between faults and strike continues for

Fio. 3S.—Section ocnsa the plan, flg. 35.

more than a short distance. The dip is apt to vary a little

even among comparatively undisturbed strata, and every

such variation causes the strike to undulate and thus to be
cut more or less obliquely by the line of dislocation, which
may nevertheless run quite straight. Moreover, any in-

crease or diminution in the throw of a etrike-fault will of
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course have the effect of bringing the dislocated ends of the

beds against the line of dislocation. In fig. 37, for in-

Fio. 37.—Plan of strati traTci«a by a diminishing strike-fanlt.

stance, which represents in plan another strike fault, we see

that the amount of throw is diminishing towards the left so
as to allow lower beds to successively appear, until, at tlie

extreme left side of the ground, the fp.ult merely brings one
pan of the same bed (No. 5) against another part.

3. Their effects become more complicated where faults

traverse undulating and contorted strata. Sometimes we can
distinctly trace an undulation as the result of a fault. In
the flat limestone beds shown in fig. 38, for example,

Fio. 38.—Corring of strata on one side of a fanlt

there can be no doubt that the gentle depression from d to
e would not have taken place but for the existence of the
fault ah. But in all countries where the rocks have been
thrown into folds and corrugations these structures are tra-

versed by faults. It then often happens that the same
fault appears to be alternately a downthrow on opposite
sides. Let us suppose a series of gently rolling strata to
be cut by a transverse fault as in the diagram in fig. 39.

Fio. 39.—Diagram of gently undulating strata cut by a talt, with alternate
throw in opposite directions.

At each of the two ridges on the near side of the fault

the effect is an upthrow, while in the intervening valley it

is a downthrow. On the opposite side of the fault each of
these effects is reversed It rarely happens, however, that
a fault makes any such visible crack at the surface. The
rocks have all been worn down so much that it is usually
only by careful examination of their dip that the existence
o{ faults can be determined.
The influence of faults upon curvatures may be illustrated

by a plan and sections of a dislocated anticline and syncline,
which will also show clearly how the apparently lateral dis-

placement of outcrop produced by dii)-faults is due to
vertical movement. Fig. 40 represents a plan of strata
thrown into an anticlinal fold AA and a synclinal fold SS,
«nd traversed by a fault FF, which is an upthrow to the

left hand. We have seen that a dip-fault always shafts the

outcrop to the dip on the upthrow side, and this will be

> V
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folds narrow the anticlines but widen the synclines on the

downthrow side, while they widen the anticlines and
narrow the synclines on the upthrow side.

Dislocation may take place either by a single fault or as the

combined effects of two or more. Where there is only one
fault, as in Cg. 43, one of its sides may be pushed up or let

down, or there may be a simultaneous opposite movement on

either side. In such cas^s, there must be a gradual dying

out of the dislocation towards either end; and there will usu-

ally be one or more points where the displacement has reached

a maximum. Sometimes, as shown in fig. 44, a fault with

a considerable maximum throw (35 feet, yards, or fathoms,

in the drawing) splits into minor faults at the terminations.

Examples of this kind occur not infrequently in coal-work-

Fio. 44.—Plan of a fault splitting into minor faults.

ings. In other cases the offshoots take place along the

line of the main fissure (fig. 45). Exceedingly complicated

L
r~i

7;

FiQ. 45.—Plan of main fault, with branches,

examples occur in some coal-fields, where the connected

faults become so numerous that no one of them deserves

to be called the main or leading dislocation.

The subsidence or elevation of a large mass or block of

rock has more usually taken place by a combination of

faults. If we suppose two fissures to meet at a point, as

at b in fig. 46, and to die out respectively at a and c, the

Fio. 46.—Plan of two Sssorea.

intervening triangular mass cd may be moved upwards or

downwards, or it may remain stationary while the surround-

ing ground is displaced The masimn.m displacement in

such an instance would be sought for towards b ; in the

direction e there would be no displacement at alL

It often happens that, by a succession of parallel and
adjoining faults, a series of strata is so dislocated that a

given stratum which may be near the surface on one side is

carried down by a series of steps to some distance below.

Excellent examples of these step-fcml'.s (fig. 47) are to be

Fio. 47.—Section of strata cut by step-faults.

seen in the coal-fields on both sides of the upper part of the

estuary of the Forth. Instead, however, of having the

same downthrow, parallel faults frequently show a move-
ment in opposite directions. If the mass of rock between
them has subsid,ed relatively to the surrounding ground,

they are irough-faults (fig. 48). They enclose wedge-shaped

masses, of which the apices, formed by the junction of two

Fio. 48.—Tiough-faults.

faults, point downwards. In the accompanying section

(fig. 49) of a portion of the thick coal of South Stafford-

shire, drawn to scale by Mr Johnson of Dudley (Records

of Geol. Survei/, vol. L part 2, p. 313), the commencement
of a trough-fault is shown in the centre of the figure.

The late llr Jukes carefully described this interesting section, and
showed that the coal must once have been more arched than now,
and that on the cessation of the elevatory process the fractured

pieces adjusted themselves to their new position by means of disloca-

tions. The mass of higher beds (A) driven as a wedge into the coal,

has hindered the bed from regaining its horizontality, and at the

same time has caused the adjacent parts of the coal (BB) to be so

crushed by the enormous pressure as to have been reduced to "a
paste of coal dust and very small coal " (Memoir on SmUh Staford-
shire Coal-field, 2d ed., p. 194).

It will be observed that the hade of the faults is towards

Fio. 49.—Section of a faulted part of the thick coal of South Staffordshire.

the downthrow side, and that the wedged-shaped masses

with broad bottoms have riseu, while those with narrow

bottoms and broad tops have sunk.

It has been already {ante, p. 261) pointed out that faults

are traceable to the effects of elevation. The general hade
or inclination of faults towards the side of downthrow was
satisfactorily explained by the l^te Mr Jukes in the last

edition of the present work.

l(t—13

" Suppose," he says, " that in diagr.im fig. 50 we have a portion

of the earth's crust, of which AB is the surface, and CD a plane
acted ou by some widespread force of expansion tending to bulge
upwards the part ABCD. If then a fracture takes place along tho
line EF, it is obvious that the expanding force will, on the side of

AC, have the widest base CF to act upon, while it will have a pro-

portionately less mass to move in the part AECF, which grows
gradually smaller towards the surface, than on the other side of the
fault, where, with the smaller base FD, the mass FDBE continually
grows larger towards the surface. The mass G will consequently ho
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mnch more easily raised into the position AcC/, tlian the mass H
inte the position D/^e", the elevation of which could hardly take

place without leaving a great optn gap along the line of fault

between FE and/V, and, moreover, without leaving the projecting

piece i! overhanging without any support.
" This is yet more clearly perceptible if we suppose two such

fissures, as in fig. 51, iacUuing towards each otber since, if we sup-

Fig. 51.

pose the included piece. I f o be elevated into the position indicated

by the dotted lines, it becomes utterly unsupported unless we sup-

pose huge dykes or ejections of igneous rock to issue out along each

fault. But this would remove the case from the class of fractures

we are at present considering."

Trongli-faults offer at first some difiBculty. In fig. 48,

for example, it is evident that ia both the wedge-shaped

masses (A and B) there has been sub.:idence. The bed X
is cut by four faults. In the space B two of these faults

hade towards each other, and as they have the same amount
of throw the level of the bed remains unchanged on either

side. In the other trough; however, the fault a has a throw

twice as much as that of 6 which it completely cuts ofl".

The two faults d and/neutrrilize each other, and are con-

nected with a vertical fissure without any throw. The fault

a, however descends with its persistent hade and dislocates

the bed Z and the other strata below. Mr Jukes proposed

the following satisfactory explanation of this kind of etruc-

ture.

" Suppose the beds AA, BB, &c., (fig. 52} to have been formerly
in a state of tension, arising from the bulging tendencv of nn

" ^Vhen the forces of elevation were withdrawn, the rocks would

doubtless have a tendency to settle dowu again, but these newly-

Fig. 62

Internal force, ana one fissure, FE, to have been formed below,
which on its course to the surface splits into t\vo, ED and EC.
If the elevatorj force were then continued, the wedge-like piece

of rock \V between these two fissures, being unsupported, as the
rocks on each side seiMiratcd, would settle down into the gap as

in fig. 63. If the olovatory action were greater near the fissure than
farther from it, the single fissure below would have a tendency to
gape upwards, and swallow down the wedge, so that eventually this

might settle down, and become fixed at a point much below its

previous relative position. Considerable friction and destruction
of the rocks, so as to cut off the corner gh (fig. 63) on either side,

would probably take place along the sides of the fissures, and thus
widen the gap, and allow the wedge-shaped piece W to settle down
stiU further.

( Fig. 53.

included wedgtt-shaped, and other masses, would no longer fit into

the old spaces, so that great compression and gi-cat lateral pressure

might then take place."

In fig. 49 an excellent illustration is afforded of bow an

arched mass of strata has been faulted, and how trough-faults

have been formed.

VI.

—

Cleavage.

Tliere is yet another system of divisional planes, termed

Cleavage, by which rocks are sometimes traversed. When
this structure is well developed it divides a rock into

parallel lamince, which run at a high angle quite independ-

ently of stratification or any other divisional planes. Jt is

most perfect in proportion to the fineness of grain of the

material in which it occurs. Hence fine argillaceous rc>cks

show it admirably. An ordinary roofing slate may l)e

taken as an illustration of h. cleaved rock ; its opposite

surfaces are cleavage-planes, while the opposite faces of a

slab of shale would be stratification-planes. Though n'ost

perfectly exhibited by clay-slate, cleavage occurs in other

rocks, even in old lavas and tuffs, limestones, and sandstones

or greywackes ; but as the texture increases in coarseness

the cleavage lines become more undecided and further apwt.
The structure may be observed to vary in distinctness in

the same face of rock, being well-defined among bands »f

slate, but becoming faint or even disappearing in intercala*^

beds of sandstone or grit.

f^|:^.^^'•^--^

n;S;7??, '^^. w l^
""^ Du Noyci) of a blocK of Tariegated slalc from

?n^L °
hI

",""'^.yfT- .™'= '^'"">P''^<i bands maik the bedding, and the
flno perpendicular alvlK In front are the cleavage planes; the line lines on llw

rtfj,.?li „f """^'^
^^'"m'^' 'i"''"- "" ""=' "<" »e ^^<=" for Plonca of

Kugh 'the whuebanda.""'
'' '"'"'"''' "°' '"" ''^»^"«" "'""" "» '^°' f^^'

The direction of cleavage usually remains persistent over
considerable regions, and, as was shown by Sedgwick, corre-
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eponos on the whole with the strike of the rocks. It is,

however, independent of bedding. Among curved rocks the
cleavage planes may be seen traversing the contortions
without sensible deflexion from their normal direction,

parallelism, and high angle. Mr Jukes pointed out that
over the whole pf the south of Ireland the trend of the
cleavage seldom departs 10° from the normal direction

E. 25° N., no matter what may be the differences in character

and age of the rocks which it crosses. Some of the more
obvious characters of cleavage are shown in fig. 54, which
represents a block of cleaved variegated slate about 1 8 inches

in height. The left side of the block which is in shadow is

formed bya smooth cleavage plane, and the ^hole block might
be split into laminae parallel to that plane as shown by tho

cleavage lines in front. The lines of stratification are

marked by the white and dark contorted bands, the axes
of which evidently correspond nearly with the direction of

the cleavage. These bands are commonly marked in nature
by zones of different colour, and sometimes of texture. In
tlie p;esent instance the white bands are more sandy than
the rest of the mass, and the cleavage-planes only partially

enter them. This specimen is further interesting as it

bears witness by its puckered bedding to the great lateral

pressure in virtue of which, as we have already seen {ante,

p. -261), the cleavage structure has been produced.

Vn. Igneous Rocks as Part of the STEtrcruEE
OF THE EaETH's CeITST.

In this section we shall consider the part taken by igneous

rocks in the architecture of the earth's crust. Their litho-

logical differences having already been described in part

ii., it is their larger features in the field that now require

attention,—features which in some cases can be well illus-

trated by reference to the action of modem volcanoes, and

in other cases bring before us parts of the economy of vol-

canoes which can never be reached in any recent cone. A
study of the igneous rocks of former ages thus serves to

augment our knowledge of volcanic action. .

At the outset an obvious distinction must be drawn
between those igneous masses which reached the surface and

consolidated there, like modern lava streams or showers of

ashes, and those which we must believe nevfer found their

way to the surface but consolidated at a greater or less

depth beneath it. There must be the same division to be

drawn in the case of every active volcano of the present day.

But we can examine only the materials which reaeh the sur-

face, and we can but speculate as to the nature and arrange-

ment of what still lies underneath. .In the revolutions to

which the crust of the earth has been subjected, however,

the subterranean continuations of volcanic sheets have often

been laid bare, and not only so, but sections have been

opened into the very heart of masses which, though molten

and eruptive, seem never to have been directly connected

with actual volcanic outbursts. All those subterranean

intruded masses, which are now revealed at the surface otily

after the removal of the depth of rock which once covered

them, may be grouped together into one division under the

names plutonic, inlnisive, or mhsequent. On the other

hand, all those which came up to the surface as ordinary

volcanic rocks, whether molten or fragmental, and were

consequently contemporaneously interstratified with the

formations which happened to be in progress on the surface

at the time, may be classed in a second group under the

names volcanic, interhedded, or contemporaneous.

It is obvious of course that these are only relative terms.

Every truly volcanic mass which,' by being poured out as

a lava-stream at the surface, came to be regularly inter-

stratified with contemporaneous accumulations, must have

been directly connected below with molten matter which

did not reach the surface. One part of the total mass
therefore would be included in the second group, while

another portion, if ever exposed by geological revolutions,

would be classed with the first group. Seldom, however,

can the same masses which flowed out at the surface be

traced directly to their original underground prolonga-

tions. It is evident that an intrusive rock, though
necessarily subsequent in age to the rocks through which il

has been thrust, need not be long subsequent. Its relative

date can only be certainly affirmed with reference to th«

rocks through which it has broken. It may be older thafl

other rocks through which it has not been intruded bu(

which lie almost immediately above it. The probabU
geological date of its eruption must be decided by the ti'v

dence to be obtained from the grouping of the rocks all

around. Its intrusive character can only certainly deter

mine the limit of its antiquity. We know that it must hi

younger than the rocks it has invaded ; how much youngel

must be otherwise determined. On the other hand, an in-

' terbedded or contemporaneous igneous rock has its date

precisely fixed by the geological horizon on which it lies.

A lava-bed or tuff intercalated among strata containing

Spk€7iopteris affi,nis, Lepidodendron veltheimianum, Leper-

ditia, and other associated fossils, would unequivocally

prove the existence of volcanic action at the surface during

the Lower Carboniferous period, and at that particular part

of the period represented by the horizon occupied by the

volcanic bed. An interbeddedand anintrusive mass fotmdon
the same platform of strata would not necessarily be coeval.

On the contrary, the latter, if clearly intruded along the

horizon of the former, would necessarily be posterior in date.

It will be understood then that the two groups have their

respective limits determined solely by their relations to the

rocks among which they may happen to lie.

The value of this classification for geological purposes is

great. It enables the geologist to place and consider by
themselves the granites, quartz-porphyries, and other crys-

taUine masses which, though lying sometimes perhaps at

the roots of ancient volcanoes, and therefore intimately con-

nected with volcanic action, yet owe their special characters

to their having consolidated under pressure at some depth
within the earth's crust; while he arranges in another

series the lavas and tuffs which, thrown out to the surface,

bear the closest resemblance' to the ejected materials from
modern volcanoes. He is thus presented with the records

of hypogene igneous action in the one group, and with
those of superficial volcanic action in the other. He is

furnished with. a method of chronologically arranging the

volcanic phenomena of past ages, and is thereby enabled to

collect materials for ahistoryof volcaiiicaction over the globe.

In adopting this classification for unravelling the geologi-

cal structure of a region where igneous rocks abound, the

geologist will encounter instances where it may be difficult

or impossible to decide in which group a particular mass of

rock must be placed. He will bear in mind," however, that

after all, such schemes of classification are proposed only

for convenience in systematic work, and that there are no
corresponding hard and fast lines in nature. He will recog-

nize that aU crystalline or glassy igneous rocks, whether the

portion visible be interbedded or intrusive, must bo intru-

sive at a greater or lesS depth from the surface. Every

contemporaneous sheet has proceeded from some internal

pipe or mass, so that though interbedded and contemporane-

ous with the strata at the top, it is intrusive in relation to

the strata below. But we cannot always assert that an

intrusive mass must have been connected with an outflowing

interbedded sheet above.'

Section i.-—Plutonic, Ihfntstve, or Suisequent Ignecmi Rocks.

Under this section we have to consider the part played
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\iy igneous rocks which, either possessiug a crystalline

(sometimes glassy or ^ felsitic) structure have been in-

jected in a fluid or at' least viscous condition into other

rocks, or having been blown into fragments have consoli-

dated in volcanic pipes. After some practice in the field

the geologist learns to recognize these rocks, and to distin-

guish them from the similar masses which must be placed

in the contemporaneous series. As a rule their crystalline

texture is coarser than in that series ; only in a few rare

cases does a cellular or amygdaloidal character appear, and

the fragmental accompaniments so characteristic of the con-

temporaneous sheet are only found in the actual vents of

eruption. Granite, syenite, felsite, diorite, basalt, and

agglomerate occur in this form.

The general law which has governed the intrusion of

igneous rock within the earth's crust may be thus stated :

every fluid mass impelled upwards by pressure from belowj

or by the expansion of its own imprisoned vapour, has

sought egress along the line of least resiatance. What that

line was to be has depended in each case upon the structure

of the terrestrial crust and the energy of eruption.

In many instances it has been determined by an already

existent dislocation ; in others by the planes of stratification,

or by the surface of junction of two unconformable forma-

tions, or by irregular cracks and rents, or by other more
complex lines of weakness. Sometimes the intruded mass
has actually fused and obliterated some of the rock which
it has invaded, incorporating this portion into its own
substance. The shape of the channel of escape has neces-

sarily determined the form of the intrusive rock, as the

mould regulates the form assumed by a mass of cast-iron.

This oS'ers a very convenient means of classifying the

intrusive rocks. According to the shape of the mould in

which they have solidified, they may be arranged as—(1)

amorphous masses. (2) sheets, (3) veins and dykes, and

(4) necks.

I. Amorphous Masses.—These consist chiefly of crys-

talline coarse-textured rocLs, Granite and syenite are

the most conspicuous, but there are to be included also

various quartz-porphyries, felsites, diorites, &c. Where
rocks occur in this form which also are found in sheets

and dykes as well as contemporaneous beds, it is com-

monly observed that they are more coarsely crystalline

in the form of amorphous masses than in any other.

Doleritic rocks afi'ord many examples of this characteristic.

Granitic Bosses.—It was once a firmly-held tenet that

granite is the oldest of rocks, the foundation on which all

other rocks have been laid down. This idea no doubt
originated in the fact that granite is found rising from
beneath gneiss, schist, and other crystalline masses which
in their turn underlie very old stratified formations. The
intrusive character of granite, shown by its numerous rami-

fying veins, proved it to be later than at least those rocks

which it had invaded. Nevertheless the composition and
structure of gneiss and mica-schist were believed to be best

explained by supposing these rocks to have been derived
from the waste of granite, and thus, though the existing

intrusive granite had to be recognized as posterior in date,

it was regarded as only a subsequent protrusion of the
vast underlying granitic crust In this way the idea
of the primeval or fundamental nature of granite held its

ground.

From what has already {ante, p. 258) been said regard-
ing the fusion and consolidation of rocks, and the evidence
supplied on this subject by granite itself, it will readily be
understood that the first or original crust could hardly have
been one of granite. That rock, so far as can be made out
by careful microscopic examination, appears to have always
consolidated under considerable pressure, and in the pre-
sence of superheated water and even of liquid carbonic

acid—conditions which probably never obtained at the

earth's immediate surface. The original crust may have

been of a glassy character like some of the vitreous lavas

;

but whatever it was, no trace of it has ever been or is ever

likely to be found.

The presence of granite at the existing surface must m all

cases be due to the removal by denudation of the masses

of rock under which it originally consolidated. The fact

that, wherever extensive denudation of an ancient series of

crystalline rocks has taken place, a subjacent granite nucleus

is apt to appear does not prove that rock to be of a prim-

eval origin. It shows, however, that the lower portions c.

crystalline roclis very generally assume a granitic type, and

it suggests 'that if at any part of the earth we could

bore deep enough icto' the crust we should probably come

to a granitic layer. That this layer, even if general

round the globe, is not always of the highest geological

antiquity is abundantly clear from the fact that in many

cases it can be proved to be of later date than fossiliferoHs

formations the geological position of which is known ; that

is, the granitic layer has invaded these formations, rising

up througli them, and probably melting down portions of

them in its progress. This is true not only of ancient

Paleozoic but of other stratified rocks of various much
more recent ages. So that we must conclude that 'granite

does not belong exclusively to the earliest nor to any one geo-

logical period, but rather that it has been formed at various

epochs, and may even be forming now, wTierever the coa-

ditions required for its production have existed. As a

matter of fact granite occurs much more frequently in

association with older and therefore lower than with newer

and higher rocks. But a little reflexion shows us that this

must be the case. Granite having a deep-seated origin

must rise through the lower and more ancient masses before

it can reach the overlying more recent formations. But

many protrusions of granite would doubtless never ascend

beyond the lower rocks. Subsequent denudation would be

needed to reveal these protrusions, and this very process

would remove the later formations and at the same time

any portions of the granite which" might have reached

them.

Granite frequently occurs in the central parts of moun-
tain chains ; sometimes it forms there a kind of core round

which the various gneisses,' schists, and other crystalline

rocks are arranged with more or less irregularity. Itore

frequently it appears in large eruptive boss.s which traverse

indifi'erently the rocks on the line of which they rise.

Sometimes it even overlies the schistose and other rocks,

as in the Piz de Graves in the upper Engadine, where a

wall-like mass of granite, with syenite, diorite, and altered

rocks, may be seen resting upon schists. In the Alps and
other mountain ranges it is found likewise in large bed-like

masses which run in the same general direction as the rocks

with which they are associated.

Many of the most characteristic features of granitic bosses

can be admirably studied where the rock has risen through
contorted sedimentary formations, which form undulating

or hilly ground rather than mountains. The granite of the

south-east and east of Ireland, the south of Scotland, and
the south-west of England may be taken as illusti»tive

examples.

In the south-east of Ireland a mass of granite 70 miles

in length and from 7 to 17 in width stretches from north-

east to south-west, nearly along the strike of the Lower
Silurian rocks. These strata, however, have not been

upraised by it in such a way as to expose their lowest beds

dipping away from the grardte. On the contrary, they

seem to have been contorted prior to the appearance of that

rock ; at least they often dip towards it, or lie horizontally

or undulate upon it, apparently without any reference to
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movements which it could have produced, as Mr Jukes

has shown, the Silurian strata are underlaid by a vast mass

of Cambrian rocks, all of which must have been invaded by

the granite before it could have reached its present horizon.

He infers that the granite must have slowly and irregularly

eaten its way upward through the Silurian rocks, absorbing

much of them into its own mass as it rose. For a mile or

more the stratified beds nest the granite have been altered

into mica-schist, and are pierced by numerous veins from
tha invading rock. Within the margin of the granitic

mass belts or rounded irregular patches of schist are

enclosed ; but in the centrak tracts where the granite is

widest, and where therefore we may suppose the deepest

parts of the mass have been laid bare, no such included

patches of altered rock occur. From the manner in which
the schistose belt is disposed round the granite, it is evident

that the upper surface of the latter rock where it extends

beneath tlie schists must be very uneven. Doubtless it

rises in some places much nearer to the present surface of

the ground than at others, and sends out veins and strings

which do not appear above ground. If, as Mr Jukes sup-

poses, a thousand feet- of the schists could be restored at

some parts of the granite belt, no doubt the belt would
there be entirely buried ; or if, on the other hand, the same
thickness of rock could be stripped off some parts of the

band of schist, the solid granite underneath would be laid

bare. The extent of granite surface exposed mvrst thus be
largely determined by the amount of denudation, and by
the angle at which the upper surface of the granite is

inclined beneath the schists. Where* the inclination is

high, prolonged denudation will evidently do comparatively

little in widening the belt. But where the slope is gentle,

and especially where the surface undulates, the removal for

some distance of a comparatively slight thickness of rock

may uncover a large breadth of underlying granite.^

Recent observations by Professor Hull and Mr Traill of

the Geological Survey have shown that in the Mourne
Mountains a mass of granite has. in some parts risen up
through highly inclined Silurian rocks, which consequently

seem to be standing almost upright upon an underlying

boss of granite. The strata are sharply truncated by the

crystalline mass, and are indurated but not otherwise

altered. The intrusive nature of the granite is well shown
by the way in which numerous dykes of dark melaphyre
are cut off when they reach that rock.^

In the Lower Silurian tract of th^ south of Scotland

several large intrusive bosses of granite occur. The t-trata

do not dip away from them on all sides, but with trifling

exceptions maintain their normal N.E. and S.W. strike up
to the granite on one side, and resume it again on the

other. The granite indeed occupies the place of so much
Silurian greywacke and shale. There is usually a metamor-
phosed belt of variable width in which, as they approach
the granite, the stratified rocks assume a schistose or

gneissoid character. Numerous small, dark, often angular
patches or fragments of mica-schist may be observed along

the marginal parts of the granite. Similar features are

presented by the granite bosses of Devon and Cornwall
which have risen through Devonian strata.

The manner in which some bosses of granite penetrate
the rocks among which they occur strongly reminds one
of the structure of volcanic necks or pipes. The granite is

found as a circular or elliptical mass which seems to

descend vertically through the surrounding rocks without
seriously altering or disturbing them, as- if a tube-shaped
opening had been blown out of the crust of the earth up
which the granite had risen. Several of the granite masses
oC the south of Scotland exhibit this character very strik-

' Bee Jukes's Manual of Oeology, 3d ed., p. 243.
Horiiontal Scclinn No. 22. Geol. Sum. Ireland.

ingly. That granite and granitoid rucks have actjally been

associated with volcanic action is shown by the way in

which they occur in connexion with the Tertiary voloanic

rocks of Skye, Mull, and other islands in the Inner Hebrides.

As Mr Jukes suggested many years ago, granite or granitoid

masses may lie at the roots of volcanoes, and may be the

source whtuce the more silicated lavas, such as trachyte and

liparite, proceed.'

That some granite, however, is of metamorphic origin,

that is to say, has been produced by the gradual softening

and recrystallization of other rocks at some depth within

the crust of the earth, seems to be now satisfactorily estab-

lished. Such granite may be looked upon as the extreme

of metamorphism, the various schists and gneisses being less

advanced stages of the process. Provided the chemical

composition of the altered rock be the same as that of

granite, it is not necessary that the granite resulting from

its alteration should be supposed to differ in any noteworthy

particular from ordinary intrusive or igneous granite. The
members of the Geological Survey of Ireland have indeed

distinguished two granites in Galway, one of which they

regard as metamorphic, the other as igneous. The former

is characterized by the occurrence of two felspars (orthoclasa

and oligoclase) ; the latter contains only one (orthoclase).

More recently, however, in the east of the country thfiy

have separated two groups of granites, of which the intru-

sive masses are composed of dark-coloured quartz, ortho-

clase, albite, and fclack mica (Mourne Mountains), while the

metamorphic variety is formed of grey felspar, quartz, and

black mica. The mineralogical composition of granito

formed by the metamorphism of other and specially sedi-

mentary rocks must necessarily vary with that of the masses

out of which it has arisen. In some cases there is a regular

gradation from true granite outward into the schistose and

gneissose masses. But this passage need not always occur,

for if the granite was subject to unequal pressure (which it

assuredly would iu most cases be) it would 'n its soft, pasty

condition undoubtedly be squeezed mto any rents made iu

the surrounding rocks, apd would thu3 imitate exactly a

truly igneous mass, which in actual fact it would then be.

When a mass of granite rises through unaltered or only

locally altered strata, it may fairly be assumed to be

igneous and intrusive. When, on the other liand, it

is intimately associated with extensive masses of schist

and gneiss, many of which can only be distinguished

from it by their foliated structure, its metamorphic origin

may at least be strongly suspected. Fundamentally, indeed,

igneous and metamorphic granite seem to be due only to

different modifications of the same subterranean processes.

A mass of originally sedimentary rocks may be depressed

to a depth of several thousand feet within the earth's crust,

subjected there to vast pressure and considerable heat in

presence -of interstitial water or steam, and may thus be

metamorphosed into crystalline scliists. A portion of this

mass, undergoing extreme alteration, may so completely loso

all trace of its original fissile structure as to become

amorphous crystalline granite, some of which may even \m

thrust as veins into the less h.ghly changed parts above and

arojnd. One stage further would bring before us a con-

nexion opened between the surface and such a deep-seated

granitic mass, and the consequent ascent and outburst of

acid lavas and their fragmental accompaniments.

Amorphous Masus of Diorite, <i-c.—On a smaller scale

usually than granite, other crystalline rocks assume the

condition of amorphous bosses. Syenite, diorite, quartz-

porphyry, and members of the basalt family have often

been erupted in irregular masses, partly along fissures,

partly along the bedding, but often involving and appar-

' Manual of Oeology, 2d ed., p. 93 ; Geikie, Trans. GeoL Soc.

\£dm., is. 301; Jndd, Quart Joum. Geol. Soc, xxx. 220.
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ently melting up portions of the rocka through which they

have mndc their way. Such bosses have frequently tortu-

ous boundary-lines, since they send out veins into or cut

capriciously across the surrounding rocks. In Wales, as

shown by the maps and sections of the Geological Survey,

the Lower Silurian formations are pierced by huge bosses

of different crystalline rocks, mostly included under the

old term " greenstone," which, after running for some way

with the strike of the strata, turn round and break across

it, or branch and traverse a considerble thickness of strati-

fied rock. In central Scotland numerous masses of dolerite

and quartziferous diabase have been intruded among the

Lower Carboniferous formatioM. One horizon on which

they are particularly abundant lies about the base of the

Carboniferous Limestone series. Along that horizon they

rise to the surface for many miles, sometimes ascending or

descending in geological position, and breaking here and

there abruptly across the strata. There can be little doubt

that they have actually melted down some parts of the

stratified rocks, particularly the limestone. Considerable

petrographical differences occur among them which may

perhaps be in some measure due to the incorporation of

such extraneous material into their mass. GJaps occur

where these intrusive rocks do not rise to the surface, but

as they resume their position again not far off, it may be

presumed that they are really connected under these blank

intervals.

The amount and nature of the alteration produced on

contiguous rocks by the invasion of an intrusive boss

vary necessarily with the character and bulk of the igneous

mass, as well as with the susceptibility of the surrounding

rock to metamorphism. Induration b generally traceable

;

shales are hardened into porcelain, jasper, Lydian-stone, or

some other flinty argillaceous rocL Sandstones are con-

verted into a kind of lustrous quartz-rock. Limestones are

made to assume a granular or crystalline texture, passing

into marble or sometimes into dolomite. Under favour-

able conditions crystals ot garnet, analcime, pyrite, and

other minerals are developed in the surrounding altered

rock.

There can be little doubt that, though the portion^ of

these rocks now visible consolidated under a greater or less

depth of overlying rock, they must in many cases have been

directly conuected with superficial volcanic action. Some
of them may have been underground ramifications of the

ascending molten rock which poured forth at the surface in

strean^ of lava. Others may mark the position of intruded

masses which were arrested in their ascent in the nnsuccess-

fol attempt to open a new volcanic vent

IL Sheets.—These are masses of crystalline rock which

have been intruded as sheets between other rocks, and now
appear as more or less regularly defined beds. In almost all

cases it will be found that these intrusions have taken place

between the planes of stratification. The ascending mass of

molten matter, after breaking across the rocks, or rather

after ascending through fissures either previously formed
or opened at the time of the outburst, has at last found its

path of least resistance to lie along the bedding planes of

ihi strata. Accordingly it has thrust itself between the

beds, raising up the overlying mass and solidifying as a

nearly or exactly parallel cake or bed.

It is evident that one of these intercalated intrusive

sheets of igneous rock must present such points of resem-

blance to a truly contemporaneous bed of lava as to make it

occasionally a somewhat difficult matter to determine its

true character, more especially when, owing to extensive

denudation, only a small portion of the rock can now be
seen. The following characters mark intrusive sheets,

though they must not be supposed to be all present in every
case. (L) They do not rigidly conform to the bedding, but

sometimes break across it and run along on another plat-

form. (3.) They catch up and involve portions of the sur-

rounding strata. (3.) They are commonly most close grained

at their upper and under surfaces, and most coarsely crystal-

line in the central portions. (4.) They are very rarely

cellular or amygdaloidal. (5.) The rocks both above and

below them are usually hardened and otherwise more or

less a) ;ered.

Many of the older volcanic rocks occur in this form,

as felstone, quartz-porphyry, diorite, melaphyre, diabase,

dolerite, basalt, and others. The remarks above made
regarding the connexion of intrusive bosses with volcanic

action may be repeated with even greater definitecess here.

Intrusive sheets abound in old volcanic districts intimately

associated with dykes and surface outflows, and thus bring-

ing before our eyes traces of the underground mechanism

of the volcanoes.

The same kinds of alteration may be observed along the

line of junction of intrusive sheets with the adjacent rocks

as in the case of amorphous masses ; but as the boundary

lines are often very sharply defined they present the process

of alteration in a more generally .accessible and interesting

form. Sandstone, for example, besides being indurated

and acquiring the distinct lustre of quartzite, may occasion^

ally be seen to possess a distinctly prismatic structure—the

prisms or columns diverging at right angles to the line of

junction with the igneous rock. Even microscopic black

microlites, like those which occur in basalt-rocks, have been

detected in altered sandstone, in the minute fissures of which

they may be supffosed to have been sublimed from th«

molten injected mass. Argillaceous rocks are commonly
converted into hard flinty textures to which the names of

flinty-slate, Lydian-stone, jasper, and porcellanite have been

applied. Coal-seams when invaded by intruded sheets of

igneous matter assume difi'erent aspects according to the

thickness and nature of the invading sheet, the depth of

the coal-seam, and probably to other less easily recognizable

causes. In some cases the coal has been fused and has

acquired a blistered or vesicular texture, the gas cavities

being either empty or filled with mineral matter such as

calcite. In other cases it has nearly disappeared, the re-

maining portion being a black soot or ash. In others it

has become hard and brittle, and has been converted into a
kind of anthracite or "blind-coal," owing to the loss of its

more volatile portions. In the Ayrshire coal-fields the coal

seams have sometimes become beautifully columnar owing
to the intrusion of a sheet of basalt along them. The
hexagonal and pentagonal columns diverge like rows of

stout pencils from the surfaces of the basalt. In one coal-

field of that county a seam of coal has been converted into

graphite. The accompanying section (fig. 55) by the late

Mr Jukes represents one of the numerous sheets of " white

rock " intruded into the South Stafibrdshire coal-field. The
horizontal distance shown in this section is. more than 100
yards. The coal (h) resting on sandstone (c) is traversed

by irregular strings end sheets (a) of what the miners term
" white-rock," which proceed from the large basalt masses
of the district. Tho c(m1 has there become dull and anthra-

citic, and is not worth being extracted.

When a coal-field is much invaded by igneous rocks the
seams of coal are usually found to have suffered more than
the other strata, not merely because they are specially liable

to alteration from the piosimity of heated surfaces, but
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because they have presented lines- of more easy escape for

the igneous matter pressed from below. The molten rock

lias very generally insinuated itself along the coal-seams,

sometimes taking the lower, sometimes the upper surface,

and not infrequently forcing its way along the centre.

In the destruction or alteration of coal and bituminous

, shales a process of subterranean distillation must often have

been set in progress. The- gases evolved would find their

vray to the surface through joints and pores of the overlying

rock. The liquid products, on the other hand, would be

apt to collect in fissures and cavities. In central Scotland,

where the coalfields have been so abundantly pierced by

igneous masses, petroleum and asphaltum are of frequent

occurrence in many districts, sometimes in chinks and veins

of sandstones and other sedimentary strata, sometimes in

the cavities of the igneous rocks themselves.

It is a remarkable fact that, striking as is the change

produced by the intrusion of basalt into coals and bitumin-

ous shales, it is hardly more conspicuous than the alteration

effected on the invading masses themselves. A compact

crystalline black heavy basalt or dolerite, when it sends

sheets and veins into a coal or highly carbonaceous shale,

becomes yellow or white, earthy, and friable, loses weight,

ceases to have any apparent ciystalline texture, and in short

passes into what any observer would at first unhesitatingly

pronounce to be a mere clay. It is only when the distinctly

intrusive character of this substance is recognized in the

vems and fingers which it sends out, and in its own irregu-

lar course in the coal, that its true nature is made evident

(see fig. 55). Microscopical examination shows that this

" white-rock " or " white-trap" is merely an altered form of

basalt, wherein the felspar crystal?, though much decayed,

. can yet be traced, the augite, olivine, and magnetite being

more or less completely changed into a mere pulverulent

earthy substance. A specimen of this altered rock was

analysed by Mr Henry with the following results :

—

Silica 38-830

Alumina 13-250

Lime 3-925

Magnesia 4-180

Soda . 971

Votash 0-422

Protoxide of iron 13 830
PercKide of iron 4335
Carbonic acid 9 320
Water 11010

100073

It is eviaent that most of the alkalies and mucl» of the

silica have been removed, and that most of the iron exists

as carbonate of the protoxide.

In connexion with the alteration produced by igneous

sheets upon their contiguous stratified rocks, reference may
here be made to the lithological difi'erences traceable within

tbe igneous masses. The close grain already referred to

as characteristic of the upper and under portions of an

intrusive sheet evidently depends upon, more rapid cooling

towards the surface of contact with the adjacent cold rocks.

\VTien thin slices of these marginal parts are placed under

the microscope, they sometimes show abundant black

microlites which disappear as the rock is traced away from

the margin. They may be regarded as incipient stages in

the crystallization of the magnetite, arrested in their de-

velopment by the rapid consolidation of the outer parts

of the rock. In the central portions they have had an

opportunity of coalescing into octahedra or groups of

definite isometric crystals. A series of sections of a rock,

from the outer edge where the arrested crystallites occur

to the centre where definitely-built crystals appear, brings

in this way before us a history of the stages in the consoli-

dation of the mass.

But considerable difi'erences in composition may also be

GEOLOGY 6U
detected in different portions of the same intrusive sheei

A rock which at one place gives under the microscope a

coarsely crystalline texture with the petrographical elements

of dolerite wiU at a short distance show abundant orthoclase

and free quartz—minerals which do not belong to normal

dolerite. These differences, like those above referred to as

noticeable among amorphous bosses, seem too local and
sporadic to be satisfactorily referred to original differences

in the composition of various parts of the molten mass, or

to segregation by gravitation or otherwise. They suggest

rather that the great intrusive sheets, in their passage

through the rocks underneath, have here and there involved

and melted down portions of these rocks, and have thus

acquired locally an abnormal composition.

III. Veins and Dykes.,—Veins of igneous rock may
occur indifi'erently in igneous, aqueous, or metamorphic

rocks. They may range in diameter from mere thread-like

filaments up to huge bands many feet or yards broad. In

regard to their origin they may be grouped into two series

— (1) veins of segregation, and (2) veins of intrusion.

Veins of Segregation.— These include most of what

were formerly and not very happily termed " contempor-

aneous veins." They are peculiar to crystalline rocks.

They abound in many granites, likewise in some gneisses

and schists. They may not infrequently be observed in

sheets of diorite, dolerite, and diabase. They run as

straight, curved, or branching ribands, seldom exceeding a

foot in thickness. Most frequently they are finer in texture

than the rock which they traverse, though now and then

the reverse is the case, more especially in granite. Close

examination of them shows that they are not sharply defined

by a definite junction line with the enclosing rock, but that

on the contrary they are welded into that rock in such a

way that they cannot easily be broken along the plane of

union. This welding is found to be due to the mutual pro-

trusion of the component crystals of the vein and of the

surrounding rock—a structure sometimes admirably re-

vealed under the microscope. Veins of this kind are evi-

dently to be referred to the earliest condition of the rocks

in which they occur. They point to some process, still un

explained, whereby into rents formed in the deeply buried,

and at least partially consolidated or possibly colloid, mass

there was a transfusion or exosmos'- of some of the crystal-

lizing minerals.

Veins of Intrusion.—These are portions of once-melted

or at least pasty matter which have been injected into

rents of previously solidified rocks. When traceable suffi-

ciently far, they may be seen to swell out and merge into

their large parent mass, while in the opposite direction they

may become attenuated into mere threads. Sometimes they

Fio. 56—Intmsive igneous rocli.

run for many yards in tolerably straight lines, and when

this takes place along the stratification they look like beds.

At these parts, they are of course really intrusive sheets.

But they may frequently be found to start suddenly upward

or downward, and to break across the bedding in a very

irregular/ mauper. _ In fig. 56 t represents an intrusive
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igneous rock running through liorizontal strata s. If we

saw merely the horizontal portion below or above, the really

igneous and intrusive nature of the rock t might escape us,

but the intermediate connecting vein makes its character at

once apparent

No rock exhibits so admirably as granite the varieties

assumed by veins. In many cases the veins which traverse

the granite itself must be regarded as segregation or infiltra-

tion veins, as already described. ' But where they proceed

Irom the granite, and traverse surrounding rocks, they are

probaTjly in most cases intrusive, though where granite and

highly granitic gneiss are in contact we may conceive that

some of the veins traversing both rocks may be segregation

veins. Most large masses of granite send veins into the

surrounding rocks. Frequently the veins so abound as to

form a complicated net-work. They vary it breadth from

several feet or even yards down to fine filaments at the ends

of the smaller branches. They frequently cross each other,

notonly outside of the granite mass, but even within it. They

vary much in texture and in composition. Sometimes they

are coarsely crystalline ; but probably most of the veins of

this kind are due rather to segregation than intrusion.

Most frequently granite veins traversmg granite are fixier-

grained than the main mass. Veins which are clearly in-

trusive are not only finer in grain than the parent' granite,

but sometimes present considerable differences in minera-

logicil composition. The mica, for ' example, may be

reduced to exceedingly minute and not very abundant

flakes, and may almost disappear. The quartz also occa-

sionally assumes a subordinate place, and the rock of the

veins tjasses into eurite, eivanite, or one of the varieties of

porphyry.

The rocks surrounding a granite mass and traversed by

granite veins are almost always more or less metamorphosed

in a belt varying in breadth from a few yards up to a mile

or more. It is in this zone that the granite veins typically

occur. The altered rocks have assumed the characters of

gneiss, mica-schist, or other metamorphic product, but re-

sume their usual condition as we trace them away from the

granite. Curious angular pcJrtions of them may often be

observed within the granite veins and in the main granite

mass. In Cornwall the granite and surrounding slates are

traversed by veins of quartz-porphyry termed elvans, which

are most numerous near the granite. They vary in width

from a fpw inches or feet to 50 fathoms, their central por-

tions being commonly more crystalline than the sides. In

the great granite region of Leicester Mr Jukes traced some

of the elvanS for several miles running in parallel bands,

each only a few feet thick, with intervals of 200 or 300

yards between them. Many of the other intrusive rocks

likewise present the phenomena of veins ; diorite, diabase,

melapliyre, and basalt furnish numerous illustrations.

Dykes are wall-like masses of igneous rock, filling

vertical or highly-inclined fissures. They differ therefore

from veins in the greater parallelism of their sides, their

verticalily, and their greater regularity of breadth and

persistence of direction. They present as great a variety

of thickness as that which is shown by veins. Some-
times they occur as mere plates of rock not more than

an inch or two in thickness ; at other times they attain a

breadth of ten or twelve fathoms. The smaller or thinner

dykes can seldom be traced more than a few yards ; but
the larger examples may be followed sometimes for miles.

Thus in the south of Scotland a remarkable series of 'asalt-

dykes can be traced across all the geological formations of

that region and even across piv.-cffnl faults. They run
parallel to each other in a general north-west and south-east

direction for distances of 20 and 30 miles. A remarkable
dyke crosses the north of England from the coast of York-
"hire for fully 60 miles inland.

The name dyke is applied to these masses of igneous rock

on account of their resemblance to walls {Scolice, dykes).

Their sides are often as parallel and perpendicular as those

of n piece of masonry. Moreover, the resemblance tc

human workmanship is sometimes brought out still more by

the numerous joints which, intersecting each other along

the face of a dyke, remind us of well-fitted masonry.

Where the surrounding rock has decayed, the dykes may be

seen projecting above th^^ g-ound exactly like walls ; indeed

in many parts of the west of Scotland they are made use of

for enclosures. The material of the dykes has in other

cases decayed, and deep ditch like hollows are left to mark

their sites. The coast-lines of many of the Inner Hebrides

and of the Clyde Islands furnieh numerous admirable

examples of both kinds of scenery.

While veins have been injected into irregular branching

cracks, dykes have been formed by the welling upwards of

liquid rock in vertical or steeply inclined fissures. Some-

times the line of escape has been along a fault. In Scot-

land, however, which may be regarded as a typical region

for this kind of geological structure, the -vast majority of

dykes rise along fissures which have no throw, and sre

therefore not faults. On the contrary the dykes may
be traced across some of the largest faults in the midland

counties.

While the term dyke might be applied to some of tlie

wall-like intrusions of porphyry, eivanite, and even of

granite, it is more typically illustrated among the augitic

igneous rocks, such as basalt, diabase, &c., though also

among diorites, porphyries, pitchstones, <fec. The central

parts of a dyke are usually most crystalline. Towards the

margin the grain becomes finer, and even sometimes passes

into a vitreous conc'ition. Many of the basalt dykes in

different parts of Scotland are coated along the sides with

a film or crust of black vitreous tachylite. Lines of

amygdaloidal kernels may not infrequently be traced along

the centre of a dyke.

When the rock on one side is freshly stripped off, the

dyke is usually observed to present a system of polygonal

jointing. The joints start frotri each face or cheek, and
either go right across to the opposite side, or branch and
lose themselves about the centre. They thus divide the

dyke into irregular prisms which, when the dyke is vertical,

lie of course in a horizontal position, whence they depart in

proportion as the dyke is inclined. Occasionally the prisma

are as well-formed as in any columnar bed of basalt. A
less prominent set of joints runs parallel with the two
cheeks of a dyke.

There is usually some alteration of the stratified rocks in

contact with a dyke ; but the nature and amount of the

change vary within a wide range. The most sensitive

material to this influence is undoubtedly coal. A seam of

coal 6 or 8 feet in thickness may be observed to grow dull

and brittle at a distance of 50 yards from a large dyke,

becoming what is termed "blind coal," as it then burns

without flame. Still nearer to the intrusive mass the coal

passes into a kind of pyritous cinder scarcely half the

original thickness of the seam. At the actual contact with

the dyke it becomes by degrees a kind of ciked soot not

more perhaps than a few inches thick Sandstones are

hardened into a kind of lustrous quartzite, and sometimes

made columnar, shales into flinty slate or porcellanite :

limestones are occasionally rendered crystalline and even

dolomitic. Occasionally a segregation of new minerals

has taken place in the rocks adjoining a dyke. But cases

are by no means infrequent where dykes have produced

little or no appreciable change upon the contiguous rocks.

IV. Necks.—Under this term are included the fiUed-up

pipes or funnels of former volcanic vents. Every series of

volcanic sheets poured out at the surface must have been
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connected with one or more orifices whicli, on the cessation

of the eruptions, would remain more or less completely tilled

with lava or with fragmentary matter. But unless sub-

sequent denudation should remove the overlying cone and its

surrounding piles of lava ani tuff, these vents must remain

buried under the materials which came out of them. So

extensive, however, has been the waste of the surface in

many eld volcanic regions that the sites of the vent3 have

been laid bare. In the study of these we have before us

some of the more deep-seated phenomena of volcanic action

never to be seen in any modern volcano.

A neck is of a circular or elliptical, but occasionally of a

more irregular branching form. It varies in diameter

from a few yards up to a mQe, or even more. It descends

into the earth perpendicularly to the stratification of the

formation to which it belongs. Thus, if a neck was formed

and filled up during the accumulation of a certain group of

strata, it would rise on the whole vertically through these

strata, and its ejected lava or tuff would spread out con-

formably among them Should the rocks be subsequently

tilted the neck would of course be thrown out of the verti-

cal As a rule, however, the vertical descent of the necks

into the earth's crust has been comparatively little interfered

with.

The materials filling up ancient volcanic orifices are

sometimes crystalline, sometimes fragmental. The neck

may be occupied by some form of lava, as felstone, quartz-

porphyry, diabase, porphyrite, basalt ; or by the fragment-

ary materials which fell back into the throat of the volcano

and finally solidified there ; or by both kinds of rock com-

bined. Among the Palaeozoic volcanic districts of Britain

the necks not infrequently are filled with some siliceous

crystalline rock, such as a quartz-porphyry or felstone, even

where the surrounding lavas are basic. Necks of agglomer-

ate and fine tuff abound among the Carboniferous and

Permian volcanic regions of Scotland.

The fragmentary materials consist mainly of different

lava-form rocks imbedded in a gravelly pf;jm«o-like matrix

cf mere finely comminuted debris of the same rocks ; but

they also contain, sometimes in abundance, fragments of

the strata through which the necks have been drilled.

Pieces of fiae stratified tuff not infrequently appear in the

agglomerates. This fact, coupled with the not uncommon
occurrence of a tumultuous fractured and highly-inclined

bedding of the materials in the necks^ appears to show

that the pipes were partly filled up by the subsidence of

the tuff consolidated in beds within the crater and at the

upper part of the funnel. Veins of basalt abound in many
jf the necks of Carboniferous age in central Scotland.

The strata round a neck are usually somewhat hardened.

The sandstones have acquired sometimes a vitreous lustre ;

argillaceous beds have been indurated into porcellanite

;

coal-seams have been burnt and rendered unworkable.

These changes may be due partly to the heat of the ascend-

ing column of molten rock or ejected fragments, partly to

the ascent of he.ated vapours, even for a long time subse-

quently to the volcanic explosions. Proofs of a metamor-
phism probably due to the latter cause may sometimes be

seen within the area of a neck. It is where the altered

materials are of a fragmentary character that the nature

,
and amount of this change can be best estimated. What
was originally volcanic dust has been converted into a

crystalline and even porphyritic mass, through which,

however, the likewise intensely altered blocks interspersed

through the agglomerate are still recognizable. Such blocks

as, from the nature of their substance, must have offered

most resistance to change,—pieces of sandstone or quartz,

for example,—stand out prominently in the altered mass,

though even they have undergone more or less modification,

the sandstone being conver+ed into vitreous quartz-rock.

Section II.— Vulcanic, Inlsrhedded, or Contemporaneous

Igneous Rocks.

The rocks comj)rised in this section have all been ejected

to the surface like the lava-streams and showers of ashes of

modern volcanoes. It is evident that on the whole they

must agree in lithological characters, with those rocks,

described in the previous section, which have been

extravasated by volcanic efforts though not quite reaching

the surface. Yet they have some well marked general

characters, of which the most important may be thus

stated. (1.) They occur as beds or sheets which conform

to the bedding of the strata among which they are inter-

calated. (2.) They do not break into or involve portions

of the overlying beds. (3.) The upper and under por-

tions of the lava sheets present commonly a scoriaceous

or vesicular character, which may even be found extending

throughout the whole of a sheet. (4.) Beds of luff are

frequently interstratified with the crystalline sheets.

I. Crystalline.—While the underground course of a

protruded mass of molten igneous rock has widely varied

according to the shape of the channel through which it pro-

ceeded, and in which, as in a mould, it solidified, the

behaviour of the rock, once poured out at the surface, has

been much more uniform. As in modern lava, the erupted

rock has rolled along, varying in thickness and other minor

characters, but retaining the broad general aspect of abed or

sheet. A comparison of such a bed with one of the intrusive

sheets already described shows that in several
_
important

respects they differ from each other. An intrusive sheet is

closest in grain near its upper and under surfaces. A con-

temporaneous bed or true lava-flow, on the contrary, is there

usually most open and scoriaceous. In the one case we

rarely see vesicles or amygdules, in the other they often

abound. However rough the upper surface of an inter-

bedded sheet may be, it never sends out veins into nor

encloses portions of the superincumbent rocks, which, how-

ever, sometimes contain portions of it, and wrap round its

hummocky irregularities as shown in fig. 57. Occasion-

Fic 57.-^Section of the upper surface of an interbedded sheet T, sliowine how
its uneveonefises sie wiapped round and covered by the sedimentary rocks S.

ally it may be observed to be full of rents which have been
filled up with sandstone or other sedimentary material. In

these cases we see that the lava cracked in solidifying, and

that sand was washed into the fissures where it consolidated.

The amygdaloidal cavities throughout an interbedded '^beet,

but more especially at the top, may often be noticed with

an elongated form, and even pulled out into tube-like

hollows in one general direction, which was obviouslv the

line of movement of the yet viscous mass.

Some kinds of rock when occurring in interbedded sheets

are apt to assume a system of columnar jointing. Basalt

in particular is distinguished by the frequency and perfec-

tion of its columns. The Giant's Causeway and the cliffs of

Staffa, of Ardtun in Mull, and of Loch StafEn in Skye are

well-known examplea The columns are set perpendicularly

tc the two cooling surfaces, that is, to the top and bottom

of the bed. Any inclination from the horizontal in the

disposition of the bed will cavise a corresponding departure

from the vertical on the part of the columns. Sometimes
the columns are arched or curved, as in the Clam-shell Cave,

Staffa.
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A single interbedded sheet of. crystalline rock seldom

occurs by itself without any other volcanic accompaniment.

It is usually associated at least with bands of tuff showing

that the emission of lava was not unattended with frag-

mentary ejections. In the majority of cases it will be

found to form part of a series of interbedded sheets with r

intercalated tuffs. Vast piles of such consecutive flows,

reaching a total depth of several thousand feet, remain to

witness the energy of former volcanic vents.

II. Feaomental.—The rocks embraced under this term

include all the fragmentary volcanic ejections which enter

into the composition of the earth's crust, from the coarsest

agglomerate to the finest tuff. They differ in lithological

character, according to the nature of the lavas with which

they are associated and from which they have been derived.

Thus in a region of trachyte-lavas, we have trachyte-tuffs,

trachyte-breccias; in one of basalts, we find basalt-breccias,

basalt-agglomerates, basalt-tuffa ; in one of obsidians, we
meet with pumiceous tuffs and breccias. The fragmentary

matter has been ejected from volcanic vents, and has fallen

partly back into the funnels of discharge, partly over the

surrounding area. It is therefore apt to be more or less

mingled w'th ordinary sedimentary detritus'. We find it

indeed passing insensibly into sandstone, shale, limestone,

and other strata.

Great differences occur in th3 texture of fragraental rocks

even in the same volcanic districts. They are often coarse

and tumultuous at or near the vents, and fine-grained at a

distance. Alternations of gravelly peperino-Vike t>Ui with

a very fine-grained " ash " may frequently be f/bserved.

Large blocks of lava-form rock, as well as of the strata

through which the volcanic explosions have taJven place,

occur in the tuffs of most old volcanic districts.

It has been already pointed out that agglomerate and

tuff are not infrequently to be met with occupying the

sites of the vents of eruption. Their most common disposi-

tion, however, is in beds either alone or associated with

interbedded lavas. Masses of fine or gravelly tuff several

hundreds of feet in thickness, without the intervention of

any lava-bed, may be observed in the volcanic districts of

the Old Red Sandstone and Carboniferous systems in

Scotland. On the other hand, in these same areas thin

aeamsof tuff may be seen interlaminated with ordinary

sandstone, shale, or limestone. In the one case we have

evidence of long-continued and powerful volcanic action,

during which fragmentary materials were showered out and
spread over the water-basins to the exclusion of ordinary

sediment. In the other we have proof of feeble intermittent

volcanic explosions, whereby ught showers of dust were

discharged, .hich settled down quietly amidst the sand,

mud, or limestone accumulating around at tho time. Under
these latter circumstances tuffs often became fossiliferous

;

they enclose tlie remains of such plants and animals as

might be lying on the lake-bottom or sea-floor over which
the showers of volcanic dust fell, and thus they form a con-

necting link between aoueous and igneous rocks.

Vm.:—Metamorphic Kocks as Parts op the
Aechitectuee of the Earth's Crust.

In part ii. (ante, p. 235) some account has been ^ven
of the composition of certain foliated rocks frequently met
with in the central portions of mountain chains and else-

where, lying beneath geological formations of high antiquity.

In part iii., in the discussion of the hypogene causes of

change within the earth's crust, reference was again made
to these rocks, and they were alluded to as examples of
the effects of subterranean processes altering the original

character of large mineral masses (aiite, p. 263). They
were there cited as metamorohic rocks, but their characters

as integral parts of the earth's crust were reserved for dis-

cussion in the present part of this article.'

At the outset some caution must be employed as to the

exact meaning in which the terms " metamorphism " and

metamorphosed " are employed. In a certain sense it

may be said that aU or nearly all rocks have been metamor-

phosed, since it is exceptional to find any, at least among

such as are not in a geological sense of modem date, which

do riot show, when closely examined, proofs of having been

altered by the action of perpolating water or other daily

acting metamorphic agent. Even a solid crystalline mass

which, when viewed on a fresh fracture with a good lens,

seems to consist of unchanged crystalline particles will

usually betray under the microscope unmistakable evidence

of alteration. And this alteration may go on until the

whole internal organization of the rock has been readjusted,

though the external form may still remain such as hardly

to indicate the change, or to suggest that any new name
should be given to the recomposed rock. Among many
igneous rocks, particularly the more basic kinds, as basalts,

diorites, olivine rocks, &c., metamorphism of this kind may
be studied in all its stages.

But it is not to alteration of this nature, effected at the

surface by meteoric water, that the term metamorphism is

properly applied. That word is reserved for the process

of subterranean change above treated of {ante, p. 258),

whereby a more or less complete transformation has been

effected throughout vast mineral masses which, while under-

going crystalline rearrangement, have usually suffered

simultaneously enormous compression. Gneiss, micarschist,

and the other schistose or foliated rocks are typical ex-

amples of the results of this metamorphic process.

Three antagonistic opinions are at present entertained

regarding the origin of these rocks. Some geologists

regard the crystalline schists as plutonic rocks representing

the early cooled crust of the earth, and suppose that a
similar schistose structure has occasionally been super-

induced by plutonic action on later sedimentary formations.

Again, by some recent writers the Wernerian notion of

chemical precipitation has been revived, and the idea of

metamorphism has been discarded. These authors suppose
that the schistose rocks, in common with many pyroxenic
and hornblendic rocks (diabases, diorites, .fee), as well as

masses in which serpentine, talc, chlorite, and epidote are

prevailing minerals, have been deposited "for the most part

as chemically-formed sediments or precipitates, and that the

subsequent changes have been simply molecular, or at most
confined in certain cases to reactions between the mingled
elements of the sediments, with the elimination of water and
carbonic acid." To support this view, it is necessary to

suppose that the rocks in question were formed during a
period of the earth's history when the ocean had a consider-

ably different relative proportion of mineral substances dis-

solved in its waters, and consequently that they must be
assigned to a very early geological period, anterior indeed

to what are usually termed the Palaeozoic ages. And it

becomes further needful to discredit the belief that any
gneiss or schist can by possibility belong to one of the later

stages of the geological record. The more thorough-going

advocates of the pristine or "eozoic" date and original

chemical deposition of the so-called " metamorphic " rocks

do not hesitate to take this step, and endeavour, by ingeni-

ous explanations, to show that the majority of geologists

have mistaken the geological structure of the districts where
these rocks have been supposed to be metamorphosed equi-

valents of what elsewhere are Palaeozoic, Secondary, or

Tertiary strata,^ Prevalent opinion supports the third or

metamorphic theory, according to which the schistose rocks

' See Sterry Hunt's Cliemical Essays, p. 283 sj.
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ire held to be crystalline transformations of ordinary sedi-

taentary strata. The probleni whether or not certain masses

of gneiss or schist represent equivalent unaltered sediment-

ary rocks of other districts is mainly one of structural

geology. It must be decided by the geologist rather than

the chemist. It has been answered in the affirmative by
the great majority of stratigrapliical geologists all over the

world. We may not be entitled to assert that every mass
of gneiss or schist is a metamorphosed sedimentary rock.

Possibly some foliated rocks of extreme antiquity may have
originated directly from chemical precipitation. But when
it can be shown that ordinary stratified rocks have been
fconverted into schist and gneiss, it seems permissible to

hold that all such rocks have had a similar origin, at

least until good reasons can be adduced agaiust that

view.

It is evident that' if the so-called metamorphic rocks can

anywhere be seen to graduate into unaltered strata, it is

there that they ought to be specially studied, and that light

may be expected to be cast on their origin and history. It

is customary to speak of metamorphism as being either

local or regional, that is, being confined to one limited

[>ortion of a mass of rock, or as extending throughout the

whole of the rock and over 'vide districts. It is doubtless

from the first of these developments that we may hope to

learn most regarding metamorphic changes.

Local (Contact) Metamorphism.—The simplest and most
obviousexamples of this kind of alteration occur where a mass
of igneous rock has invaded sedimentary strata, which have

in consequence been aSected in lithological character along

the margin of contact with the intrusive rock. Allusion

has already been made to changes of this kind eflFected by
intrusive sheets and dykes, and likewise traceable round

the edges of ancient volcanic vents. Sandstones are con-

verted into a lustrous crystalline quartz-rock ; shales and
argillaceous strata are indurated into porcellanite, jasper,

flinty-slate, or some analogous product. Limestones are

made crystalline ; coals are charred, turned into anthracite,

and sometimes even into graphite. These metamorphisms
extend to very variable distances from the intrusive rock.

Sometimes they are scarcely perceptible at all, and disap-

pear within a space of a few inches. In other cases they

extend for some feet, and in the case of some coal-seams

even to 50 yards or more.

It is around bosses of granite however that the most
marked examples of local metamorphism can be observed.

On a previous page some account has been given of the way
in which the Silurian rocks of Ireland and the south of

Scotland are pierced by large masses of granite, and how,

as they approach the granite even at a horizontal distance of

ft mile or more, they begin to assume a micaceous foliated

texture which becomes more and more marked until, along

the margin of the granite, they pass into true mica-schist

and gneiss. The identity of origin between these schistose

masses and the greywackes and shales beyond the metamor-
phic zone does not admit of any question. The unaltered

rocks can be followed step by step into and through the

ttages of alteration, until they are found to have acquired

the genuine gneissic or schistose structure. Moreover, it

may be observed that all the bands of sedimentary rock do
not give rise to the same kinds of metamorphic products.

Some kinds of strata ore more prone to alteration than
others, and give rise to more perfect schists. In the south

of Scotland, for example, certain greywackes and grits

formed of a granular mixture of quartz-sand, felspar, clay,

and various decomposition products have been metamor-
phosed into perfect mica-schist, while some bands of black

anthracitic and graptolitic shale have merely been intensely

indurated and shattered. Many districts in Scotland, in

Ireland, in the lake country of England, and in Wales might
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be cited as furnishing examples of this gradual conversion
oi ordinary sedimentary rocks into true schists.

Regional Metamorphism.—If then it can be proved
that over limited areas thoroughly foliated rocks have been
produced by the transformation of ordinary sedimentary
strata, a presumption is established in favour of a similar
mode of origin for foliated rocks elsewhere and over wideif
regions. There occur many vast spaces of the earth's
surface occupied by foliated rocks." In Finland, Scandi-
navia, and the Scottish Highlands tracts many thousands
of square miles in extent consist of gneiss, mica-schist,
hornblende-rock, and other members of the same great
family of rocks. A large portion of British North Americo
lies upon similar mineral masses. Rocks of this type com-
monly rise also along the core of great mountain ranges,
as in the Alps and in the Rocky ^Mountains. If these rocks
which cover such vast areas were originally ordinary sedi-

mentary rocks, they must have been metamorphosed, not by
mere local protrusions of igneous matter, but by some
general process.

Gradatio7i3 of Metamorphism.—We have seen above that

the nature and extent of the alteration experienced by rocks

have been regulated, not merely by the vigour of the meta-
morphic process, but by the composition and structure of

the rocks themselves. A siliceous sandstone, for instance,

containing little orno aluminous or other admixture, seems

to be capable of retaining much of its original character,

while surrounding or intercalated less purely quartzose

beds have been completely changed. It is converted into

quartz-rock, but still shows the rounded quartz grains of

the original sand. In proportion as the sand has been

mixed with clay it has produced a rock more susceptible of

change. The argillaceous (or magnesian) cement has been

attacked, and in the process of change the quartz-sand has

been afiected. Mica in one or other of its various forms,

aluminous or magnesian, has very geArally appeared, and

in proportion to its development has the foliated structure

been made apparent. Hence we may obtain every grada-

tion from a quartz-rock or grit into a true mica-schist or

gneiss.

Produdicm of Foliation.—The term " foliation" means
the separation of a rock into approximately parallel or

lenticular crystalline layers or folia of different mineral

composition. It implies a segregation and crystallization

of mineral matter along distinct planes. Those who main-

tain the original chemical precipitation of the most ancient

gneisses and schists believe that the folia mark the strati-

fication of the successive layers of deposit. Those, on the

other hand, who hold tiiat all the schistose rocks abo\it the

origin of which any satisfactory conclusion caii be reached

were originally mechanical sediments of ordinary kinds,

regard the folia as coincident generally with the stratifica-

tion of these sediments.

The folia of a gneiss or schist are crystalline aggregates

which along their planes of mutual contact are as it were

welded or felted into each other by the interlacing of their

several component crystals. They are destitute, as a rule,

of the parallelism, flatness, and persistence so characteristic

of stratification. On the contrary they are apt to swell

out into thick concretionary aggregations and to die out

rapidly ; they exhibit a wavy, crumpled, or puckered

arrangement traceable in vast folds on the side of a moun-

tain, and yet descending even to such minute corrugation

as can only be detected by the microscope.

Foliation occurring in altered sedimentary rocks must be

due to a crystallization and rearrangement of the chemical

constituents of these rocks along certain lines. On a former

page {ante, p. 263) it was pointed out tliat this kind

of metamorphism would as a rule proceed along the lines

of stratification. Doubtless in the vast majority of ca-see
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the planes of foliation are coincident .with the general

direction of this stratification. The metamorphic rocks of

the Scottish Highlands furnish admirable proofs of this

fact. Bands of quartz-rock and schist alternate with each

other and v?ith zones of limestone, precisely as beds of

sandstone, shale, and limestone do in unaltered fornlations.

Thin seams of pebbly grit with well-rounded water-worn

pebbles may be observed running parallel with the folia

of a schist, as a seam of fine grit or conglomerate may be

seen to do in a series of shales. Nay, faven the false-bedding

so characteristic of mechanical sediment may be observed

among these metamorphic rocks. The metamorphism is

not uniform in these regions. Here and there it becomes

intensified, and the rocks assume a thoroughly crystalline

and much disturbed aspect. But as they recede from

these areas they are found to lose much of their foliated

character, and indeed to present such slight traces of meta-

morphism that they can be at once recognized as grey-

wackes, grits, and shales. Moreover, they have been thrown

into anticlinal and synclinal folds, and in these and other

larger features of geological structure they differ in no essen-

tial respect from ordinary unaltered strata. Lastly, fossili-

ferous limestones containing. Silurian shells have been found

at their base, so that they have all been formed long after

the seas over the area of Britain had been tenanted by

living_ organisms.

Professor Sedgwick and Mr Darwin pointed out many
years ago that a crystalline rearrangement of mineral

matter has in some cases taken place along the planes

of cleavage. We have already observed that the water

which has been -fhe great agent of metamorphism must

always have followed the dominant divisional planes of a

rock. If these planes were those of cleavage, the foliation

would doubtless be produced along them, irrespective of

the original laminae of deposit. So long as the rock

remained tolerably homogeneous in chemical composition,

there seems no reason why foliation along the cleavage

should differ in any material respect from that along strati-

fication. But it may be doubted whether a cleavage

foliation could run without sensible and even very serious

interruptions over wide areas. For, in the first place, in

most large masses of sedimentary matter we encounter

alternations of different kinds of sediment, which could

not but produce distinct kinds of rock under the in-

fluence of metamorphic change. In the second place,

cleavage depends for its perfection and continuity on the

fineness of grain of the rock through which it runs. While

exceedingly perfect in a mass of argillaceous strata, it

becomes feebler or even dies out in a coarse sandy or gritty

rock. Hence, where foliation coincides with cleavageover

large tracts, there will almost certainly be bands, more or

less distinct, coincident with the original stratification,

and running oblique to the general foliation, like bedding

and cleavage, save where these two kinds of structure may
happen to coalesce.

In a region of intense metamorphism the foliation of the

schists jmay be observed to become here and there some-

what indefinite, until it disappears altogether, and the rocks

assume a thoroughly granitic character. Between gneiss

and granite there is no difference in mineralogical composi-

tion ; in the one rock the minerals are arranged in folia, in

the other they have no definite arrangement. Gneiss

might be called a foliated granite
;
granite might be termed

a non-foliated gneiss. The two rocks may' be observed to

graduate into each other. In Aberdeenshire, for example,

the common- grey mica-schist and gneiss may be seen to

pass insensibly into the ordinary grey granite. In such

cases it has been naturally concluded that granite is the

ultimate stage of metamorphism. Judged merely from
their composition and microscopic structure, an intrusive

granite connected with igneous protrusions and a metamor

phic granite representing the thorough transformation of

stratified rock cannot be distinguished from each other.

There is thus nothing improbable in the idea that the

same mineral particles may have gone through many suc-

cessive cycles of change. We may suppose them to have been

originally part of a granite mass,-4nd to have been subse-

quently exposed at the surface by enormous denudation.

Worn away from their parent granite they would be washed

down with other particles, and spread out under water as

parts of sandy or muddy deposits. Buried under a gradual

accumulation of sedimentary material thousands of feet in

thickness they might be depressed deep beneath the surface,

and be thus brought within the influence of metamorphism.

Gradually recomposed, crystallized, and converted into

schistose rock, they might be eventually reduced to the

condition of granite, and protruded into some of the over-

lying less metamorphosed masses in the form of granite

veins. Or we may conceive, as already (ante, p. 309) sug-

gested, that a communication was opened between the

granite thus produced and the surface, and that the original

mineral .particles, whose vicissitudes we have been tracing,

were erupted to the surface as part of a stream of lava.

Possible Metamorphism of Igneous Rocks.—In most large

tracts of foliated rocks there occur masses less distinctly

foliated or quite granitoid in texture, formed mainly of

hornblende or of that mineral in combination with othera

Zones or bosses of hornblende-rock and hornblende-schist

frequently appear,among gneiss and mica-schist. Varieties

of quartz-porphyry occur in a similar way. Bands of fine

unctuous chloritic schists may also often be traced. It is

not easy to understand how such rocks, at least those con-

taining a large percentage of magnesia, could be produced

by the metamorphism of ordinary sediment. The difficulty

may perhaps be removed if we regard them as having
originally been igneous rocks, either erupted at the surface

or intrusively injected among the surrounding rocks previous

to metamorphism. Such mineral masses as varieties of

syenite and diorite, rich in hornblende or other magnesian

silicates, might have been the original condition of many of

the rocks here referred to. The fine magnesian schists

might be regarded as having been at first tuffs associated

with the lava-form masses.

Structure of Metamorphic Socks in the Field.—As the

series of metamorphic rocks ranges from scarcely altered

sedimentary strata on the one hand to crystalline amorphous
granitic masses on the other, they must obviously possess

a great range of structure as parts of the architecture of the

solid land. In particular they must under different circum-

stances present the features now of aqueous and now of

igneous rocks. The most typical form of metamorphism
being foliation, we may consider the structure of foliated

rocks as the most characteristic. From what has been said

above, it is evident that the planes of foliation give the
rocks a general resemblance to stratified sedimentary
masses. But these planes are seldom so definite and per-

sistent as those of stratification. They do not impart to

the rocks- the same tendency to split up into well-marked
parallel beds. On the contrary they are often so felted or

welded together, especially in the coarse and most crystal-

line gneisses, that they hardly serve as divisional planes at

all, but leave the firm tough rock to split up along other

lines.

With care and patience lines ot anticlinal and synclinal

fold may often be traced among foliated as well as among
unaltered rocks. But the unravelling of these and othei

features of structure is much more difficult than among
ordinary stratified formations. This arises partly from
the frequent absence of conspicuous and persistent bands
which could be used as horizons an working out geological



MINEEAL VTSINS.] G E O L O G Y 317

structure, partly from the abundant crumpling which most

foliated roclis have undergone, whereby the continuity of the

individual bands is much disturbed or entirely destroyed.

The joints among foliated rocks tp which the regular and

parallel folia impart a marked fissility resemble those

among sedimentary strata. Where, however, the foliation

is of a more massive kind, as in the coarser varieties of

gneiss, the system of jointing approxiniates to that of

granite or one of the more crystalline igneous rocks.

IX. MiiTEEAL Veins.

The fissures which so abundantly traverse the crust of

the earth have in many instances served as places for the

deposit of mineral matter quite distinct from that of the

rocks through which they run. As metallic ores frequently

occur among the minerals so deposited, and have been ex-

tensively worked, a large amount of information has been

obtained by mini,ng operations regarding these fissures,

or, as they are terired, mineral veins. A general though not

invariable relation exists between the nature of the minerals

in the fissures and that of the contiguous rocks. When the

latter are calcareous, calcite usually forms a conspicuous

feature in the veins ; among siliceous rocks quartz is

abundant. These and the other minerals are for the most

part well Crystallized or at least largely crystalline in the

veins, even when the adjoining rocks are granular or

amorphous. They are termed vein-stones. Since the

joints, faults, and fissures which have been filled with new
mineral substances are commonly highly inclined or

vertical, mineral veins generally run as steep wall-like

bands across the rocks in which they occur. Their

minerals are arranged in strips, which on the whole rnn

parallel with the walls of the vein (fig. 58^.

Pio. S9.^^, Coating of one mineral, say quartz; b. coating of a second mineral.

Bay flnor spar; c, coating of first mineral, or of a third, say snlphate of baryta;

d, rib of ore, as copper or lead; tr, tp, walls of ihe lode.

Minerfil veins become metalliferous, when among their

vein-stones there occur detached crystals or particles, or

branching strings and threads, or concretionary masses or

parallel bands of native metal, or of the sulphides, oxides, or

other ores of metals. The association of these various sub-

btances within the two walls or cheeks of a vein is often in

a double set of parallel bands, those in one-half of the vein

being repeated in the other. The middle of the vein, for

example, may consist of galena flanked and partially mixed
np with zinc-blendo and pyrites. On either side of this

central rib there may be a layer of some veinstone, perhaps

fluor spar, then a duplicate baud of another veinstone, such

OS barytea or quartz, and so on, to the outer edge of the

vein (fig. 58). In other cases, as in auriferous veins of

quartz, the vein consists wholly or almost wholly of one

vein-stone through which the ore is disseminated in minute

grains and strings, so that the vein-stone must be exkacted

V>a crcsfeed to obtain the metal by washing.
'

Mineral veins (lodes, rale-veins) vary in thickness from
only an inch or less up to many fathoms. Extraordinary

variations may be traced even in the course of the same
vein, a breadth of several feet or yards rapidly diminish-

ing untU the two waUs nearly or quite meet, to the exclu-

sion of the minerals of the vein. Similar diversities

may be observed in the horizontal extent of veins, some
being traceable for miles, others disappearing in a few

yards.

They sometmies occupy fissures without any throw, but

most frequently seem to occur along lines of fault. la

some cases indeed it can be shown that dislocation has

taken place after some portion of the vein had been formed,

but before the completion of the process. They usually

send out branches, and in some mining districts do this to

such an extent that it becomes hardly possible to identify

the main vein among its numerous ofishoots.

The direction of the veins varies in different districts.

Two series may often be traced,—a principal series running

in one general direction, and a minor set crossing the first

at right angles or obliquely. Great differences in the rich-

ness of a metallic lode may be observed as it is worked

vertically and horizontally, some of these depending in a

way not easily explained upon the nature of the surround-

ing rock. AJnong the Cornish lodes, for example, some

contain copper only where theytraverse the Devonian slates,

and lose it where they enter the granite, where tin takes its

place. In the lead tracts of the north of England the

metal diminishes where the veins lie in shale, and augments

where they run through limestone.

In some rocks, more especially in limestones, large sub-

terranean cavities have been filled with vein-stones and ores.

The iron mines of the English lake district^ for example,

lie in the Carboniferous Limestone, where tunnels and

caverns anciently dissolved out of the rock by per-

colating or running vrater have been subsequently filled

up with haematite. In the lead districts of the north of

England also, similar cavities have received a plentiful

deposit of vein-stones and galena with its accompanying

ores.

Various theories have been proposed to account for the

infilling of mineral veins. Of these the most noteworthy

are—(1) the theory of lateral segregation,—which teaches

that the substances in the veins have been derived from the

adjacent rocks by a process of solution and redeposit; an4

(2) the theory of infilling from below,—according to which

the minerals and ores were introduced from below dissolved

in water or steam, or by sublimation, or by igneous fusion

and injection.

The fact that the nature and amonnt of the minerals, and

especially of the ores, in a vein vary with the nature of the

surrounding rocks seems to show that these rocks -have had

a certain influence on the precipitation of mineral matter in

the fissures passing through them. But that this mineral

matter came chiefly from below appears almost certain. The
phenomena of the ascent of hot water in volcanic districts

afford a close analogy to what has occurred in mineral veins.

It is known that at the present time various minerals, in-

cluding silica, both crystalline and calcedonic, and various

metallic sulphides, are being deposited in fissures up which

hot water rises. At the same time it is conceivable that to

some extent there may be a decomposition of the rocks on

either side of a fissure, and that a portion of the mineral

matter abstracted may be laid down in another form along

the walls of the fissure, or, on the other hand, that the rocks

on either side of the fissure may be permeated for some

distance by the ascending waters, and that some of the

mineral substances carried up in solution may be deposited

in the pores and cavities of these rocks as well as in the

fissure itself.
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X. Uncojjfoejubilitx

Where one aeries of rocks, whether of aqueous or igneoflS

origin, has been laid down continuously and without dis-

turbauco upon another series, they are said to be conform-

able. Thus in fig. 59 the sheets of rock numbered 1, 2, 3,
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PART v.—PAL.EONTOLOGICAL GEOLOGY.
Palaeontology is the science which treats of the struc-

ture, affinities, classification, and distribution in time of the

forms of plant and animal life embedded in the rocks of the

earth's crust. In one sense it may be regarded as a branch

of zoology and of botany, its claim in tliis view to rank as

0- separate science resting almost solely on the fact that of

the forms with which it deals but a small proportion

belongs to the living world. In another aspect it may be

looked upon as a branch of geology, seeing that its assist-

ance is absolutely indispensable in many of the most fami-

liar and fundamental problems of the latter science. It

is under this last aspect that we have to regard it here.

We shall consider merely those leading features of palaaon-

tological inquiry without some knowledge of which progress

in modern geology would be impossible.

Fossils.—Palseontological geology, then, deals with the

fossils or organic remains preserved in the rocks, and endea-

vours to gather from them information as to the history of

the globe and its inhabitants. The term "fossil," mean-
ing literally anything "dug up," was formerly applied in-

discriminately to any mineral substance taken out of the

earth's crust, whether organized or not. Ordinary minerals

and rocks were thus included as fossils. For many years,

however, the meaning of the word has been restricted, so

r.s to include only the remains or traces of' plants and
animals preserved in any natural formation whether hard

rock or superficial deposit. The idea of antiquity or relative

date is not necessarily involved in this conception of the

term. Thus the bones of a sheep buried under gravel and
silt by a modern flood, and the obscure crystalline traces of

a coral in ancient masses of limestone, are equally fossils.

Nor has the term fossil any limitation as to organic grade.

It includes not merely the remains of organisms, but also

whatever was directly connected with or produced by these

organisms. Thus the resin which was e.xuded from trees of

long-perished forests is as much a fossil as any portion of

the stem, leaves, flowers, or fruit, and in some respects is

even more valuable to the geologist than more determinable

remains of its parent trees, because it has often preserved

in admirable perfection the insects which flitted about in

the woodlands The burrows and trails of a worm preserved

in sandstone and shale claim recognition as fossils, and
indeed are commonly the only indications to be met with of

the existence of annelide life among old geological forma-

tions. The droppings of fishes and reptiles, called copro-

lites, are excellent fossils, and tell their tale as to the

presence of vertebrate life in ancient waters. The little

agglutinated cases of the caddis-worm remain as fossils

in formations from which perchance most other traces of

life may have passed away. Nay, the very handiwork of

man, when preserved in any natural manner, is entitled to

rank among fossils ; as where his flint-implements have been

dropped into the prehistoric gravels of river-valleys, or where
his canoes have been buried in the silt of lake-bottoms.

The term fossil, moreover, suffers no restriction as to the

condition or state of preservation of any organism. In
some rare instances the very flesh, skin, and hair of a
mammal have been preserved for thousands of years, as in

the case of the mammoths entombed within the frozen mud
cliffs of Siberia, In most cases all or most of the original

animal matter has disappeared, and the organism has been
more or less completely mineralized or petrified. It often

happens that the whole organism has decayed, and a mere
cast in amorphous mineral matter, as sand, clay, ironstone,

silica, or limestone remains ;
yet all these variations must

be comprised in the comprehensive term fossil.

Conditions for ike Pi-eservaiion of Organic Remains.—At
the outset the question naturally suggests itself how the

remains of plants and animals come to have been preserved

in rocks at all. If we observe what takes place at the

present day, and argue that it may fairly be taken as an
indication of what has been the ordinary condition of things

in the geological past, we see that there must have been so

many chances against the conservation of either animal or

plant remains that their occurrence among stratified forma-

tions should be regarded as exceptional, and as the result

of various fortunate accidents.

I. Consider, in the first place, what chances exist for the

preservation of remains of the present fauna and flora of a

country. The surface of the laud may be densely clothed

with forest, and abundantly peopled with animal life. But
the trees die and moulder into soil The animals, too, dis-

appear, generation after generation, and leave no percep-

tible traces of their existence. If we were not aware from
authentic records that central and northern Europe was
covered with vast forests at the beginning of our era, how
could we know this fact? What has become of the

herds of wild oxen, the bears, wolves, and other denizens

of primeval Europe? How could we prove from the ex-

amination of the surface soil of any country that those

creatures had once abounded there! We might search in

vain for any such superficial tr.aces, and would learn by so

doing that the law of nature is everywhere "dust to dust."

The conditions for the preservation of any relics of the

plant and animal life of a terrestrial surface must therefore

be always exceptional. They are supplied only where the

organic remains can be protected from the air and super-

ficial decay. Hence they may be observed in

1. Lakes.—Over the floor of a lake deposits of silt,

peat, marl, &c., are formed. Into these the stems, branches;

leaves, flowers, fruits, or seeds of plants from the neigh-

bouring land may be carried, together with the bodies of

land animals, insects, and birds. An occasional storm may
blow the lighter debris of the woodlands into the water.

Such portions of the wreck as did not float, and were not

washed ashore again, might sink to the bottom. Of these

the larger part would in most cases probably rot away, sd

that, in the end, only a very small fraction of the whole
vegetable matter cast over the lake by the wind would be
covered up and preserved at the bottom. In like manneii

the animal remains swept by winds or by river floods into

the lake would run so many risks of dissolution that only

a proportion of them, and probably merely a small propor-

tion, would be preserved. When we consider these chances
against the conservation of the vegetable and animal lifq

of the land, we must admit that, at the best, lake-bottoms

can contain but a meagre and imperfect representation of

the abundant life of the adjacent hills and plains,

Butlakeshavea distinct flora and faunaof theirown. Their
aquatic plants may be entombed in- the gathering deposits

of the bottom. Their mollusks, of characteristic types, some-
times form, by the accumulation of their remains, sheets of

soft calcareous marl, in which mauy of the undecayed shells

are preserved. Their fishes, likewise distinctly lacustrine.

no doubt must often be entombed in the silt or marl.

2. Feat-mosses.—Wild animals venturing on the more
treacherous watery parts of a peat-bog are sometimes
engulphed or "laired." The antiseptic qualities of the

peat preserve such remains from decay. Hence from
European peat-mosses numerous remains of deer and oxen
have been exhumed. Evidently the larger beasts of the
forest ought chiefly to be looked for in these localities.

3. Deltas at Fiver Mouths.—From what has been said

in previous pages {ante, pp. 276-8) regarding the geologicaj

operations of rivers, it is obvious that to some extent bot^
the flora and the fauna of the land may be buried among
the sand and silt of deltas. When we consider, however;
that though occasional or frequent river-floods sweep dow.
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trees, herbage, and the bodies of land animals, the remains

so transported run every risk of decaying or being other-

wise destroyed while still afloat, and that even if they reach

the bottom they will tend to dissolution there unlo:;s

speedily covered up and protected by fresh sediment, we
must perceive that delta formations can scarcely be ex-

pected to give us more than a meagre outline of the varied

terrestrial flora and fauna.

i. Caverns.—These are eminently adapted for the pre-

servation of the higher forms of terrestrial life. Most of

our knowledge of the prehistoric mammalian fauna of

Europe is derived from what has been disinterred from

bone-caves. As these recesses lie for the most part in lime-

stone or in calcareous rock, their floors are commonly coated

with stalagmite from the drip of the roof ; and as this de-

posit is of great closeness and durability it has effsotually

preserved whatever it has covered or enveloped. The
ciives have in many instances served predatory beasts, like

the hytena, cave-lion, and cave-bear, as dens in which they

slept, and into which some of them dragged their prey.

In other cases they have been merely holes into which
different animals crawled to die, or into which they fell or

were swept by inundations. Under whatever circum-

stances the animals left their remains in these subter-

ranean retreats, the result has been that the bones have

been covered up and preserved. Still, we must admit that

after all but a mere fraction even of the mammals of the

time would enter the caves, and therefore that the evi-

dence of the cavern-deposits, profoundly interesting and
valuable as it is, presents us with merely a glimpse of one

aspect of the life of the land.

II. In the next place, if we ^um to the sea, we find cer-

tainly many more favourable conditions for the preservation

of organic forms, but also many circumstances which
operate against it. While the level of the land remains

stationary, there can be but little eS"ective entombment of

marine organisms in littoral deposits ; for only a limited

accumulation of sediment will be formed until subsidence

of the sea-floor takes place. In the trifling beds of sand

or gravel thrown up on a stationary shore, only the harder

and more durable forms of life, such as gasteropods and
lamellibranchs, which can withstand the triturating effects

of the beach waves, are likely to remain uneffaced.

Below tide-marks, along the margin of the land where

sediment is gradually deposited, the conditions are favour-

able for the preservation of marina organisms. Sheets of

sand and mud are there laid down. In those sediments the

harder parts of many forms of life may be entombed and
protected from decay. But only a small proportion of the

total marine fauna may be expected to occur in such

deposits. At the best, merely littoral and shallow-water

forms will occur, and even under the most favourable con^

ditions they will represent but a fraction of the whole assem-

blage of life in these juxta -terrestrial parts of the ocean.

As we recede from the land the rate of deposition of sedi-

ment on the sea-floor must become feebler, until in the

remote central abysses it reaches a hardly appreciable mini-

mum. Except, therefore, where organic deposits, such as

ooze, are forming in these more pelagic regions, the condi-

tior.s must be on the whole unfavourable for the preserva-

tion of any adequate representation of the deep-sea fauna.

Hard enduring objects, such as teeth and bones, may slowly

accumulate and be protected by a coating of peroxide of

raanganese, or of some of tho silicates above (p. 288)
referred to as now forming here and there over the deep-

sea-bottom. But such a deposit, if raised into land, would
supply but d meagre picture of the life of tho sea.

Wo must conclude therefore that of the whole sea-floor

tl'.e area best adapted for preserving a varied suite of

marine orgaaic exuviae is that belt which, running along
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the margin of the' land, is ever receiving fresh layers of

sediment transported by rivers and currents from the

adjacent shores. The most favourable conditions for the

accumulation of a thick mass of marine fossiliferous strata

wiU arise when the area of deposit is undergoing a gradual

subsidence. If the rate of depression and that of deposit

were equal, or nearly so, the movement might proceed for

a vast period without producing any great apparent change

in marine geography, and even without seriously affecting

the distribution of life over the sea-floor within the area

of subsidence. Hundreds or thousands of feet of sedi-

mentary strata might in this way be heaped up round the

continents, containing a fraginentary series of organic re-

mains belonging to those forms of shallow-water life

which had hard parts capable of preservation.

There can be little doubt that such has in fact been tht

History of the raain mass of stratified formations in the

earth's crust. These piles of marine strata have unques-

tionably been laid down in comparatively shallow water

within the area of deposit of terrestrial sediment. Their

great depth seems only explicable by prolonged and repeated

movements of subsidence, interrupted, however, as we know,

by other movements of a contrary kind. These geographical

changes affected at once the deposition of inorganic mate-

rials and the succession of organic forms. One series of

strata is sometimes abruptly succeeded by another of a very

different character, and we generally find a corresponding

contrast between their respective organic contents.

It follows from these conclusions that representatives of

the abyssal deposits of the central oceans are not likely to

be met with among the geological formations of past times.

Thanks to the great work done by the " Challenger " expe-

dition, we now know what are the leading characters of

these abyssal deposits of the present day. They have

absolutely no analogy among the formations of the earth's

crust They differ, indeed, so entirely from any formation

which geologists considered to be of deep-water origin as to

indicate that, from early geological times, the present great

areas of land and sea have remained on the whole where

they are, and that the land consists mainly of strata formed

at successive epochs of terrestrial debris laid ,^own in the

surrounding shallow sea.

Relative Value of Organic Remains as Fossils.—As the

conditions for the preservation of organic remains exist

more favourably under the sea than on land, marine organ-

isms must be far more abundantly conserved than those

of the land. This is true to-day, and has been true in aU

past geological time. Hence for the purposes of the geolo-

gist tho fossil remains of marine forms of life far surpass

all others in value. Among them there will necessarily be

a gradation of importance regulated chiefly by their relative

abundance. Now, of all the marine tribes which live within

the juxta-terrestrial belt of sedimoitation, unquestionably

the Mollusca stand in the place of pre-eminence as regards

their aptitude for becoming fossils. In the first place they

almost all possess a hard durable shell, capable of resisting

considerable abrasion, and readily passing into a mineralized

condition. In the next place they are extremely abundant
both as to individuals and genera. They occur on the

shoro within tide mark, and range thence down into the

abj'sses. Moteover, they appear to have possessed those

qualifications from early geological times. In the marine
Molhisca, therefore, we have a common ground of compari-

son between the stratified formations of different periods.

They have been styled the alphabet of palisontological

inquiry. It will be seen, as we proceed, how much in the

interpretation of geological history depends upon the testi-

mony of sea-shells.

Looking at the organisms of the land, we perceive that

as a nn'e the abundant terrestrial flora has a comparatively
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smill cliance of being well represented in a fossil state, that

indeed, as a rule, only that portion of it of which the leaves,

twjjs, flowers, and fruits are blown into lakes is likely to

be partially preserved. Terrestrial plants, therefore, occur

in comparative rarity among stratified rocks, and furnish in

consequence only limited means of comparipon between the

formations of different ages and countries. Of land animals

the vast majority perish and leave no permanent trace of

their existence. Predatory and other forms whose remains

may be looked for in caverns or peat^mosses, must occur

more numerously in the fossil otate than birds, and are

correspondingly more valuable to the geologist for the com-

parison of different strata.

Jielalioe Age o/i^ossiY^.-r-Altliough absolute dates cannot

be fixed in geological chronology, it is not difficult to deter-

mine the relative age of different strata, and consequently

of their enclosed organic remains. For this purpose the

fundamental law is bised on what is termed the "order of

superposition." This law may be thus defined :—in a series

of stratified formations tho older must underlie the younger.

It is not needful that we should actually see the one lying

below the other. If a continuous conformable succession of

strata dips steadily in one direction we know that the beds

at the one end must underlie those at the other, because

we can trace the whole succession of beds between them.

Rare instances occur where strata have been so folded by
great terrestrial disturbance that the younger are made to

underlie the older. But this inversion can usually be made
quite clear from other evidence. The true order of super-

position is decisive of the relative ages of stratified rocks.

If therefore formations lie regularly above each other,

B upon A, C upon B, D upon C, and so on, it is evident

that the organic remains found in A must have lived and
died before those in B were entombed ; the latter must
have been covered up before those in C, and these again

before those in D. The chronological sequence of fossils

must be determined first of all by the order of superposition

of Iheir enclosing strata. There is nothing in the fossils

themselves, apart from experience, to fix their date. Unless,

for example, we knew from observation or testimony that

Rhynchonella phurodon is a shell of the Carboniferous Lime-

stone, and Rhynchonella tetrahedra is a shell of the Lias,

we could not, from more inspection of the fossils themselves,

pronounce as to their real geological position. It is quite

true that by practice a palaeontologist has his eye so trained

that he cin make shrewd approximations to the actual

horizon of fossils which he may- never have seen before ; but

he can only do this by availing himself of a wide experience

based upon the ascertained order of appearance of fossUs as

determined by the law of superposition. For geological

purposes therefore, and indeed for all purposes of compari-

son between the faunas and floras of different periods, it is

absolutely essential first of all to have the order of super-

position of strata rigorously determined. Unless this is

done the most fatal mistakes may be made in palseontolo-

gical chronology. But when it has once been done in one

typical district, the order thus established may be held as

proved for a wide region where, from paucity of sections,

or from geological disturbance, the true succession of forma-

tions cannot be satisfactorily determined.

Uses ofFossils in Geology.—There are two main purposes

to which fossils may be put in geological research :—(1) to

throw light upon former conditions of physical geography,

such as the presence of land, rivers, lakes, and seas, in

places where they do not now exist, changes of climate, and
the former distribution of plants and animals ; and (2) to

furnish a guide in geological chronology-whereby rocks may
be classified according to relative date, and the facts of geo-

logical history may be arranged and interpreted as a con-

uected record of the earth's progress.

1. A few examples will suffice to show the manifold

assistance which fossils furnish to the geologist in the

elucidation of ancient geography.

{a.) Former land-surfaces are revealed by the presence of

tree-stumps in their positions of growth, with their roots

branching freely in the underlying stratum, which, represent-

ing the ancient soil, often contains leaves, fruits, and other

sylvan remains, together with traces of the bones of land ani-

mals, remains of insects, land-shells, &c. Ancient woodland
surfaces of this kind are found between tide-marks, and even
below low-water line, round different parts of the British

coast. They unequivocally prove a subsidence of the land.

Of more ancient date are the "dirt-beds" of Portland, which,

by their layers of soil and tree-stumps, show that woodlands
of cycads sprang up over an upraised sea-bottom and were
buried beneath the silt of a river or lake. Still further

back in geological history come the numerous coal-growths

of the Carboniferous period, pointing to wide jungles of ter-

restrial or aquatic plants, like the modern mangrove swamps,
which were submerged and covered with sand and silt.

(6.) The former existence of lakes can be satisfactorily

proved from beds of marl or lacustrine limestone fuU of

fresh-water shells, or from fine silt with leaves, fruits, and
insect remains. Such deposits are abundantly forming at

the present day, and they occur at various horizons among
the geological formations of past times. The well-known

nagelflue of Switzerland—a mass of conglomerate attaining

a thickness of fuUy COOO feet—can be shown from its fossil

contents to be essentially a lacustrine formation.

{c.) Old sea-bottoms are vividly brought before us by
beds of marine shells and other organisms. Layers of water-

worn gravel and sand, with rolled shells of littoral and
infra-littoral species, unmistakably mark the position of a

former shore line. Deeper water is indicated by finer

muddy sediment, with relics of the fauna which prevails

beneath the reach of waves and ground-swelL Limestones

full of corals, or made up of crinoids, point to the slow con-

tinuous growth and decay of generation after generation of

organisms in clear sea-water.

(d.) Variations in the nature of the water or of the sea-

bottom may sometimes be shown by changes in the size or

shape of the organic remains. If, for example, the fossils

in the central and lower parts of a I'miestone are large and
well-formed, but in the upper layers become dwarfed and
distorted, we may reasonably infer that the conditions for

their continued existence at that locality must have been

gradually impaired. The final complete cessation of these

favourable conditions is shown by the replacement of the

limestone by shale, indicative of the water having become
muddy, and by the disappearance of the fossils, which had

shown their sensitiveness to the change.

(f.) That the sea-floor represented by a fossiliferous

stratum was not far from land is sufficiently proved by
mere lithological characters, as has been already explained

;

but the conclusion may be further strengthened by the

occurrence of leaves, stems, and other fragments of terres-

trial vegetation which, if found in some numbers among
marine organisms, would make it improbable that they had
been drifted far from land.

(/.) The existence of different conditions of climate in

former geological periods is satisfactorOy demonstrated from

the testimony of fossils. Thus an assemblage of the remains

of palms, gourds, and melons, with bones of crocodiles,

turtles, and sea-snakes, proves a sub-tropical climate' to have

prevailed over the south of England in the time of the older

Tertiary formations. On the other hand, the presence ed

an intensely cold or arctic climate far south in Europe
during posf^Tertiaty time can be shown from different kinds

of evidence, sucil &a the existence of the remains of arctic

animals even as far as the south of England and of France.
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This is a use of fossils, however, where great caution

must be used. We caunot affirm that, because a certain

species of a genus lives now in a warm part of the globe,

e*^ry species of that genus must always have lived in smiilar

circumstances. The well-known example of the mammoth
Qud woolly rhinoceros having lived in the cbld north, while

tlieir modern representatives inhabit some of the warmest

regions of the globe, may be usefully remembered as a warn-

ing against any such conclusions. WheD, however, we find

that not one fossil merely, but the whole assemblage of

fossils in a formation has its modevu analogue in a certain

general condition of . climate, we may at least tentatively

iufer that the same kind of climate prevailed where that

assemblage of fossils lived. Such an inference would

become more and more unsafe in proportion to the antiquity

of the fossils and their divergence from existing forms.

2. When the order of superposition has been determined in

a great series of stratified formations, it is found that the

fossils at the bottom are not quite the same as those at the

top of the series. As we trace the beds upward we discover

that species after species of the lowest platforms disappears,

until perhaps not one of them is found. With the cessation

of these older species others make their entrance. These

in turn are found to die out and to be replaced by newer

forms. After patient examination of the rocks, it is as-

certained that every well-marked formation is characterised

by its own species or genera, or by a general assemblage or

fades of organic forms. This can only, of course, be deter-

mined by actual practical experience over an area of some
size. When the typical fossils of a formation are known,

they serve to identify that formation in its progress across

a country. Thus, as we trace the formation into tracts

where it would be impossible to determine the true order

of superposition, owing to the want of sections, or to the

disturbed condition of the rocks, we can employ the fossils

ns a means of identification, and speak with confidence as

to the succession of the rocks. We may even demonstrate

that in some mountainous ground the beds have been turned

completely upside down, if we can show that the fossils in

what are now the uppermost strata ought properly to lie

underneath those in the beds below them.

Observations made over a large part of the surface of the

globe have enabled geologists to divide the stratined part

of the earth's crust into systems, formations, and groups or

series. These subdivisions are frequently marked off from
each other by lithological characters. But mere lithological

differences would afford at the best but a limited and local

ground of separation. Two masses of sandstone, for ev
ample, having exactly the same general external and internal

characters, might belong to very different geological periods.

On the other hand, a series of limestones in one locality

might be the exact chronological equivalent of a set of sand-
stones and conglomerates at another, and of a series of
shales and clays at a third.

It is by their characteristic fossils that the divisions of

the stratified rocks can be most satisfactorily made. Each
formation being distinguished by its own assemblage of
organic remains, it can be followed and recognized even
amid the crumplings and dislocations of a disturbed region.

The same general succession of organic types can be observed
over a large part of the world, though, of course, with im-
portant modifications in different countries. This similarity
of succession has been termed homotaxls—a term which ex-
presses the fact that the order in which the leading types of
organized existence have appeared upon the earth has been
similar even in widely separated regions.

It is evident that ia this way a method of comparison is

furnished whereby the stratified formations of different parts
of the earth's crust can be broutrht into relation with each
other. We find, for example, that a certain series of strata

|

is characterized in Britain by certain genera and species of

corals, brachiopods, lamellibranchs, gasteropods, and cepha

lopods A group of rocks in Bohemia, differing more oi

less from these in lithological aspect, contains on the whole

the same genera, and many even of the same species. In

Scandinavia a set of beds may be seen unlike, perhaps, in

external characters to the British type, but yielding many

of the same fossils. In Canada and many parts of the

northern United States, other rocks enclose many of the

same, and of closely allied genera and species. All these

groups of strata are classed together as komotaxial, that is,

as having been deposited during the same relative period

in the general progress of life in each region.

It was at one time believed, and the belief is BtUl far from

extinct, that groups of strata characterized by this com-

munity or resemblance of organic remains were chronologi-

cally contemporaneous. But such an inference rests upon

most insecure grounds. We may not be able to disprovt

the assertion that the strata were strictly coeval, but we

have only to reflect on the present conditions of zoological

and botanical distribution, and of modern sedimentation,

to be assured that the assertion of contemporaneity is a

mere assumption. Consider for a moment what would

happen were the present surface of any portion of central

or southern Europe to be submerged beneath the sea,

covered by marine deposits, and then re-elevated into land.

The river-terraces and lacustrine marls formed before the

time of Julius Ciesar could not be distinguished by any

fossil tests from those laid down in the days of Yitioria,

miless, indeed, traces of human implements were obtainable

whereby the progress of civilization during 2000 years

might be indicated. So far -as regards the shells, bones,

and plants preserved in the various formations, it would be

absolutely impossible to discriminate their relative dates
;

they would be classed as "geologically contemporaneous,"

that is, as having been formed during the same period in the

history of life in the European area; yet there might be a

difference of 2000 years or more between many of them.

Strict contemporaneity cannot be asserted of any strata

merely on the ground of similarity or identity in fossils.

But the phrase "geologically contemporaneous" is too

vague to have any chronological value except in a relative

sense. To speak of two formations as in any sense contem-

poraneous which may have been separated by thousands

of years seems rather a misuse of language, though the

phraseology has now gained such a footing in geological

literature as probably to be inexpugnable. If we turn again

for suggestions to the existing distribution of life on the

earth we learn that simUarity or identity of species and
genera holds good on the whole only for limited areas, and
consequently, if applied to wide geographical regions, ought
to be an argument for diversity rather than for similarity

of age. If we suppose the British seas to be raised into

dry land, so that the organic relics preserved in their sands
and silts could be exhumed and examined, a general com-
mon facies or type would be found, though some species

would bo more abundant in or entirely confined to the north,

while others would show a greater development in the

opposite quarter. Still there would be such a similarity

throughout the whole that no naturalist would hesitate to

regard the organisms as those of one biological province,

and belonging to the same great geological period. The
region is so small, and its conditions of life so uniform and
uninterrupted, that no marked distinction is possible

between the forms of life in its different parts.

Widening the area of observation, we perceive that as we
recede from any given point the forms of life gradually

change, vegetation alters its aspect from climate to climate,

and with it come corresponding transformations in the

character of insects, birds, and wild animals. A lake botton)
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wovJd preserve one suite of organisms in England, but a
very different group at the foot of the Himalaya Mountains,
yet the deposits at the tno places might be absolutely coeval,
wen as to months and days. Hence it becomes apparent
tiat while strict contemporaneity cannot be predicated of
deposits containing the same organic remains, it may actu-
ally be true of deposits in which they are quits distinct.

If, then, at the present time, community of organic forms
obtains only in districts, regions, or provinces, it may have
been more or less limited also in past time. Similarity
©r identity of fossUs among formations geographically
far apart, instead of proving contemporaneity, ought rather
to be looked upon as indicative of great discrepancies in

the relative epochs of deposit. For In any theory of

the origin of species, the spread of any one species, still

more of any group of species to a vast distance from the
original centre of dispersion, must in most cases have been
inconceivably slow. It must have occupied so prolonged
a time as to allow of almost indefinite changes in physical
geography. A species may have disappeared from its

primeval birthplace while it continued to flourish in one or
more directions in its outward circle of advance. The date
of the first appearance and final extinction of that species

would thus differ widely according to the locality at which
we might examine its remains.

The grand march of life, in its progress from lower to

higher forms, has unquestionably been broadly alike in all

quarters of the globe. But nothing seems more certain than
that its rate of advance has not everywhere been the same.

It has moved unequally over the same regioiL A certain

stage of progress may have been reached in one quarter

of the globe thousands of years before it was reached in

another ; though the same general succession of organic

forms might be found in each region.

The geological formations form the records of these ages
of organic development. In every country where they are

fully displayed, and where they have been properly exa-

mined, they can be separated out from each other according

to their organic contents. Their relative age within a

limited geographical area can be demonstrated by the mere
law of superposition. When, however, the formations of

distant countries are compared, all that wr can safely affirm

regarding them is that those containing the same or a repre-

sentative assemblage of organic remains belong to the same
epoch in the history of biological progress in each area.

They are homotaxial ; but we cannot assert that they are

contemporaneous, unless we are prepared to include within

that term a vague period of perhaps thousands of years.

Doctrine of Colonies.—M Barrande, the distinguished

author of the Systeme SiLurien de la BoMme, drew attention

more than a quarter of a century ago to certain remarkable

intercalations of fossils in the series of Silurian strata of

Bohemia. He showed that, while these strata presented a

normal succession of organic remains, there were neverthe-

less exceptional bands, which, containing the fossils of a

kigher zone, were yet included on different horizons among
inferior portions of the series. He termed these precursory

bands "colonies," and defined the phenomena as consisting

in the partial co-existence of two general faunas, which, con-

sidered as a whole, were nevertheless, successive. He sup-

posed that during the later stages of his second Silurian

fauna in Bohemia the first phases of the third fauna had

already appeared, and attained some degree of development

in some neighbouring but yet unknown region. At inter-

vals, corresponding doubtless to geographical changes, such

as movements of subsidence or elevation, volcanic eruptions,

Ac, communication was opened between that outer region

und the basin of Bohemia. During these intervals a greater

»r less number of immigrants succeeded in making their

way into the Bohemian area, but as the conditions for their

prolonged. continuance there were not yet favourable, they

soon died out, and the normal fauna of the region resumed
its occupancy. The deposits formed during these partial

interruptions, notably graptolitic schists, •accomp.inied by
igneous sheets, contain, besides the invading species, remains

01 some of the indigenous forms. Eventually, however, on

the final extinction of the second fauna, and, we may sup-

pose, on the ultimate demolition of the physical barriers

hitherto only occasionally and temporarily broken, the third

fauna,- which had already sent successive colonies into the

Bohemian area, now swarmed into it, and peopled it till

the close of the Silurian period.

This original and ingenious doctrine has met with much
opposition on the part of geologists and palseontologiste.

Of the facts cited by M. Barrande there has been no ques-

tion, but other explanations have been suggested for them.

It has been said, for example, that the so-called colonies are

merely bands of the Upper Silurian rocks or third fauna,

which by great plications have been so folded with the

older rocks as to seem regularly interstratified with them.

But the author of the Systeme Silunen. very justly contends

that of such foldings there is no evidence, but that, on the

contrary, the sequence of the strata appears normal and

undisturbed- Again it has been urged that the difference

of organic, contents in these so-called colonies is due

merely to a difference in the conditions of water and sea-

bottom, particular species appearing with the conditions

favourable to their spread, and disappearing when these

ceased. But this contention is really included in M,
Barrande's theory. The species which disappear and re-

appear in later stages must have existed in the meanwhile

outside of the area of deposit, which is precisely what he

has sought to establish. Much of the oppositiouiwhiclrhis

views have encountered has probably arisen from the feeling

that if they are admitted they must weaken the value of

paheontological evidence in defining geological horizons. A
palaeontologist, who has been accustomed to deal with

certain fossils as unfailing indications of particular portions

of the geological series, is naturally unwilling to see his

generalizations upset by an attempt to show that the fossils

may occur on a far earlier horizon.

If, however, we view this question from the broad nat-

ural history platform from which it was regarded by M.
Barrande, it is impossible not to admit that such phenomena
as he has sought to establish in Bohemia must have con-

stantly occurred in all geological periods and in all parts of

the world. No one now believes in the sudden extinctioB

and creation of entire faunas Every great fauna in the

earth's history must have gradually grown out of some pre-

existing one, and must have insensibly graduated into that

which succeeded. The occurrence of two very distinct

faunas in two closely consecutive series of strata does not

prove that the one abruptly died out and the other suddenly
appeared in its place. It only shows, as Darwin has so well

enforced, the imperfection of the geological record. In the

interval between the formation of two such contrasted groups

of rocks the fauna of the lower strata must have continued

to exist elsewhere, and gradually to change into the newer
facies which appeared when sedimentation recommenced
with the upper strata. Distinct zoological provinces have
no doubt been separated by narrow barriers in former geo-

logical periods, as they still are to-day. There seems,

therefore, every probability that such migrations as M.
Barrande has supposed in the case of the SUurian fauna of

Bohemia have again and again taken place. Two notable

examples will be given in later pages, one in the Lower and
one in the Upper Old Ked Sandstone of Scotland.

Gaps in the Geological Record.—The history of life has
been very imperfectly preserved in the stratified parts of the
earth's crust. Apart from the fact_that, even under tho
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moot favourable coud'itions, only a small proportioa of the

total flora and fauna of any period could be preserved in the

fossil state, enormous gaps occur where no record has been

preseiTed at alL It is as if wliole chapters and books were

missing from an historical worL Some of these lacunae are

suflicieutly obvious. Tlius, in some cases, powerful disloca-

tions have thrown considerable portions of the rocks out of

siglit. Sometimes extensive metamorphism has so affected

them that. their original characters, including their organic

contents, have been destroyed. Oftenest of all, denudation

,

has come into play, arid vast masses of fossiliferous rock

have been entirely worn away. That this cause has operated

frequently is shown by the abundant uuconformabilities in

lUe structure of the earth's crust

While the mere fact that one series of rocks lies uncon-

formably on another proves the lapse of a considerable

interval between their respective dates, the relative length

\'{ this interval may sometimes be demonstrated by means
^f fossil evidence and by this alone. Let us suppose, for

fsample, that a certain group of formations has been dis-

turbed, upraised, denuded, and covered unconformably by
a second group. In lithological characters the two may
closely resemble each other, and there may be nothing to

sliow that the gap represented by their unconformability is

not of a trifling character. In many cases, indeed, it would
be quite impossible to pronounce any well-grounded judg-

ment as to the amount of interval, even measured by the

vagus relative standards of geological chronology. But if

each group contains a well-preserved suite of organic re-

mains, it may not only be possible, but easy, to say exactly

how much of the geological record has been left out between
the two sets of formations. By comparing the fossils with

those obtained from regions where the geological record is

more complete, it may be ascertained perhaps that the

lower rocks belong to a certain platform or stage in geologi-

cal history which for our present purpose we may call D,

.

and that the upper rocks can in like manner be paralleled

with stage H. It would be then apparent that at this

locality the chronicles of three great geological periods E,

F, and G were wanting, which are elsewhere found to be
intercalated between D and H. Tlie lapse of time repre-

sented by this unconformability would thus be equivalent

^o that required for the accumulation of the three missing

formations in those regions where sedimentation went on
undisturbed.

But fossil evidence may be made to prove the existence

of gaps which are not otherwise apparent. As has been
already remarked, changes in organic forms must, on the
whole, have been extremely slow in the geological past.

The whole species of a sea floor could not pass entirely

away, and be replaced by other forms, without the lapse

of long periods of time. If then among the conformable
stratified formations of former ages we encounter sudden
and abrupt changes in the facies of the fossils, we may
jae certain that these, must mark omissions in the record,

which we may hope to fill in from a more perfect series

lilsewhere. The complete contrasts between unconformable
strata are sufficiently explicable. It is not so easy to give

a satisfactory account of those which occur where the beds
are strictly conformable, and where no evidence can be
observed of any considerable change of physical conditions

at the time of deposit. A group of strata having the same
general lithological characters throughout may be marked
by a great discrepance between the' fossils above and below
a certain line. A few species may pass from the one into

the other, or perhaps every species may be different. In
cases of this kind, when proved to be not merely local but
persistent over wide areas, we must admit, notwithstanding
the apparently undisturbed and continuous character of the
original deposition of the strata, that the abrupt transition

from the one facies of fossils to the other must represent a

long interval of time which has not been recorded by the

deposit of strata. Professor Ramsay, who called attention

to these gaps, termed them " breaks in the success'ron of

orgauic remains." He showed that they occur abundantly

among the Palaaozoic and Secondary rocks of England. It

is obvious, of course, that these breaks, even though trace-

able over wide regions, were not general over the whole

globe. There have never been any universal interruptions

in the continuity of thS chain of being, so far as geological

evidence can show. But the physical changes which caused

the breaks may have been general over a zoological district

or minor region. They no doubt often caused the com-

plete extinction of genera and species which had a small

geographical range.

From all these facts it is clear that the geological record,

as it now exists, is at the best but an imperfect chronicle of

geological history. In no country is it complete. The
lacuuaB of one region must be supplied from another. Yet
in proportion to the geographical distance between the

localities where the gaps occur and those wheUce the mis-

sing intervals are supplied, the element of uncertainty in

our reading of the record is increased. The most desirable

method of research is to exhaust the evidence for each area

or province, and to compare the general order of its succes-

sion as a whole with that which can be established for othei-

provinces. It is, therefore, only after long and patient

observation and comparison that the geological history of

different quarters of the globe can be correlated.

Subdivisions ofthe Geological Record hy means ofFossils.—
As fossil evidence furnishes a much more satisfactory and
widely applicable means of subdividing the stratified rocks

of the earth's crust than mere lithological characters, it i&

made the basis of the geological classification of these.rocka^

Thus we may find a particular stratum marked by the;

occurrence in it of various fossils, one or more cf which
may be distinctive, either from occurring in no other bed
above and below, or from special abundance in that stratum.

These species might therefore be used as a guide to the oc-

currence of the bed in question, which might be called by the

name of the most abundant species. In this way a geological

horizon or zone would be marked off, and geologists would
thereafter recognize its exact position in the series of forma-

tions. But before such a generalization can be safely made,
we must be sure that the species in question really never
does appear on any other platforml This evidently demands
wide experience over an extended field of observation. The
assertion that a particular species occurs only on one horizon
manifestly rests on negative evidence as much as on positive.

The palasontologist who makes it cannot mean more than
that he knows the fossil to lie on that horizon, and that,

so far as his own experience and that of others goes, it has
never been met with anywhere else. But a single example
of the occurrence of the fossil on a different zone would
greatly damage the value of his generalization, and a few
such cases would dernolish it altogether. Hence all such
statements ought at first to be made tentatively. To estab-

lish a geological horizon on limited fossil evidence, and then
to assume the identity of all strata containing the same
fossils, is to reason in a circle and to introduce utter con-
fusion into our interpretation of the geological record. The
first and fundamental point is to determine accurately the
order of superposition of the strata. Until this is done
detailed palajontological classification tnay prove to be worth-
less. But when once the succession of the rocks has been
fixed palajontological evidence may become paramount.
From what has been above advanced it must be evident

that, even if the several groups in a formation or system of
rocks in any district or country have been minutely sub
divided by means of their characteristic fos8i!.»\ and if, after
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the lapse of many years, no discovery has occuried to alter

the established order of succession of these fossils, neverthe-
less the subdivisions can only be held good for the region
in which they have been made. They must not b'e supposed
to be strictly applicable everywhere. Advancing into

another district or country where the petrographical char-

acters of the same formation or system indicate that the

iiriginal conditions of deposit must have been very
different, we ought to be prepared to find a greater or

less departure from the first observed or what might
be regarded as the normal order of organic succession.

There can be no doubt that the appearance of new organic

forms in any locality has been in large measure connected
with such physical changes as are indicated by diversities

of sedimentary materials and arrangement. The Upper
Silurian formations, for example, as studied by Murchison
in Shropshire and the adjacent counties, present a clear

sequence of strata well defined by characteristic fossils. But
within a distance of 60 miles it becomes impossible to estab-

lish these subdivisions by fossil evidence. If we examine
corresponding strata in Scotland, we find that they con-

tiin some fossils which never rise above the Lower Silurian

formations in Wales and the west of England. Again,

ia Bohemia and in Russia we meet with still greater depart-

ures from the order of appearance iu the original Silurian

area, some of the most characteristic Upper Silurian organ-

isms being there found far down beneath strata replete with

records of Lower Silurian life. Nevertheless the general

succession of life from Lower to Upper Silurian types re-

mains distinctly traceable. Such facts warn us against the

danger of being led astray by an artificial precision of

palaeontological detail. Even where the palfeontological

sequence is best established, it rests probably in most cases

not merely upon the actual chronological succession of

v>rganic forms, but also, far more than ia usually imagined,

upon original accidental differences of local physical condi-

tions. As these conditions have constantly varied from

region to region, it must hardly ever happen that the same
minute palaeontological subdivisions, so important and

instructive in themselves, can be identified and paralleled,

except over comparatively limited geographical areas.

It cannot be too frequently stated, nor too prominently

kept in view, that, although gaps occur in the succession of

organic remains as recorded in the rocks, there have been

no such blank intervals in the progress of plant and animal

life upon the globe. The march of life has been unbroken,

onward and upward. Geological history, therefore, if its

records in the stratified formations were perfect, ought to.

show a blending and gradation of epoch with epoch, so that

ao sharp divisions of its events could be made. But the

progress has been constantly interrupted ; now by upheaval,

now by volcanic outbursts, now by depression. These

interruptions serve as natural divisions in the chron-

icle, and enable the geologist to arrange his history into

periods. As the order of succession among stratified rocks

was first madeout in Europe, and as many of the gaps in

that succession were found to be widespread over the

European area, the divisions which experience established

for that portion of the globe came to be regarded as typical,

and the names adopted for them were applied to the rocks

of other and far distant regions. This application has
brought out the fact that some of the most marked breaks
in the European series do not exist elsewhere, and, on the
other hand, that some portions of that series are much more
complete than in other regions. Hence, while the general
similarity of succession may remain, different subdivisions
and nomenclature are required as we pass from continent
to continent.

A bed, or limited number of beds, characterized by one
v more distinctive fossils, is termed a zone or horizon, and.

as already mentioned, is often knjwa by the name of a

typical fossil, as the different zones in the Lias are by their

special species of ammonite. A series of such zones, united

by the occurrence among them of a number of the same
species or genera, is called a group. A series of groups

similarly related constitute a formation, and a number of

formations may be united into a system. The terminology

employed in this classification will be discussed in the

following part.

PAKT YL—STKATIGEAPHICAL GEOLOGY.

This branch of the science arranges the rocks of the

earth's crust in the order of their appearance, and interprets

the sequence of events of which they form the records. Its

province is to cull from all the other departments of geology

the facts which may be needed to show what has been the

progress of our planet, and of each continent and country,

from the earliest times of which the rocks have preserved

any memorial. Thus from mineralogy and petrography it

obtains information regarding the origin and subsequent

mutations of minerals and rocks. From dynamical geology

it learns by what agencies the materials of the earth's crust

have been formed, altered, broken, upheaved, and melted.

From structural geology it understands how these materials

were put together so as to build up the complicated crust of

the earth. From palaeontological geology it receives in well-

determined fossil remains a clue by which to discriminate

the different stratified formation?, and to trace the grand
onward marc"h of organized existence upon this planet.

Stratigraphical geology thus gathers up the sum of all that

is made known by the other departments of the science, and
makes it subservient to the interpretation of the geological

history of the earth.

The leading principles of stratigraphy may be summed
up as follows :

—

1. In every stratigraphical research the fundamental re-

quisite is to establish the order of superposition of the strata.

Until this is accomplished it is impossible to arrange the

dates and make out the sequence of geological history.

2. The stratified portion of the earth's crust, or geological

record, as it has been termed, may be subdivided into nat-

ural groups or formations of strata, each marked throughout

by some common genera or species, or by a general resem-

blance in the type or character of its organic remains.

3. Many living species of plants and animals can be
traced downward through the more recent geological forma-

tions ; but they grow fewer in number as they are followed

into more ancient deposits. With their disappearance we
encounter other species and genera which are no longer

living. These in turn may be traced backward into earlier

formations, tiU they too cease, and their places are taken by
yet older forms. It Ls thus shown that the stratified rocks

contain the records of a gradual progression of organic forms.

A species which has once died out does not seem ever to

have reappeared. But as has been already pointed out

in reference to Barrande's doctrine of colonies, a species

may within a limited area appear in a formation older

than that of which it is characteristic, having temporarily

migrated into the district from some neighbouring .region

where it had already established itself.

4. When the order of succession of organic rem.ains

among the stratified rocks has been determined, they become

an invaluable guide in the investigation of the relative age

of rocks and the structure of the land. ' Each zone and

formation, being characterized by its own species or genera,

may be recognized by their means, and the true succession

of strata may thus be confidently established even in a

country which has been shattered by dislocation, or where
the rocks have been folded and inverted.
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5. The relative chronological value of the divisions of the

geological record is not to be measured by mere depth of

strata. While it may be reasonably assumed that a great

thickness of stratified rock must mark the passage of a long

period of time, if cannot safely be affirmed that a much less

thickness elsewhera represents a correspondingly diminished

period. This may sometimes be made evident by an uncon-

formabUity between two seta of rocks, as has already been

explained. The total depth of both groups together may
be, say 1000 feet. Elsewhere we may find a single im-

broken formation reaching a depth of 10,000 feet ; but it

would be utterly erroneous to conclude that the latter repre-

Bents ten times the length of time shown by the two former.

So far from this being the case, it might not be difficult to

show that the minor thickness of rock really denoted by far

the longer geological interval If, for instance, it could

be proved that the upper part of both the sections lay on

one and the same geological platform, but that the lower

unconformable series in the one locality belonged to a far

lower and older system of rocks than the base of the thick

conformable series in the other, theii it would be clear that

the gap marked by the unconformability really indicated a

longer period than the massive succession of deposits.

6. Fossil evidence furnishes the chief means of comparing

the relative value of formations and groups of rock. A
break in the succession of organic remains marks an inter-

val of time often unrepresented by strata at the place where
the break is found. The relative importance of these breaks,

and therefore, probably, the comparative intervals of time

which they mark, may be estimated by the difference of the

facies of the fossils on each side. If, for example, in one

case we find every species to be dissimilar above and below

a certain horizon, while in another locality only half of the

species on each side are peculiar, we naturally infer, if the

total number of species seems large enough to warrant the

inference, that the interval marked by the former break was

very much longer than that marked by the second. But
we may go further and compare by means of fossil evidence

the relation between breaks in the succession of organic

remains and the depth of strata between them.

Three formations of fossUiferous strata, A, C, and H, may
occur conformably above each other. By a comparison of

the fossil contents of all parts of A, it may be ascertained

that, while some species are peculiar to its lower, others to

its higher portions, yet the majority extend throughout

the formation. If now it is found that of the total num-
ber of species in the upper portion of A only one-third

passes up into C, it may be inferred with some probability

that the time represented by the break between A and C
was really longer than that required for the accumulation

of the whole of the formation A. It might even be pos-

sible to discover elsewhere a thick intermediate formation

B filling up the gap between A and C. In like manner
were it to be discovered that, while the whole of the forma-

tion C is characterized by a common suite of fossils, not one.

of the species and only one half of the genera pass up into

H, the inference could hardly be resisted that the gap
between the two formations marks the passage cf a far

longer interval than was needed for the deposition of the

whole of -C. And thus we reach the remarkable con-

clusion that, thick though the stratified formations of a
country may be, in some cases they may not represent so

long a total period of time ns do the gaps in their suc-

cession,—in other words, that non-deposition was more
frequent and prolonged than deposition, or that the
intervals of time which have been recorded by strata have
not been so long as those which have not been so recorded.

In all speculations of this nature, however, it is necessary
to reason from as wide a basis of observation as possible,
•eeing that so much of the evidence i« negative. Especially

needful is it to bear in mind that the cessation of one or

more species at a certain line among the rocks of a particu-

lar district may mean nothing more than that, owing to some
change in the conditions of life or of deposition, theso

species were compelled to migrate or became locally ex-'

tinct at the time marked by that line. They may have con-

tinued to flourish abundantly in neighbouring districts for

a long period afterward. Many examples of this obvious

truth might be cited. Thus in a great succession of

mingled marine, brackish-water, and terrestrial strata, like

that of the Carboniferous Limestone series of Scotland,

corals, crinoios, and brachiopods abound in the limestones

and accompanying shales, but disappear as the sandstones,

ironstones, clays, coals, and bituminous shales supervene.

An observer meeting for the first time with an instance of

the disappearance, -and remembering what he had read

about "breaks in succession," might be tempted to specu-

late about the extinction of these organisms, and their re-

placement by other and later forms of life, such as the ferns,

lycopods, ganoid fishes, and other fossils so abundant in the

overlying strata. But further research would show him
that high above the plant-bearing sandstones and coals

other limestones and ehales might be observed, once more
charged with the same marine fossils as before, and stiM

farther overlying groups of sandstones, coals, and carbona-

ceous beds followed by yet higher marine limestones. Ho
would tlius learn that the same organisms, after being

locally exterminated, returned again and again to the samQ
area. After such a lesson he would probably pause before

too confidently asserting that the highest bed in which we
can detect certain fossils marked really their final appearance

in the history of life. A break in the succession may thus

be extremely local, one set of organisms having been driven

to a different part of the same region, while another set

occupied their place until the first was enabled to return.

7. The geological record is at the best but an imperfect

chronicle of the geological history of the earth. It abounds
in gaps, some of which have been caused by the destruction

of strata owing to metamorphism, denudation, or otherwise,

some by original non-deposition, as above explained.

Nevertheless from this record alone can the progress of the
earth be traced. It contains the registers of the births

and deaths of tribes of plants and animals which have from
time to time lived on the earth. But a small proportion
of the total number of species which have appeared in

past time have been thus chronicled, yet by collecting the
broken fragments of the record an outline at least of the
history of life upon the earth can be deciphered.

The nomenclature adopted for the subdivisions of the
geological record bears witness to the rapid growth of geo-
logy. It is a patch-work in which no system nor language
has been adhered to, but where the influences by which
the progress of the science has been moulded may be
distinctly traced. Some of the earliest names are lithologi-

cal, and remind us of the fact that mineralogy and petro-
graphy preceded geology in the order of birth—Chalk,
Oolite, Greensand, Millstone Grit. Others are topogra-
phical, and often recall the labours of the early geologists
of England—London Clay, Oxford Clay, Purbeek, Portland,
pimendge beds. Others are taken "from local Englisii
provincial names, and remind us of the debt we owe ti>

William Smith, by whom so many of them were first used
--Lias, Gault, Crag, Combrash. Others of later date recog-
nize an order of superposition as already established among
formations—Old Red Sandstone, New Red Sandstone.
By common consent it is admitted that names taken from
the region where a formation or group of rocks is typically
developed, are best adapted for general use. Cambrian,
Silurian, Devonian, Permian, Jurassic, are o' this class,

and have been adopted all over the globe.
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But whatever be the name chosen to designate a particu-

lar group of strata, it Boon comes to be used as a chronologi-

cal or homotaxial term, apart altogether from the strati-

graphical character of the strata to which it is applied.

Thus we speak of the Chalk or Cretaceous system, and

embrace UDder4hat term formations which may contain no

chalk ; and wc may describe as Silurian a series of strata

utterly unlike in lithological characters to the formations

io the tj^ical Silurian country. In using these terms we
unconsciously allow the idea of relative date to arise

prominently before us. Hence such a word as chalk or

cretaceous does not suggest so much to us the. group of

strata so called, as the interval of geological history which

these strata represent. We speak of the Cretaceous, Jurassic,

and Cambrian periods, and of the Cretaceous fauna, the

Jurassic flora, the Cambrian trilobites, na if these adjectives

denoted simply epochs of geological time.

The geological record is classified into five main divisions

:

—(1) the Archaean, Azoic (lifeless), or Eozoic (dawn of

life) Periods
; (2) the Primary or Palaeozoic (ancient life)

Periods; (3) the Secondary or Mesozoic (middle life)

Periods
; (4) the Tertiary or Cainozoic (recent life) ; and

(.")) the Quaternary or Post-Tertiary Periods. These divi-

sions are further ranged into systems, each system into

formations, each formation into groups, and each group or

series into single zones or horizons. The subjoined gene-

ralized table exhibits the order in which the chief sub-

divisions appear.

Order of Succession of the Stratified Formation of the Earth's Crust.

I. ARCHAEAN.
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and serpeDtine. But perhaps tUeir most intelligible

sections are those which they present in Bavaria and
Boliemia between the valley of the Danube and the head-

waters of the Elbe. They are there divided into two
well-mnrked groups— (a) red gneiss, covered by (6) grey

gneiss. According to Giimbel the former (called by him
the Bojan gneiss) may be traced as a distinct formation

associated with granite, but with very few other kinds
of crystalline or schistose rocks, while the latter (termed
the Hercynian gneiss) consists of gneiss with abundant
interstratification of many other schistose rocks, grapl'Ktic

limestone, and serpentine. The Hercynian gneiss is

overlaid by mica-schist, above which comes a vast mass
of argillaceous schists and shales. Giimbel some' years ago
found in the marbles associated with the younger gneiss

what he considered to be an organism of the same genus as

the 3azoon of Canada, to which reference wiU immediately
be made. He named it Eozoon Bavaricum. More recently

a similar substance was obtained in the Archaean ocnes of

Bohemia, and named by Fritsch Eozoon Bohemicum.
America.—In North America Archsan rocks cover a

large part of the continent from the Arctic Circle south-

wards to the great lakes. They appear likewise, as in

Europe, along the central parts cf prominent mountain
chains, as in the Rocky Mountain range and that of the

Appalachians. They have been carefully studied in Canada,
where the late Sir \V. E. Logan, Director of the Geological

Sur^'ey of the Dominion, estimated their depth at about
30,000 feet, but neither their top nor their base can there

be found. He named them the Laurentiiin system from
their abundant development along the shores of the St
Lawrence. They have been divided into two series— (1)

a lower formation more than 20,000 feet thick, consisting

chiefly of granitic, orthoclase gneiss, with bands of quartz-

rock, schists, iron-ore, and limestone ; and (2) an upper
formation fully 10,000 feet tliisk, composed also, for the

most part, of gneiss, but marked by the occurrence of

bands of Labrador felspar, as well as schist, iron-ore, and
limestone. The upper division has been stated to lie un-

conformably on the lower. Mr Selwyn, however, has
recently pointed out that this is almost certainly not the

case, but that the limestone-bearing series rests conformably
upon a massive granitoid gneiss, to which he would restrict

the term Laureutian, classing the limestones in the nest or

Huronian system (Nat. Hist. Soc. Montreal, Feb. 1879).

In one of the Laurentian limestones of Canada, speci-

mens have been found of a remarkable mixture of

calcite aud serpentine. These minerals are arranged in

alternate layers, the calcite forming the main framework
of the substance with the serpentine (sometimes loganite,

pyroxene, <fcc.) disposed in thin, wavy, inconstant layers, as

if filling up flattened cavities in the calcareous mass. So
different from any ordinary mineral segregation with which
lie was acquainted did this arrangement appear to Logan,
that he was led to regard the substance as probably of

organic origin. This opinion was adopted, and the structure
iif the supposed fossil was worked out in elaborate detail by
Dr Dawson of Montreal, who pronounced the organism to

be the remains of a massive foraminifer which he called

Eozoon, and which he believed must have grown in large

thick slieets over the sea-bottom. This opinion was con-
firmed by Dr W. B. Carpenter, who from a large suite of

additional and better preserved specimens, described a
system of internal canals having the characters of those in
true foramlniferal structures. (See Foraminieera.) Other
observer!), notably Proffsors King and Ilowney of Galway
and Mobius of Kiel, lirve opposed tlie organic nature of
Eozoon, and have endeavoured to show that the supposed
camls and passages arc merely infiltration veinings of ser-
pentine in the calcite. In some cases, however, the "cana!

system " is not filled with serpentine but with dolomite,

which seems to show ihat the cavities must have existed

before either dolomite or serpentine were introduced into

the substance. Dr Carpenter contends that tlie disposition

of these passages in his decalcified specimens is very regular,

and quite unlike any mineral infiltration with which he is

acquainted.

The opinion cf the organic nature of Eozoon lias been
supposed to receive support from the large quantity of

graphite found throughout the Archaean rocks of Canada
and the northern parts of the United States. This mineral

occurs partly in veins, but chiefly disseminated in scales

and laminae in the limestones and as independent layers.

Dr Dawson estimates the aggregate amount of it in

one band of limestone in the Ottawa district as not less

than from 20 to 30 feet, and he thinks it is hardly an
exaggeration to say that there is as much carbon in the

Laurentian as in equivalent areas of the Carboniferous

system. He compares some of the pure bands of graphite

to beds of coal, and maintains that no other source for their

origin can be imagined than the deoxidation of carbonic acid

by living plints. In the largest of three beds of graphite

at St John he has found what he considers may be fibrous

structure indicative of the existence of land-plants.

Still furtlier evidence in favour of organized existence

during Archsan time in the North American area has been
adduced from the remarkably thick and abundaut masses
of iron ore associated with the Laurentian rocks of Canada
and the United States. Dr Sterry Hunt has called atten-

tion to these ores as proving the precipitation of iron by
decomposing vegetation during the Laurentian period on a
more gigantic scale than at any subsequent geological epoch.^

Some of the beds of magnetic iron ranged up to 200 feet

in thickness. Large masses also of hjematite and titanifer-

ous iron, as well as of iron sulphides, occur in the Canadian
Archaean series. These great bands of iron ore run
southward, and form an important feature in the economic
geology of the Northern States of the Union.

Above the Laurentian rocks in the region of Lake Huron
lies a vast mass of slates, conglomerates, limestones, and
quartz-rocks, attaining a depth of from 10,000 to 20,000
feet. They are termed Huronian. No fossils have yet

been found in them ; but they must be much younger than

the Laurentian rocks, on which they rest unconformably,

and from which they have been in part at least derived.

II. PALEOZOIC.

Under the general term of Primary or Palaeozoic are now
included all tlie older sedimentary formations containing

organic remains, up to the top of what is termed the

Permian system. These rocks consist mainly of sandy and
muddy sediment with occasional intercalated zones of lime-

stone. They everywhere bear witness to comparatively

shallow water and the proximity of land. Their frequent

alternations of sandstone, shale, conglomerate, and other

detrital materials, their abundant, rippled, and sun-cracked

surfaces marked often with burrows. and trails of worms,'

as well as the prevalent character of their organic remains,

show that they must have been deposited in areas of slow

subsidence, bordering continental or insular masses of land.

As regards the organisms of which they have preserved the

casts, the Palaeozoic rocks, as far as the present evidence

goes, may be grouped into two divisions—an older and a
newer :—the former distinguished more especially by the

abundance of its graptolitic, .trilobitic, and brachiopodous

fauna, and by the absence of vertebrate remains; the latter

by the number and variety of its fishes and amphibians, tlie

» Geoloo'j of Canada, 1863, p. 573.
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disappearance aud extinction of graptolites and trilobites,

and the abundance of its cryptogamic terrestrial flora.

Cambrian.

This name was applied by Sedgwick to the rocks of

North Wales (Cambria), where he first investigated them.

Their base is there nowhere seen, so that, though they

attain a great depth, some part of their total mass must b?

concealed from view. They pass up continuously into the

base of the Silurian system. Considerable diversity of

opinion has existed, and stiU continues, as to the line where

the upper limit of the Cambrian system should be drawn.

Murchison contended that this line should be placed below

the strata whereatrilobiticaud brachiopodous fauna begins,

and that these strata cannot be separated from the overly-

ing Silurian system. He therefore included in the Cambrian

only the barren grits and slates of the Longmynd, Harlech,

and Llanberis. Sedgwick, on the other hand, insisted on

carrying the lino up to the base of the Upper Silurian rocks.

He thus left these formations as alone constituting the

Silurian system, and massed aU the Lower SUuriau in his

Cambrian system. Murchison worked out the stratigraphi-

cal order of succession from above, and chiefly by help of

organic remains. He advanced from where the superposi-

tion of the rocks is clear and undoubted, and for the first

lime in the history of geology ascertained that the " transi-

lion-rocks " of the older geologists could be arranged into

zones by means of characteristic fossils as satisfactorily as

the Secondary formations had been classified in a similar

manner by William SmitL Year by year, as he found his

Silurian types of life descend farther and farther into lower

deposits, he pushed backward the limits of liis Silurian

system. In this he was supported by the general consent

of geologists and palaeontologists all over the world. Sedg-

wick, on the other hand, attacked the problem rather from

the point of stratigraphy and geological I'tructure. Though
lie had collected fossils from many of the rocks of which he

had made out the true order of succession in North Wales,

he allowed them to lie for years unexamined. Meanwhile
Murchison had studied the prolongations of some of the

same rocks into South Wales, and had obtained from them
the abundant suite of organic remains which characterized

his Lower Silurian formations. Similar fossils were found

abundantly on the continent of Europe, and in America.

Naturally the classification proposed by Murchison was
adopted all over the world. As he included in his Silurian

system the oldest rocks containing a distinctive fauna of

trilobites and brachiopods, the earliest fossiliferous rocks

were everywhere classed as Silurian, and the name Cambrian
was discarded by geologists of other countries as indicative

of a more ancient series of deposits not characterized by
peculiar organic remains, and therefore not capable of being

elsewhere satisfactorily recognized, Barrande, investigat-

ing the most ancient fossiliferous rocks of Bohemia, distin-

guished by the name of the " Primordial Zone " a group of

strata underlying the Lower Silurian rocks, and containing a

peculiar and characteristic suite of trilobites. He classed

it, however, with the Silurian system, and Murchison

adopted the term, grouping under it the lowest dark slates

which in Wales and the border English counties contained

some of the sanTe early forms of life.

Investigations during the last twelve years, however,

chiefly by the late Mr Salter and Mr Hicks, have brought

to light a much more abundant fauna from the so-called

primordial rocks of Wales than they were supposed to

possess. These fossils were found to be in large measure

distinct from those in the undoubted Lower Silurian rocks.

Thus the question of the proper base of the Silurian system

was re-opentid, and the claims of the Cambrian system to a

Cambrian
of Wale3.

Upper.

great upward extension wpre more forcibly urged than ever.

But these claims could now be urged on pala;ontological

evidence such as had never before been produced. Accord-
ingly there has arisen a general desire among the geologists

of Britain to revise the nomenclature of the older rocks.

Though as yet a common accord of opinion has not been
reached, there seems a strong probability that ultimately the

boundary line between the Cambrian and Silurian systems

will be drawn above the primordial zone along the base

of the great Arenig group or Lower Llandeilo rocks of

Murchison. All his Silurian strata of older date than these

rocks v/ill be classed as Cambrian.
According to this classification, the Cambrian system, as

developed in North Wales and the border English counties,

consists of purple, reddish-grey, and green slates, grits, sand-

stones, and conglomerates. Its true base is nowhere seen,

yet even the visible mass of strata has been estimated to

reach the enormous thickness of 25,000 feet. By far

the larger part of this vast depth of rock is unfossiliferous.

Indeed it is only in some bands of the upper 6000 feet, or

thereabouts, that fossils occur plentifully. By fossil evi-

dence the Cambrian system may be divided into Lower and

Upper, and each of these sections may be further subdivided

into two groups, as in the following table :

—

4. Treinadoc slates.

3. Liiigula flags.

2. Menevian group.

1. Harlech and Longinyiid group.

1. Harlech aiid Lmigmyiid Ccoh/). —This includes purple, red,

and grey flags, sandstones, and slates, with conglomerates. 'I'liese

strata attain a great thickness, estimated at 4000 fept in South Wales,

but more than 8000 in North Wales. They were formerly supposed

to be nearly barren of organic remains ; but in recent years, cliiefly

through the researches of Mr Hicks at St Davids, they have yielded

a tolerably abundant fauna, consisting of 30 species. Among these

are 16 species of trilobite ( Paradoxides, Plutonia, Microdiscns, rald'o-

}>yge, Ar/nosttis, Conocoryphc), four annelides {Arenicolitcs), a.

sponge (Proto^mngia), five brachiopods (Discina, LingukUa), two

pteropods (Thcca), &c. Many of the surfaces of the strata in some

parts of this group are marked with ripples, sun-cracks, and rain-

pittings as well as with trails of worms—indicative of shallow-

water and shore-conditions of deposit 14 of the 30 species, accord-

ing to Mr Etheridge, F.R.S., pass up into the Menevian group,

and 7 continue into the Lingula flags.

2. Mcncvian-Groitp.—This subdivision has beeu proposed for a

series of sandstones and shales, with dark-blue slates and flag?,

dark-grey flags and giey grits, which are seen near St David's

(Menevia), where they attain a depth of about 600 feet. They pass

down conformably into the Harlech group with which, as just

stated, they are connected by 14 species in common. The Menevian

beds have yielded upwards of 50 species of fossils, of which 24

are confined to the Menevian, while 18 pass up into the lower

Lingula flags. Among these the trilobites are specially prominent,

Some of them attained a great size, Paradoxides Davidis being

nearly two feet long. But with these were mingled others of

diminutive size. It is noteworthy also, as Mr H icks has pointed out,

that while the trilobites had attained their maximum size at this

early period, they are represented among the older Cambrian recks

by genera indicative of almost every stage of development, "from

the little Agiwstiis with two rings in the thorax, and Microdiscns

with four, to Erinnys mth twenty-four," while blind genera occur

together with those having- the largest eyes.' Upwards of 30

species of trilobites have been obtained from the Menevian beds,

the genera Agnostics (7 species), Conocoi-yphe (7 species), and Para-

doxides being specially characteristic. Four species of sponges {Pro-

tospmigia) and some annelide-tracks likewise occur. The mollusca

are represented by 6 species of brachiopoda of the genera Discina,

Lingulclla, and ObolcUa; 5 pteropo<Js (Thcca) have been met with.

The earliest entomostraca (Entomis) and the fii-st cystidean (Froto-

cys(iies) yet discovered occur in the Menevian fauna.

3. Lingula Flags.—These stnU, consisting of bluish and black

slates and flags, with bands of grey flags and sandstones, attain in

some parts of Wales a thickness of more than 5000 feet. They

received their name from the discovery by Mr E. Davis (1846) of

vast pnmbers of a Lingula {Lingulclla Dai'isii) in some of their

layers. They rest conformably upon, and pass down into, the

Menevian bed^ below them, and likewise graduate into the Tre-

madoc group above. They are distinguislied by a characteristic

• Hicks, Quart. Journ. Ocol. Soc, sk
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suite (78 species) of oreauic lemaius. The trilobites include the

genera. Agnoslus, inapoTcnus, Conocoryphc, Dikdoccplialus, Erinnys,

Olentis, and Pamdoxidcs. The earliest i)hyllopods (Hijmcnocuris)

and heteropods (BelUrophon) occur in these betfs. The brachiopoda

iiic'ude species of LingidcUo (i. Daiisii), Discimx, Obolella, and

Orlhis. The ptcroi>ods are represented by three species of Thcca.

Several anneliJes {Cru:natui) and polyzoa (FaicsUlla) likewise occur.

According to a careful census by 5Ir Etheridge, the Lingula

flags may be grouped into three zones, each characterized by a

peculiar assemblage of organic remains. The lower divieion

contains 37 species, of which 9 are peculiar to it. The middle zone

has yielded 5 species, 2 of which {Conocortiphi buccphila and
Linguklla Davisii) pass down into the lower division, 1 {Kutorgia

ciHgiUata) into the upper, and 2 {Lingula squamosa and Bclkro-

phon Cambremis) are iicculiar. The ujiper zone has yielded 40

species. Of these 9 pass up into the Urcmadoc beds, while 2

(Littgulella lepis and L. Pai-isii) continue on iuto the Arenig group.

4. Tremadoc Slaics.—This name was given by Sedgwick to a

gi-oup of dark grey slates, about 1000 feet thick, found near

Tremadoc in Carnarvonshire, and traceable thence to Dolgelly.

Their importance as a geological formation was not recognized

until the discovery of a remarkably abundant and varied fauna in

them. They contain the earliest crinoids, star-fishes, lamelli-

branchs, and cephalopoda yet found. The trilobites embrace 14

genei-a, among which, besides some, as Agnostus, Conocoryplic, and
Olcnus, found in the Litigula flags, we meet for the firet time with

Aiigcli'ia, Asaphus, t'lieirvrus, Kcscurclus, Niobe, Ogijgia, Psilo-

cephaliis, kc. The same genera, and in some cases species, of

bnichiopods appear which occur in the Lin^la flags, Orlhis

Varatcsii anil Linguldla Davisii being common ioi"ms. Mr Hicks
has described 12 species of lamellibranchs from the Tremadoc beds

of Ramsay Island and St iJavids, belonging to the genera Clcno-

doiUa, Palccarca, Glijptarcn, Davidia, d.ni ifodiolo2>sis. The cepha-

lojMds are represented by Orlhoccras scriccuni and CyHoccras
praxox; the pterepods by Thcca Daxndii, T. ojxrculata, and Cmiit-

laria Hom/rayii the echinodeims by a beautiful star-fish {Palas-

Icrina raiiisegcitsis) and by a criuoid (Dcndrocrinus Cambrcnsis).^

Ciireful analysis of the fossils yielded by the Tremadoc
beds suggests a division of this formation into two zones.

According to a census by Mr Etheridge, the Lower Tremadoc
rocks iiave yielded in all 56 species, of which 9 pass down
into the Lingula flags and 10 ascend into tiie Upper
Tremadoc zone, 31 being peculiar. The LTpper Tremadoc
beds contain, as at present ascertained, 33 species, of which

'J are peculiar, and 13 or possibly 15 pass up into the

Arenig group. It is at the top of the Upper Tremadoc
strata that the line between the Cambrian and Silurian

systems is here drawn. According to Professor Kamsay,
there is evidence of a physical break at the top of the

Tremadoc beds of Wales, so that on a large scale the next

succeeding or Arenig strata repose unconformably upon
eveiything older than themsel res. ^I r Etheridge also shows

that the palajontological break is nearly complete, only

about 7 per cent, of the fossils of the one series passing

over into the other. Out of 184 known Arenig species, not

more thah 13 are common to the Tremadoc beds underneath.

Besides these important facts the character of the Arenig

fauna strongly distinguishes it from that of the formations

below, and further supports the line of division here

adopted between the Cambrian and Silurian systems.

In the north-west of Scotland a mass of reddish-brown
and chocolate-coloured sandstone and conglomerate (at least

8000 feet thick in the Loch Torridon district) lies uncon-
formably upon the fundamental gneiss in nearly horizontal

or gently inclined beds. It rises into picturesque groups
of mountains which stand out as striking monuments of

denudation, seeing that the' truncated ends of their com-
ponent flat strata can be traced even from a distance forming
parallel bars along the slopes and precipices. The denuda-
tion must have been considerable even in early Silurian

times, for the sandstones are unconformably overlaid by
quartz-rocks and limestones containing Lower Silurian
fossils. No trace of organic remains of any kind has been
found in the red sandstones themselves. They were at one
time regarded as Old Red Sandstone, though Macculloch,

'Hicks, Qimrt. Jovni. Ocol. Soc, xxix. 39.

and afterwards Hay Cumiinghani, pointed out that they

underlie parts of the schistose rocks of the northern High-

land.s. The discovery by Jlr C. W. Peach of Lower Silurian

shells in the overlying limestones showed that the massive-

red sandstones of western Ross and Sutherland could not

DO paralleled with those of the eastern tracts of those

counties, but must be of older date than part of the Llan-

deilo rocks of the Lower Silurian period. Sir R. Murchison

classed them as Cambrian—an identification which has

much support in the lithological resemblance between these

rocks of the north-west Highlands and much of the Lower

Cambrian system of Wales.

In the south-east of Ireland masses of purplish, red, and

green shales, slates, grits, quartz-rocks, and schists occupy

a considerable area and attain a depth of 14,000 feet with-

out revealing their base, while their top is covered by un-

conformable formations (Lower Silurian and Lower Carboni

ferous). They have yielded Oldhamia, described originally

as a sertularian zoophyte, but now regarded by many

palaeontologists as an alga; also numerous burrows and

trails of annelides {Histioderma Hibernicum, ArenicoHles

didymus, A. sparsus, Haugldonia poecila). No Upper

Cambrian forms have been met with in these Irish rocks,

which are therefore placed with the Lower Cambrian, the

unconformability at their top being regarded as equivalent

to the interval required for the deposition of the intervening

focmations up to the time of the Llandeilo rocks, as in the

north-west of Scotland. Some portions of the Irish Cam-

brian series have been intensely metamorphosed. Thus on

the Howth coast they appear as schists and quartz-rocks;

in Wexford they pass into gneiss and granite. In West

Galway Mr Kinahan has described a vast mass of schists,

quartz-rocks, and limestones (8000 feet and upwards) pass-

ing up into schistose, hornblendic, and unaltered rocks con-

taining Llandeilo fossils, aiid he agrees with Griffith and

King in regarding these as probably Cambrian. He suggests

that they are Upper Cambrian, which would imply that

Upper Cambrian rocks pass conformably into the Llandeilo

formation without the occurrence of the thick Arenig rocks

of Wales. In a difficult country, however, broken by faults

and greatly metamorphosed, an unconformability might

easily escape detection.

Continental Europe.—According to the classification

adopted by M. Barrande, the older Palaeozoic rocks of

Europe suggpst an early division of the area of this con-

tinent into two regions or provinces,—a northern province,

embracing the British Islands, and extending through North

Germany into Scandinavia, on the one hand, and into

Russia on the other, and a central-European province,

including Bohemia, France, Spain, Portugal, and Sardinia.

Bohemia.—The classic researches of M. Barrande have
' given to the oldest fossiliferous rocks of Bohemia an extra

ordinary interest. He has made known the existence there

of a remarkable suite of organic remains representative of

those which characterize the Cambrian rocks of Britain.

At the base of the geological formations of that region lie

the Archaean gneisses already described- These are over-

laid by vast masses of schists, conglomerates, quartzites,

slates, and igneous rocks, which have been more or

less metamorphosed, and are singularly barren of organic

remains, though some of them have yielded traces of anne-

lides. They jiass up into certain grey and green fissile

shales, in which the earliest well-marked fossils occur. The
organic contents of this zone (fitage C) form what M.'

Barrande terms his primordial fauna, which contains 40 or

more species, of which 27 are trilobites, belonging to the

characteristic Cambrian genera

—

Paradoxides ( 1 2), A(/nof-

tits (5), Conocoryphe (4), Kllipsocephalus (2), Ilydrccephcdva

(2), Arioiiettus (1), iS'ao (1). Not a single species of any
one of these genera, save A'jnostitu (of which 4 species
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nppear in the second fauna), has been found by M. Barrande

liigher than his primordial zone. Among other organisms

in this primordial fauna, the brachiopods are represented

by 2 species {Orthis and Orbicula), the pteropods by 5

(The.:a), and the echinoderms by 5 cystideans.

Scandinavia. —In Norway the vast masses of Archaean

gnsiss (Tellemark) are overlaid by schists, red sandstones,

and conglomerates. These are termed the Sparagmite

formation, and have hitherto proved barren of fossils.

They are covered, however, by beds contaXmng Bidyonema
Norvegiaim, which may represent the primordial zone of

Barrande. In Sweden the s'paragmite.formation has been

more productive of organic remains. It is there represented

by a sandy zone not more than 50 or 60 feet thick—a poor

equivalent for the great mass of strati in the Cambrian
system of Wales. It was originally termed the Regio

Fucoidarum by Angelin, from the fucoida alone found in.

it. In more recent years, however, its list of organic re-

mains has been considerably increased; 12 species of plants,

ehiefly fucoids, but including some (Eojihyton) of higher

grade, 9 species of annelides, 4 brachiopods, a pteropod, a

bryoz')'.in, a coral, a crinoid, and a sponge have been

obtained. Above the strata containing these organisms

comes a zone which has yielded 77 species of primordial

trilobites, including the genera Aguostus (19 species), Cono-

cnryphe (13), Olenus (21), Paradoxides (9).

NoKTH America.—Rocks corresponding in position and
in the general character of their organic contents with the

Cambrian formations of Britain have been recognized in

different parts of the United States and Canada. They
appear in Newfoundland, whence, ranging by Nova Scotia

and New Brunswick, they enter Canada, the northern parts

of New York, Vermont, and eastern Massachusetts. They
rise again along the Appalachian ridge, in Wisconsin,

Minnesota, Missouri, Arkansas, Texas, and Georgia. West-

wards from the great valley of the Mississippi, where they

have been found in many places, they reappear from under

the Secondary and younger Palaeozoic rocks of the Kocky
Mountains. They have been divided by American geo-

logists into two formations—(1) Acadian, a mass (2000
feet) of grey and dark shales and some sandstones; and (2)

Potsdam (or Georgian), which attains in Newfoundland a

depth of 5600 feet, but thins away westward and southward

till in the valley of the St Lawrence, where it was studied

by Logan and his associates of the Geological Survey of

Cauttda, it is only from 300 to 600 feet thic)r.

Among the organic remains of the North American
Cambrian rocks fucoid casts appear in many of the sand-

stones, but no traces of higher vegetation. The Acadian
formation has yielded primordial trilobites of the genera

Paradoxides, Conocoryphe, Agnosius, and some others

;

brachiopods of the genera Lingulella, Discina, Oholella, and
OrtJii$; and several kinds of annelide-t'racks. The Potsdam
rocks contain a few sponges, the earliest forms of graptolite,

Bome brachiopods, including, besides the, genera in the

Acadian beds, Obolus, Ca;narella, and Orthisina ; some
pteropods (Hyolitf.s or Theca) ; two species of Ovthocercn,

;

annelide tracks ; trilobites of the genera Conocoryphe,

Agjiostus, Dil-elocephalus, Olenellus, Ptychaspie, Charioce-

phalus, Aglaspis, and Jllwnnrus.

M. Barrande has called attention to the remarkable uni-

formity of character in the organic remains of his primordial
lone over the continents of Europe and America. He pub-
lished in 1871 the subjoined table, to show how close is the
parallelism between the proportions in which the.different

classes of the animal kingdom are represented.*

' Trilobites, Vrague, 1871, p. 196. Since the putlication of this

table the progress of research has increased the number of species from
Kome localities ; but the general fades of the primordial fauna has not
Ivf-n materially affected thereby.

Countries.
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78 succies of hydrozoa have been obtavied from the

Britisli Areuig rocks, but none from any older strata.

'fliU sudden and great development of these organisms

gives a distinctive aspect to the Arenig rocks. It con-

tinues in the overlying Llandeilo group, so that the

graptolites form in Britain a convenient character by
which to mark off the Cambrian from the Lower Silurian

fauna.

2. Llandeilo Flay Group.—Dark argillaceous flagstones,

sandstones, and shales, some parts often calcareous. These
beds were first described by Slurcliison as occurring at

Llandeilo, in Carmarthenshire. They reappear on the

coast of Pembrokeshire, and at Builth, in Radnorshire.

Up to the present time they have yielded 227 species of

fossils. Of these 13 are common to the Arenig below, 82
to the Caradoc or Bala above, while 145 are peculiar.

The hydrozo.i are still the most abundant forms, 94
.species being here met with, no fewer than 81 of these
being confined to Llandeilo rocks, and only 9 passing
down into the Arenig group. Of Crustacea 44 species have
been obtained. These include the characteristic trilobites

—

Ampyx nudits, Asaphts tyrannus, Barrandea Cordai,
CaJymene diiplicata, C. Cambrensis, Cheinirus Sedgwiciii,

Ogygia Btichii, Trinudeits concmtricus, T. Lloydii. The
brachiopods number 37 species, including the genera
Orthis, Leptcena, Slrophomeita, Lingula, Siphonotreta.

The lamellibranchs are represented by 6 species, the
gasteropods by 10 (.Vurckisoma, Cyclonema, Loxonema),
tiie beteropoi by 7 (Beltemphoii), the pteropods by 2
(Comdaria, Theca), the cephalopoda by 8 {Oii/ioceras,

Cyrlocerai).

A remarkable feature in the history of the Llandeilo
rocks in Britain was the outbreak of volcanic action

abundantly in North Wales and in Cumberland. Vast
piles of lava and ashes were thrown out, which even to

tbis day remain in mass suflicient to form groups of

important hills, as Cader' Idris, Aran Jlowddwy, the
.Vrenigs, and the Moelwyns in Wales, and Helvellyn and
Scaw Fell in "Westmoreland and Cumberland.

3. Caradoc or Bala Groiip.—Under this name are

l)laced the thick yellowish and grey sandstones of Caer
(Jaradoc in Shropshire, and the grey and dark slates,, grits,

and sandstones round Bala in Merionethshire. In the

Shropshire area some of the rocks aro so shelly as to

become strongly calcareous. In the Bala district the
strata contain two limestones separated by a sandy and
slaty group of rocks 1400 feet thick. The lower or Bala

limestone (25 feet thick) has been traced as a variable

band over a large area in North Wales. It is usually

identified with the Coniston limestone of the Westmore-
land region. The upper or Hiriiaut limestone (10 feet) is

more local. Bands of volcanic tuff and large beds of

various felsitic lavas occur among the Bala beds, and
prove the contemporaneous ejection of volcanic products.

These attain a thickness of several thousand feet in the

Snowdon region,

A large suite of fossils has been obtained from this

formation :—the sponges represented by Spkcerospongia

and other genera ; the graptolites by Diplograpius pristis,

Graptoliihxts priodon, and G. SedgwicHi, &c ; the corals

by species of ffeliolites, Favosites, Montiadipora, Ualy-
sites, Petraia ; the echiuoderms by encrinites of the genera

Cyaihopinui and Glyptocrinus, by cystideansof the genera

Echinosphcerites and Sphoeroniles, and by star-fishes of the

genera Palwaster and Slenaxter; the annelides by Serpuhies,

Teiitaculites, and numerous burrows and tracks ; the trilo-

bites by many species of the genera Pkacops, Cheirurus,

Cybele, Lichas, Acidaspis, Calymene, Remopleitrides, Asa-

phut, IllcEnus, Ampyx, and Trinucleus ; the polyzoa by
Fenestella, Glanconome, and Plilodictya ; the brachiopods

VI. STK.VTIGRAnilf.vl;

' by Atrypa, Bhync?ionclla, Leptcena, Orthis (many species),

Ulrop/wmeiia, Disciiia, and Lingula ; tiie lamellibranchs

by Modiolopsis, Mytilus, Palwarca, Pterinea, Orthonota,

and Ctenodonta; the gasteropods by Murchisonia, Pleuro-

,
tomaria, Kaphistoma, Cyclonema, Euomphalus, Maclurea,

I

Holopea ; the pteropods by Comdaria, Theca, and Eccnli-

omphahis; the heteropods by various species of Bellerophon;

and the cephalopods by many species of Orthoceras, witli

forms of Cyiioceras and Lxtnites.

4. Lower Llandovery Gro7ip.—In North Wale^ the JSala

beds about 5 miles S.E. of Bala Lake begin to be covered
with grey grits, which gradually expand southwards until

they attain a thickness of 1000 feet in South Wales. These
overlying rocks are well displayed near the town of Llan-

dovery, where they contain some conglomerate bands, and
v^here Mr Aveline detected an unconformability between

them and the Bala group below them, so that the subter-

ranean movements had already begun, which in Wales
marked the close of the Lower Silurian period. Else-

where they seem to graduate downwards conformably into

that group. They cover a considerable breadth of country

in Cardigan and Carmarthenshire, owing to the numeroi^s

imdulations into which they have beenf thrown. Their

chief interest lies in the transition which they present

between the fanna of the Lower and Upper Silurian for-

mations. They have yielded in all about 128 species of

fossils, whereof 11 are peculiar, 93 are common to the

Bala group below, and 83 pass up into Upper Llandovery

rocks above. Some of the peculiar fossils are Xidtdites

favus, Meristella crassa, M. angusii/rons, and Mvrchi$onia

angnlata. Among the forms which come up from the

Bala -group and disappear here are the corals Heliolites

interstincfns, Petraia s^ibdiiplicata, and Favosites aspera

;

the trilobites Lichas iaxatus and Illcenvs Bowmanni ; the

brachiopods Orthis Actonice and 0. tnsularis ; the gastero-

pods Murchisonia gyrogonia and Cylonema. crehristna;

and the cephalopod Orthoceras iennicinclum. But many
of the Lower Silurian forms continue on into the Upper
Llandovery beds. From the abundance of the peculiar

brachiopods termed Pentameriis in the Lower, but still

more in the Upper Llandovery rocks, these strata were

formerly grouped together under the name of "Pentamerus
beds." Though the same species are found in both divi-

sions, Pentamerus oblongus is chiefly characteristic of the

upper group and comparatively infrequent in the lower,

while Stricllandinia (Pentamerus) lens abounds in the

lower but appears more sparingly in the upper.

The Lower Silurian rocks, tj-picaliy developed in "Wales, extend"

over nearly the whole of Britain, though largely buried under more
I'eceut fbiiuations. They rise into tlie hilly tracts of Westmoreland
and Cumberland, where they consist of the following subdivisions

in. descending order:

—

(Lower Llandovery not represented.

)

Coniston Limestone and Shale _ . - -

Volcanic series: tuffs and lavas
'

without any intermixture of
(

ordinary sedimentary strata ex-
cept at the base, 12,000 ft

]

Skiddaw Slates, 10,000 or 12,000 ft
i

base not seen

Part of Bala, whole
of Llandeilo, and
perhaps part of

Arenig formation.

Arenig, with perhaps
Tremadoc and
Lingula Flags.

Apart from the massive intercalation of volcanic rocks these

strata present considerable lithological and palteontological differ-

ences from the typical sulxlivisions in AVales. The Skiddaw slates

are black or dark-erey argillaceous, and in some beds sandy rocks,

often much cleaved though seldom yielding workable slates, some-
times soft and black like Carboniferous shale. As a rule they are

singularly unfossiliferous, but in some of their less cleaved and
altered portions they have yielded about 40 species of graptolites

(chiefly of the genera Didymograplus, Diplograpius, Dicliograpius,

Tdragraptus, FliyllogTaptus, and Climacograptus) Lingula brcvis,

traces of annelides, a few trilobites {JEglina, Agnostus, Asaphiis,

kc), some phyllopods {Caryocaris), and remains of plants (Bulho-
trtphis, kc). In many places the slates have been metamorphosed,
passing into chiastolite-slate, mica-schist, andalnsi'e-schist, &c.v
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witli protrasions of granite, syenite, and other crystalline roclis.

Towards the close of the long period represented by the Skiddaw

slates, volcanic action manifested itself, first by intermittent

showers of ashes and streams of lava which were interstratified with

the ordinary marine sediment, and then by a more powerful and

eontinnous series of explosions, whereby a huge volcanic mountain

or group of cones was piled up above the sea-level. The length of

time occupied by this volcanic episode in Cumbrian geology may be

inferred from the fact that all the Llandeilo and nearly all the

Bala beds are absent here. The volcanic island slowly sank into a

sea where Bala organisms flourished. Among these we find such

familiar Bala species as FavosiUs fibrosa, Heliolites inUrstincius,

Cuich verrucosa, Lcptasna sericca, Orthis Aclonim, 0. liforaia, 0.

tSttgramma, 0. eUgantula, 0. porcata, and Slropliomcna rhom-

boidalis. These organisms and their associates gathered on the

submerged flanks of the sinking volcano into a bed of limestone

—

the Coniston limestone—which can still be traced for many miles

through the Westmoreland hills, as the Bala limestone which it le-

presents can be followed through the volcanic tracts of Noith Wales.

The Coniston limestone is covered by certain flags and grits which
from their organic remains are referred to the Upper Silurian series.

In the South of Scotland, according to the detailed researches of

the Geological Survey, the Lower Silurian formations are represented

by the subjoined groups of strata in descending order :

—

Sandstones and conglomerates, Girvan
valley

» Llandovery.

Conglomerates, grits, shales, and len-
~ ebleS'

Ayr-
ticular bands df limestone, Peebles- i.

= Caradoe or Bala.

= Llandeilo (14 000 ft.)

shire, Dumfriesshire, S.\V. ^iji-

shire, sometimes 2000 ft J

Carsphaira group, coarse pebbly grits^

and greywacke, 1200 ft

Upper Black Shale, with graptolites,

650 ft

tiowther group, olive, grey, and blue

shales, and sandstones, 4O0O ft. ...

Dalveeu group, greywacke and shale,

with band of fine conglomerate,

3500 ft.

Queensberry group, massive grey-

wackes and grits, with occasional

conglomerate bands and some
shales, 4500 ft

Lower or Moffat Black Shale group,

200-400 ft

Ardwell gi'oup, brown, flags, grey-

wackes, and shales, sometimes pur-

plish and red; base not seen

As a whole these strat.'s are singularly barren of organic remains.

Most of the fossils which the Llandeilo groups contain lie in the

lands of dark anthracitio shale which have been traced across

nearly the whole breadth of rtie country. ' These shales are crowded
with graptolites of recognisable IJandeilo forms, Climacograptus

tereliusculus, Diplograptus pristis, and Graptolithus sagiUarins
being particularly abundant. Crustacea are exceedingly rare, but
two phyllopods, Discinocaris Broivniana and Peltocharis aptychoides,

occur; while from Dumfriesshire two obscure trilobites are referred

doubtfully to Encrinurws and Phacops. The vast thickness of sandy,

gritty, and shaly unfossiliferous strata is the distinguishing feature

of the l/ower Silurian series in the south of Scotland. The Caradoe
or Bala group lies nnconformably upon the upper parts of the

Llandeilo rocks. It contains in the eastern districts some cal-

careous conglomerates which here and there swell out into local

masses of limestone. In the south-west of AjTshire the limestones

attain considerable dimensions. In these calcareous bands numerous
Caradoe species have been found, among them Ctuirurus gclasinigus,

Encrimiras punclatus, with species of Illcenus and Asaphus, Orthis

calligramma, 0. confinis,- Leptccna sericca, Maclurca, and such
corals as Heliolites, Favosites, Omphyma, and Slrcphodcs. In the

south-west of Ayrshire certain shales and sandstones full of Caradoe
fossils are overlaid with sandstones, shales, and conglomerates con-

taining Peniamerus obloiigus, Atrypa hemisphcriea, Meristella

nngustifrons, Zichas laxatu-s, Petraia elongata, Nidulitis favus,
and numerous other fossUs which indicate the horizon of the
Llandovery rocks.

The Highlands of Scotland consist mainly of crystalline rocks

—

gneiss, mica-schist, chlorite-schist, clay-slate, quartz-rock, schistose

flagstone, and many others, often ^luch invaded by granite and
other intrusive masses. It was at one time supposed that these
rocks all belonged to the so-called primary or primitive series, older

than any of the fossiliferous systems; But the discovery by Mr 0.

W. Peach, already referred to, that recognizable fossils occur in the
limestone of Durness in Sutherlandshire, led Murchison to infer

that the whole of the overlying gneissose and schistose masses are

really metamorphosed Lower Silurian rocks—a generalization which
has been completely confirmed by subsequent investigation. At

the base of this gicat series of rocks masses of white quartz-rock
are found lying with a marked unconformability upon the red
sandstones described in a previous page. These quartzose beds are

merely hardened and soinewhat metamorphosed sandstones ; they
still show their original false-bedding, and the casts of sea-weeds
and worm-burrows. They contain a band of limestone which in

Assynt swells out to a thickness of 1000 feet or more, and can be
traced almost continuously from the Kyles of Skye to the north
coast of Sutherlandshire. Over these strata, in perfect conformable
sequence, and with a complete lithological gradation, come quartzose

flagstones dipping like the rocks below at gentle angles to the south-
east. They become more schistose and crumpled as they are traced

upwards, \mtil, after a thickness of several thousand feet has been
passed over, they begin to undulate in steep folds and pass into the

ordinary schistose rocks which cover so much of the Highlands.
The gradation from the comparatively unaltered lower qnartz-rocks

and limestones on the west to the intensely crumpled crystalline

upper schists and flagstones on the east can be followed step by
Step in numerous fine natural sections from the uorth.of Sutherland

to the Kyles of Skye. The proof is thus complete that a vast mass
of schists and other crystalline rocks oyerlies fossiliferous limestones

in the Scottish Highlands. It therefore becomes of the utmost
importance to determine the geological horizon of the fossils in the

limestones. This was done by the late Mr Salter, who declared his

conviction that they were unequivocally Lower Silurian, and bore

a most remarkable resemblance to a group of fossils from the Lower
Silurian rocks of North America. Five of the species he regarded

as identical with known American forms (Orthoceras arcuoliratum.

Hall ; Orthis striatula, Emmons ; Ophilcta compacta. Salt. ; ilur-

chisonia gracilis. Hall ; M. bellicincta. Hall), 4 as representative, 3

doubtful, and 1 new genus, found also in Canada. " That this

tiuly North Americm assemblage," he remarks, " should be foimd

in the extreme north of Scotland on the same parallel as the

Canadian,—that species of Maclurca and Jlaphistoma, resembling

those of the St Lawrence basin, and Ortlioccrata, bearing large

siphuncles like those of North America, Scandinavia, and liussia,

should occur in Scotland and yet be scarcely known further south,

is at least suggestive of a geographical distribution—perhaps even

of climatal conditions— not very unlike that of more modem
times."' From this palseontological decision it follows that the

overlying schistose series of the Scottish Highlands is a mass of

metamorphosed Silurian strata. Examined in detail they show
very unequal and sporadic metamorphism. Some portions are

scarcely more changed than the ordinary greywackes and shales of

unaltered districts. False-ljedding, pebble-beds, and other common
features of sedimentation occur abundantly throughout the whole
vast series of schists. Here and there the metamorphism has be-

come extreme, the rocks passing into coarsely crystalline schists

full of garnets, with bands of hornblende-rock, actinolite-schist,

and other metcmorphic products, and passing even into granitic

gneiss and ti'ue granite. No more convincing proof could be ob-

tained that vast masses of schist do not necessarily belong to an
azoic period of the earth's history, but may have been produced by
the alteration of previously existing sediments.

It is not necessary to believe that the sediments so altered were
in all cases mere ordinary marine sand and mud. The white
quartz-rocks were no doubt at one time pure white siliceous sand,

the rounded grains of which can still be readily detected in them.
The quartzose flagstones were stratified sand with thin partings of

clay or mud. The clay slates were evidently thick accumulations
of mud. But the rocks containing a marked percentage of mag-
nesia, such as chlorite-slate, actinolite-schist, hornblende-rock, &c.,

may have resulted from the alteration of volcanic sediments and
submarine lavas. The evidence from Cumberland and Wales proves

how voluminous and long continued were the volcanic eruptions of

the Lower Silurian period in Britain. The abundant diffusion of

volcanic detritus over the present sea-bottom is now well known.
The " Challenger" researches have also shown us that, besides the

glauconite previously known to be deposited from sea-water in the

chambers of foTaminifera and other dead organisms on the ocean-

bottom, true magnesian silicates are' now in the process of elimina-

tion from sea-water in some of the abysses of the ocean. It is

quite possible therefore that some of the rocks of the metamorphic
series rich in magnesian silicates may have arisen from the altera-

tion of volcanic tuffs or submarine lavas, and that others may owe
their distinctive composition to origins, chemical precipitation,

as ably contended by Sterry Hunt, though their present crystalline

structure must be regarded as a part of the general metamorphism
by which the whole of the Lower Silurian rocks of the Highlands
have been affected.

Jn the south-east of Ireland, grey, greenish, ana purple grits,

antl grey and dark shales, lie uncomfbrmably upon the Cambrian
rocks, and contain a few fossils of Llandeilo age. They present

interstratified beds of tufi' and felsitic lavas indicating contem-
poraneous volcanic action. In the north-east of the island a broad

Quart. Jour. Ofol. Soc, xx. 881.
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belt of Lower Siiinian rocks runs from the coast of Down into tne

heart of Roscommon and Longford. This belt is evidently a pro-

longation of that in the soutliern uplands of Scotland. It is

marked by the occurrence of similar d.irk authranitio ehales

crowded with graptolites. The richest fossiliferous localities among
the Irish Lower Silurian rocks are found at the Chair of Kildare,

Portrane near Dublin, Pomeroy in Tyrone, and Lisbellan in Fer-

maniigh, where small protrusions of the older rocks rise as oases

among the surrounding later formations. Portlock brought the

northern and western localities to light, and Murchison pointed out

that, while a number of the trilobitcs ( Trimiclcus, Phacops, Caly-

mene, and Illcenus), as well as the simple plaited Orthidce, Lcplccnce,

and Strophomcna, some spiral shells, and many Orthoccrata, are

specifically identical with those from the typical Caradoc and Bala

beds of Shropshire and Wales, yet they are associated with peculiar

forms, first discovered in Ireland, and very rare elsewhere in the

British Islands. Among these distinctive fossils he cites the

trilobites, Xcmophuridcs, Ifarpcs, Amphicm, and £ronteus, with the

smooth forms of Asaphus (Isolelus), which, though abundant in

Ireland and America, seldom occur in Wales or England, and
never on the Continent.'

In the north and west of Ireland a large area of surface is occu-

pied by crystalline rocks—gneiss, schists, quartz-rocks, limestone,

granite, &c.—which are manifestly a continuation of those of the

Highlands of Scotland. They run south-westward parallel with

the belt of unaltered Lower Silurian rocks from which, in some
places, as in county Tyrone, they are only a few miles distant.

The district of Pomeroy, so rich in Silurian fossils, promises to

afford the greatest light on the interesting but difficult problem of

the metamorpliism of the Lower Silurian rocks of the Scottish

Highlands and the north-west of Ireland. It will be seen from the

evidence furnished by the sections in West Mayo (p. 337) that the

metamorphism must have taken place prior to the deposition of

the Upper Silurian formations of the west of Ireland.

B. Upper Silurian.

The formations whicU id tlie British Islands are classed

03 Upper Silurian occur in two very distinct types. So
great indeed is the tontrast between these types that it

is only by a comparison of organic remains that the whole
cm be grouped together as the deposits ot one great

geological period. In the original region described by
Murchison, and from which his typo of the system was taken,

the strata are comparatively flat, soft, unaltered, consisting

mainly of somewhat incoherent sandy mud with occasional

bands of limestone. But as these rocks are followed

into North Wales, they are found to swell out into a vast

series of grits and shales so like portions of the hard altered

Lower Silurian rocks that, save for the evidence of fossils,

they would naturally be grouped as part of that more
ancient series. In Westmoreland and Cumberland, and still

further north in the border counties of Scotland, also in the
south-west of Ireland, it is the North Welsh type which
prevails, so that in Britain the general lithological charac-

ters and minute palfeontological subdivisions ascertained
in the typical Silurian district are almost confined to that
limited region, while over the rest of the Briti.sh area for

thousands of square miles the hard sandy and shaly typo
of North Wales is prevalent.

Taking first the Silurian tract of thesouth-west of England,
and the east and south of Wales, we find a decided uncon-
formability separating the Lowe from the Upper Silurian
formations. In some places the latter are found passing
across the edges of the former, group after group, till they
come to lie directly upon the Cambrian rocks. Indeed, in
one district between the Longmynd and Weiilock edge, the
base of the Upper Silurian rocks is found within a few
miles to pass from the Caradoc group across to the Lower
Cambrian rocks. It is evident, therefore, that in the Welsh
region very great disturbance and extensive denudation
preceded tho commencement of the deposition of the Upper
Silurian rocks. As Professor Ramsay has pointed out, the
orea of Wales, previously covered by a wide though shallow
8ea, was ridged up into a series of islands, round the margin
ot which the conglomerates at the base of the Upper

' Siluria. p. 174.

[VI. STRATIGRAPHICAL.

Silurian series began to be laid down. This took place

during a time of submergence, for these conglomeratic and
sandy strata are found creeping .up the slopes and even

capping some of the heights, as at Bogmine, where they

reach a height of 1150 feet above the sea.^ The subsidence

probably continued during the whole of the interval occu-

pied by the deposition of the Upper Silurian strata, wld<di

thus were piled to a depth of from 3000 to 6000 feet oviar

the disturbed and denuded platform of Lower Silurian rockti

Arranged in tabular form, the subdivisions of the Upper
Silurian rocks of Wales and the adjoining counties of

England are in descending order as follows:

—

Base of Old Eed Sandstone.
Tilestones.

„ , J, I Upper Ludlow lioek.
3. Ludlow group A

^ymestry Limestone.

V Lower Ludlow Rock.

C
Wenlock or Dudley Lime-"\

stone ( Denbighshire

2. Wenlock-group-J Wenlock Shale
f
"

) Grits of

AVoolhope or Bair Lime- ( North Wt-dcs.

I, stone and Shale J

1. Upper Lland-
J
Tarannon Shale.

overy group... j May Hill Sandstones.

Lower Llandovery Eftcks.

1. Upper Gatidoverjf Grmtp.— (a. ) Mai/ Hill Sandsloiies.

—The position of these rocks as the true base of the Upper
Silurian formations was first shown in 1853 by Sedgwick,

who named them the May Hill Sandstones from the locality

in Gloucestershire where they are so well displayed,

Appearing on the coast of Pembrokeshire at Marloes Baj,

they range across South Wales until they are overlappe'.l

by the Old Red Sandstone. They emerge again in Carn^a/i-

thenshire, and trend north-eastward as a narrow strip at tba

base of the Upper Silurian series, from a few feet to 1000
feet or more in thickness, as far as the Longmynd, wheio

as a marked conglomerate wrapping round that ancient

Cambrian ridge they disappear. In the course of this

long tract they pass successively and unconformably over

Lower Llandovery, Caradoc, Llandeilo, and Cambrian
rocks. They consist of yellow and brown ferruginous sand-

stones, often full of shells, which are apt to weather out

and leave casts. Their lower parts are commonly con-

glomeratic, the pebbles being largely derived from older

parts of the Silurian formations. Here and there, where
the organic remains become extraordinarily abundant, the

strata pass into a kind of sandy limestone, known as the
" Pentamerus limestone," from the numbers of this

brachiopod contained in it. The species of fossils found in

the May HiU Sandstones number about 230.

Among these are some traces of fucoids; sponges (Climia,
Isdtaditcs) the widely diffused Graptolithus priodon; a number of
corals (Pctraia, HelioUles, Favosites, Halysites, Syringopora, &c.); a
few crinoids ; some annelides, particularly the TcnlacuUles anglicM,
which is abundant; a number of trilobites, of which Phacopa
Stokcsii, P. Weaveri, Encrinurus punctatus, and Calymene Bhtrnxn-
bachii are common ; numerous brachiopods, asAtrypa hcmisphertca,
A. reticularis, Penlamerus oblongus, Stricklandinia lirata {S. lens

also Occurs), Leptama transvcrsalis, Orthis calligramma, 0. elegan-
tula, 0. reversa, Slrophomcna compressa, S. pectcn, and Ling\la
jMralhla; lamellibranchs of the mytiloid genera Orthonota, Mytihis,
and Modiolopsis, with forms of Pterinea, Ctenodonta, and Lyro-
di'sma; gasteropods, particularly the genera Mnrchismiia, Plcuro-
tmnaria, Cyclonema, Molopella; and cephalopods, chiefly Ortho-
ccrata, \\\t\\ some forms of Aclinoceras and Phragmoteras, and th i

old species Liluites coniu-arietis.

(6.) Tarannon Shale.—Above the Upper Llandovery beds
comes a very persistent zone of fine, smooth, light grey or

blue slates, which has been traced down the whole length

of Wales from the mouth of the Conway into Carmarthen-
shire. These rocks, termed the " paste-rock" by Sedgwick,
have an extreme thickness of 1000 to 1500 feet. Barren

in organic remains, their chief interest lies in the fact that

* Physical Geology rtf Britain, p. 91.
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the persistence of so thick a band of rock between what
were supposed to be coutinuoua-and conformable formations
should have been unrecognized until it was proved by the
detailed mapping of the Geological Survey.

2. Wenlock Group.—(«.) Woolhope Limestone.—In the
original typical Upper Silurian tract of Shropshire and the
adjacent counties, the Upper Llandovery rocks are overlaid

by a looar group of grey shales containing nodular lime-

stone which here and there swells out into beds having an
aggregate thickness of 30 or 40 feet. These strata are well
displayed in the picturesque valley of Woolhope in Here-
fordshire, which lies upon a worn quaquaversal dome of

Upper Silurian strata rising in the midst cf the surrounding
Old; Bed Sandstone. They are sesii likewise to the north-

west at Presteign, Nash Scar, and Old Radnor in Radnor-
shire, and to the east and south in the Malveru Hills (where
they include a great thickness of shale below the limestone),

and May Hill in Gloucestershire. These strata have yielded

many characteristically Upper Silurian fossils, among which
may be mentioned Bumastus Barrieiisis, Homalonotus del-

phinocephalus, Fhacops caudatus, Atrypa reticularis, Orthis

calligramma, Strophomena imbrex, Rhyiichonella borealis,

R. Wilsoni, £uom}>halus sculptus, Orthoceras annidatum.
It is a characteristic of the older Palaeozoic limestones to

occur in a very lenticular form, swelling in some places

to a great thickness and rapidly dying cut, to reappear
again perhaps some miles away with increased proportions.

This local character is well eshibited by the Woolhope
limestone. Where it dies out, the shales underneath and
intercalated with it join on continuously to the overlying

Wenlock shale, and no line for the Woolhope group can
then be satisfactorily drawn. The same discontinuity is

strikingly traceable in the Wenlock limestone to be immedi-
ately referred to.

(h.) Wenlock Shale.—This is a group of grey and black fine

shales, traceable from the banks of the Severn near Coal-

brook Dale across Radnorshire to near Carmarthen—a dii-

tance of about 90 miles. The same strata reappear in the

protrusions of Upper Silurian rock which rise out of the

Old Red Sandstone plains of Gloucestershire, Herefordshire,

and Monmouthshire. In the Malvern Hills they were
estimated by Professor Phillips to reach a thickness of 640
ffeet, but to\vards the north they thicken out to 1000 or

even 1400 feet. On the whole the fossils are identical

with those of the overlying limestone. The corals, however,

80 abundant in that rock are here comparatively rare. The
brachiopods (of the genera Leptaena, Orthis, Strophomena,

Atrypa, and Rhynchonella) are generally of small size

—

Orthis biloba, 0. hybrida, and the large flat 0. rustica, being

characteristic. Of the higher moUusca thin-shelled forms

of Orthoceras are specially abundant. Among the trilobites,

Encrinvrus ptmctatus, E. variolaris, Calymene Blumenbachii,

G.hiberculosa, Fhacops caudatus, and P. longicaudatus are

common. The Graptolithus priodon, so frequent among
the Bala beds of the Lower Silurian series, also occurs

in the Wenlock shale. Graptolithus Flentiiigii is here a
characteristic species.

(c.) Weidock Limestone is a thick-bedded, sometimes

flaggy, usually more or less concretionary limestone, grey

or pale pink, often highly crystalline, occurring in some
places as a single massive bed, in others as two or more
strata separated by grey shales, the whole forming a thick-

ness of rock ranging from 100 to 300 feet. As its name
denotes, this stratum is typically developed along Wenlock
Edge in Shropshire, where it runs as a prominent ridge for

fully 20 miles, also between Aymestry and Ludlow. '

It like-

wise appears at the detached areas of Upper Silurian strata

above referred to, being specially well seen near Dudley
(whence it is often spoken of as the Dudley limestone),

Woolhope, Malvern, May Hill, and Usk in Monmouthshire.

A distinguishing characteristic of tlie Wenlock limestone is

the abundance and variety of its corals, of which 53 species
have been described. The rock seems indeed to have been
formed in part by massive sheets and bunches of coral, ^mong
characteristic species are HalysUes calcnularia, Hiliolilcs inter-

stiiiclus, S. tubulalus. Alveolites Labechei, Favosites aspera, F.
fibrosa, F. Gothlandica, Ctenilcs junipcrinits, Syringopora fascicu-
laris, and Omphyma lurbiiiatmn. The cricoids are also specially

abundant, and are often beautifully preserved : Fcricchccrinus
moniliformis is one of the most frequent species; others are Crolalo-

crintis rugosiis, Cyalhocrinus goniodaclylus, and ilarsupiocrir.us

cculatus; with several cystideans, as Pscudocrinitcs quadrifasciatvs.
The crustaceans include numerous trilobites, among which we miss
some of the persistent Lower Silurian genera, snch as Asaphus,
Ogygia, and Trinuclcus, none of which ascend into the Wen-
lock group. The most abundant trilobite is the long-lived Caly-
mene Blumenhnchii, which ranges from the Llandeilo flags up to near
the top of the Upper Silurian formations. It occurs abundantly at

Dudley, where it received the name of the "Dudley Locust." Other
common forms are Encrinurus puncUUus, E. variolaris, Fhacops
caudatus, P. Dou"iiingice, P. Stokesii, Bumastus Barricnsis, Homalo-
notus delphinocephalus, and Chcirurus bimua'onatus. The brachio-

pods continue to be abundant; among tj'pical species may be
noted Atrypa reticularis, Meristclla ttimida, Spiri/er eUvaius, S.

plicatcllus, Rhynchonella borealis (very common), R. cuncata, R.
JFilsoni, Orthis elegantula, 0. rustica, Strophomena rhomhoidalis,

and Pcntamorus galcatiis. The lamellibranchs are not well repre-

sented ; but several species of Fterinea are abundant, with Gram-
mysia cingulata, and some species of Modiolopsis and Ctenodonla.

The gasteropods are most characteristically marked by 8 or 9

species of Euomphalus, 3 or more of Murchisonia, with species of

Plcurotomaria, Aeroculia, and Cyclonenta. The cephalopods are

confined to few genera, Lituites, Aetinoceras, Cyrtoceras, Orthoceras,

and Phragmoceras ; of tliese the orthoceratites are by far the most
abundant both in species and individuals. Orthoceras annulatum
is the most common form. The pteropods appear in the beautiful

and very abundant Conularia Souierbyi, and the heteropods in the

common and characteiistio Bcllcrophon Wenlockensis.

3. Ludlow Group,—This series of strata consists essen-

tially of shales, with occasionally a calcareous band in

the middle. It graduates downward into the Wenlock
group, so that when the Wenlock limestone disappears

the Wenlock and Ludlow shales form one continuous

argillaceous formation. It is in this united form that

the two groups stretch to the soutli-west through Brecon

and Carmarthen. The Ludlow rocks are typically seen

between Ludlow and Aymestry. They appear likewise at

the 'detached Silurian areas from Dudley to the mouth of

the Severn. They were grouped by Murchison into three

zones.

(ft.) Lower Ludlow Rock.—This is a group of soft dark-

grey to pale greenish-brown or olive sandy shales, often with

calcareous concretions. Much of the rock, however, presents

so little fissile structure as to get the name of mudstone.
Weathering out into concretions which fall to angular frag-

ments as the rock crumbles down. It becomes more sandy
and flaggy towards the top. From the softness of the shales

this zone of rock has been extensively denuded, and the

Wenlock limestone rises up boldly from under it.

An abundant suite of fossils has teen yielded by these shales
Ko fewer than 18 species of star-fishes, belonging to 6 genera, have
been described {Prolasler, like the brittle-stars of thu British seas,

Palccocoma, Palastcrina). A few giaptolites occur, particularly
the persistent Graptolithus priodon {coTnmon), O. cotonus, and G.
Fkviingii. A few of the Wenlock corals sui-vive in the Lower
Ludlow rock, but the ccnditionSi of deposit were eWdently un-
favourable for their growth. The trilobites are less numerous than
in older beds ; they include the venerable Calymene Blumaibachii,
Phacops catidatus, and its still longer-tailed variety F. longi-
caudatus ; also Acidaspis Brightii, Homalonotus delphinocephalus,
and Cyphaspis megalops. But other forms of crustacean life occur
in some number. As the trilobites begin, to wane numerous
phyllopods appear, the genus Ceratiocaris being represented by 10
or more species. Large eurypterids now make their entrance upon
geological history — Eurypterus, Ptcrygotus, and Eemiaspis.
Though brachiopods are not scarce, hardly any seem to be peculiar
to the Lower Ludlow rock, the iinjuto' Zate,' which Murchison
suggested might be peculiar, having been obtained from what is

supposed to be representative of this group of strata in Westmore-
land. Rhynchonella Wilsoni, Spirifcr exporrcetus,' Strophomena
euglypha, Atrypa reticularis, and Chonetcs minima are not iufre-
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quent. Among the more frequently recumng species of lamelh-

Ltanchs the following may be t^Am^i—Cardiola inteniipla, t.

striata, Orthmota riyida, 0. stmisulcala, and a number of sijecies of

rurinea The orthoceratites are numerous, as Orthoccras Ludcnse,

subuiidulatum, also species of Phraginoccras and LUuites. The

numbers of these straight and curved cephalopods form one of the

distinguishing features of the zone. At one locality, near Leint-

wardiue in Shropshire, which has been prolific in Lower Ludlow

fossils, particularly in star-fishes and eurypterid crustaceans, a

fragment of the fish Ptcraspis was discovered ia 1359. This is the

earticst trace of vertebrate life yet delecicd. It is interesting to

note that the PUraspis does not stand low in the scale of organiza-

tion, but has affinities with our modern sturgeon.

(6.) Aymestry Limestone is a dark grey somewliat earthy

concretionary limestone in beds from 1 to 5 feet thick.

AVhere at its thickest it forms a conspicuous feature, rising

above the soft and denuded Lower Ludlow shales and,

owing to the easily removable nature of some fuller's earth

on which it lies, it has here and there been dislocated by

large landslips. It is still more inconstant than the Wen
lock limestone. Though well developed at Aymestry it soon

dies away into bands of calcareous nodules, which finally

disappear, and the lower and upper divisions of the Ludlow

group then come together. The most characteristic fossil

is the Fentamerus Knightii; other common forms are

Rhynchonella Wilsoni, Lingula Leioisii, Strophomena

euglypha, BeUerophon dilatatus, Pterinea Sowerbyi, with

many of the same shells, corals, and trilobites found in the

Wenlock limestone. Indeed, as Murchison has pointed out,

except in the less number of species and the occurrence of

some of the shells more characteristic of the Upper Ludlow

zone, there is not much Dal%ontological distinction betw^een

the two limestones.'^

(c.) Upper Ludlow BocK.—m the original Silurian district

described by Murchison, the Aymestry limestone is covered

by a calcareous slielly band full of Rhynchoiidla naviada,

sometimes 30 or 40 feet thick. This layer is succeeded by

grey sandy shale or mudstone, often weathering into con-

cretioDf as in the Lower Ludlow zone, and assuming ex-

ternally the same rusty-brown or greyish olive-green hue.

Its harder beds are quarried for building -stone; but the

general character of the deposit, like that of the argillaceous

portions of the Upper Silurian formations as a whole in the

typical district of Siluria, is soft, incoherent, end crumb-

ling, easily decomposing once more into the original mud,
and presenting in this respect a contrast to the hard fissile

and often slaty shales of tlie Lower Silurian series. Many
of the sandstone beds are crowded with ripple-marks, rill-

marks, and annelid-trails, indicative of the shallow littoral

waters in which they were deposited. One cf the upper-

most sandstones is termed the " Fucoid Bed," from the

number of its cylindrical sea-weed-like stems. It like-

wise contains numerous inverted pyramidal bodies, which

are believed to be casts of the cavities made in the muddy
sand by the rotatory movement of crinoids rooted and half-

buried in the micaceous mud." At the top of the Upper
Ludlow rock near the town of Ludlow, a brown layer

occurs from a quarter of an inch to 3 or 4 inches in thick-

ness, full of fragments of fish, Pierygotns, and shells. This

layer, termed the " Ludlow Bone-bed," is tlie oldest from
which any considerable number cf vertebrate remains has

been obtained. In spite of its insignificant thickness it has

been detected at numerous localities from Ludlow as far as

Pyrton passage, at the mouth of the Severn—a distance of

45 miles from north to south, and from Kington to Ledbury
and Malvern—a distance of nearly 30 miles from west to

east ; so that it probably covers an area (now largely buried

under Old Red Sandstone) not less than 1000 square miles

in extent, yet it appears never to exceed and usually to fall

sliurt of a thickness of 1 foot Fish remains, however, are

not confined to this horizon. They have been detected in

' SUarla, j.. 130. ' Siluiia, p. 133.

strata above the original bone-bed at Ludlow, cogethcr w;th

some minute globular bodies believed to be the sporangia of

a lycopod. These, with some other plant remains from the

same district, are the earliest trace=: of land vegetation yet

found. The higher parts of the Lwdl&w rock consist of

fine.yellow sandstone and haidet grits known as the

Downton sandstone. Originally the whole of these flaggy-

upper pares of the Ludlow group were called " Tilestones
"

by Murchison, and being often red in colour were included

by him as the base of the Old Red Sandstone, into which

they gradually and conformably ascend. Undoubtedly

they show the gradual change of physical conditions which

took place at the close of the Silurian period in the west cf

England, and brought in the deposits of the Old Red Sand-

stone. But as their organic contents are still uuequivocaljy

those of the Ludlow group, they are now classed as tlie

uppermost zone of the Silurian system.

A considerable suite of organic remains has leen obtainv-d

from the Upper Ludlow rock, which on the whole are the same

as those in the zones undeixieath. Vegetable remains, some of

which seem to be fucoids, but most of which are probably ter-

restrial and lycopodiaceous, abound in the Downton sand-

stone and passage-beds into the Old Red Sandstone. Corals,

as might be supposed from the muddy character of the de-

posit, "seldom occur, though Murchison mentions that the en-

crusting form alveolites Jibrosus may not infrequently be found

enveloping shells, Cyclonema corallii and Murehisonia corallii

being, as their names imply, its favourite habitats. Some anne-

lides '{Scrpulites longispinus, Comulites serpularius, Tentaculites

tenuis, and Tracliyderma coriacea) are not uncommon. The Crus-

tacea are represented chiefly by small ostracods (Beyridiia Kloedeni,

Lcpcrdilia marginala, Enlonis tuberosa), and by species of Ceratic-

caris, Dictyocaris, Euryptcrus, Etcmiaspis, Fterygotus, and Stylo-

liuriw; the trilobites having still further waned, though HomOr-

lonolus Kniyhlii, Encrinurus punctalus, Pliaeops Doicningioe, and

a few others still occur, and even the persistent Calymene Blumen^

bachii may occasionally be found. Of the brachiopods the most

abundant forms are Ehynchmwlla nucula, Chcmctcs slriateJla, ZHsciiia

rvgala, and Lingula cornea. The most characteristic lamelli-

branchs are Orthonola arm/gdalina, Goniophora cymbaformis,

Pterinea lincala, P. relroflcxa ; some of the commonest gasteropods

are Murehisonia corallii, Platysehisma helicites, and Holopella

obsoleta. The orthoceratites are specifically identical with those of

the Lower Ludlow rock, and are sometimes of large size, Urthccerai

bullatum being specially abundant. The fish remains consist of

bones, teeth, shagreen-like tcales, plates, and fin-spines. They
include some plagiostomous (placoid) forms (Thelodus, shagreen-

scales, Sphagodus, skin, Onehus, spines) and some ostracosteaus

{Ccphalaspis, Auckcnaspis, and Pteraspis).

In the typical Silurian region of Shropsiure and the

adjacent counties, nothing can be more decided than the

litliological evidence for the gradual disappearance of the

Silurian sea, with its crowds of graptolites, trilobites, and
brachiopods, and for the gradual introduction of those

geographical conditions which brought about the deposit of

the Old Red Sandstone. The fine grey and olive-coloured

muds, with their occasional zones of limestone, are suc-

ceeded by bright red clays, sandstones, cornstones, and con-

glomerates. The evidence from fosals is equally explicit.

Up to the top of the Ludlow rocks the abundant Silurian

fauna continues in hardly diminished numbers. But as

soon as the red strata begin the organic remains rapidly die

Out, until at last only the fish and the large eurypterid crus-

taceans continue to occur.

Turning.now from the interesting and extremely import-

ant though limited area in which the original type of Ihe

Upper Silurian rocks is developed, we observe that whether
we pass northwards or south-westwards the soft mudstones
and thick limestones give way to hard slates, grits, and
flagstones, among which it is scarcely possible sometimes
even to discriminate what represents the Wenlock from
what may be the equivalent of the Ludlow group. It is

in Denbighshire and the adjacent counties that this change
becomes most marked. The Tarannon ehale above de-

scribed passes into that region of North Wales, where it forms
the base of the Upper Silurian formations. It is covered
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bj a series of grits or sandstones which in some places are

at least 3000 feet thick. These are covered by and pass

laterally into hard shales, which are believed to represent

parts of the true Wenlock group, perhaps even some por-

tion of the Ludlow rocks. It is evident, however, that in

spite of the wide extent over which these Silurian rocks of

North Wales are spread, and the great thickness which

they attain, they do not present an adequate stratigraphical

equivalent for the complete succession in the original

Silurian district. Instead of passing up conformably into

the base of the Old Red Sandstone, as at Ludlow, they are

covered by that formation unconforraably. In fact they

liave been upturned, crumpled, faulted, and cleaved before

the deposition of those portions of the Old Pied Sandstone

which lie upon them. These great physical changes took

place in Denbighshire when, so far as the evidence goes,

there was entire quiescence in the Shropshire district
;
yet

the distance between the two areas was not more than

about 60 miles. These subterranean movements were

doubtless the precursors of those more widely extended

upheavals which converted the floor of the Silurian sea into

a series of isolated basins, in which the Old Red Sandstone

was .laid down.

In Westmoreland and Cumberland a vast mass of hard

slates, grits, and flags was identified by Sedgwick as of

Upper Silurian age. These form the varied ranges of hills

in the southern part of the lake district from near Shap to

Duddon mouth. The following are the local subdivisions

with the conjectural equivalents in Siluria.*

rFlaggy teds, with lamelli- ) /nT.i„„t .

br^nchs abundant j
= ( T.lestones.

6.iunisdale

Slates ....

CoQiston Grits

Upper Lud-
low.

I
Aymestry

' Limestone.
Lower Lud-

low.

UpperAVen-
lock.

i
LowerWen-

I lock.

Hay Fell and
Kirkby Moor-j Massivcgreenlshandgreysand-
Flags

I

stones, with bands of fossils,

I. Solojyclla ahnnd^nt
(Calcareous beds, with Mhyncho-

nella navicula abundant ....

Sandstone and shale, with star-

fish

Dark blue flags and grits of

great thickness

( Flags and greywacke {Ortho-

'

I

ccras subundidatiim, 0. an-
giiJatum, Graptolithus Flc-

mingii, G. colonus, Ceralio-

caris MurchUoni), upwards
of iOOOfeet

rDark grey coarse flags {Car-
Soniston Flags i diola inlcrrupla, Orthoceras

(. subuTulidalum), 1000 teet ...)

Conisto'n Limestone (I/jwer Silurian) =
|

*^''g*'}°° *"'

la the northern part of the Lake district a great anticlinal

fold takes place. The Skiddaw slates arch over and are

succeeded by the- base of the volcanic series above described.

But before more than a small portion of that series has
appeared the whole Silurian area is overlapped unconforra-

ably by the Carboniferous Limestone series. It is necessary

to cross the broad plains of Cumberland and the south of

Dumfriesshire before Silurian rocks are again met with. In
this intervening tract a synclinal fold must lie, for along the
southern base of the uplands of the south of Scotland a
belt of Upper Silurian rocks, dipping on the whole to the
south-east, can be traced from the heart of the Cheviot Hills

to the headlands of Wigtownshire. These rocks must reach
a thickness of several thousand feet, but their top is

nowhere seen. They repose on some of the older parts of

the Llandeilo series, with so close a coincidence of dip and
strike that no decided unconformability has yet been traced
between them. They consist essentially of shales, with a

' The arrangement and thicknesses here given are those in the
Etwdal district as mapped by Mr Aveline and Mr Hughes in the course
nf the Geological Survey (Sheet 98, S.E., Explanation, pp. 6-13,
1372}.

10—14

considerable proportiou of greywacke bands towards the

base. At different horizons they contain louticulir bands

of a calcareous pebbly grit. But their most characteristic

feature, and one which at once distinguishes them locally

from the adjoining Lower Silurian rocks, is the occurrence

of a nearly black, highly fissile shale, composed of layers in

most cases as thin as ordinary writing paper and usually

crowded with graptolites. These peculiar bands occur

throughout the whole series of rocks from bottom to top.

They are sometimes so thin that 20 or 30 seams or ribs, each

finely fissile, may be seen intercalated within the space of

an inch of the ordinary shale or greywacke. Occasionally

they form zones 80 to 100 feet thick, consisting entirely ol

finely leaved graptolitic shales. As a whole these Upper
Silurian strata resemble lithologically the correspond-

ing series in Westmoreland, though here and there they

assume the character of mudstones not unlike those of

Shropsliire. The abundant fossils in them are simple

graptolites {Graptolithus SedgincHi, G, BccJci, G. Flemingii,

G. colonus, G. Griestonensis, BetioUtcs Geiuitnanvs, &c.).

Ortlioceratitos come nexl in point of numbers {Orthoceras

annnlatum, 0. teuuicinclum, &c.). In some of the shales

crnstacean fragments are numerous. They include large

pieces of the carapace of Diclyocaris, with remains ol

Pterygotus and Ceraliocaris. The pebbly grits contain

Petraia and crinoid stems. In the south of Kirkcudbright

certain limestones and conglomerates intercalated among
these shales have yielded a. more varied fauna, having on

the whole a decidedly Wenloclj character. It includes

Favosites, Catenipura, BeyricJda iuberculata, Phacops
canJatus, Meristella, Leptcena sericea, Atrypa reticularis,

Strophomena imbrex, ihircMsonia, Orthoceras tenvicinclum,

kc.

It is impossible in the south of Scotland to separate tlie

Upper Silurian rocks into Wenlock and Ludlow groups.

On the whole these rocks seem to be representative mainly
of the older half of the LTpper Silurian formation.s. They
are covered unconformably by Lower Old Red Sandstone
and later formations. In the counties of Edinburgh and
Lanark, however, the base of the Lower Old Red Sandstone
is found to graduate downward into a thick series of brflwn,

olive, and grey shales, sandstones, and grits, containing

undoubted Ludlow fossils. It is deserving of remark also

that the peculiar lithological type so characteristic of the

strata in the original Silurian area reappears in the centre

of Scotland, many of the concretionary brown shales and
olive-coloured mudstones being undistinguishable from

those in the typical sections at Ludlow. Some of these

beds are crowded with fossils. Among the most character-

istic are Lepicena traiisversalis, Otihonota amygdalina,
Platyschisma helicites, Beyrichia Klcxdeiii, Orthoceras

Maclareni, with, many crustaceans of the genera Ceraliocaris,

Burypierus, Pterygotits, Slimonia, and Stylomirus. In the

Pentland Hills these strata are estimated to attain a thick-

ness of 3500 to 4000 feet, but their base is nowhere
reached ; in Lanarkshire they are at least as thick. Their

lower portions may represent soma of the higher parts of

the Wenlock group.

Ireland furnishes some interesting evidence regarding the

geographical changes in the west of Eiirope between the

close of the Lower Silurian and the beginning of the Upper
Silurian period. It has already been pointed out that the

metamorphosed Lower Silurian rocks of the Scottish High-
lands are prolonged into the north of Ireland, whence they
range south-westwards to Galway Bay. In the picturesqoo

tract between Loch Mask and the mouth of Killary harbour

these metamorphosed rocks are unconformably overlaid by
masses of sandstones, conglomerates, and shales more than

7000 feet thick, and containing Llandovery and Wenlock
fossils with a mixture of Caradoc forms. In the midst
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of the greatly metamorphosed Lower Silurian platform, por-

tions are to be found still little altered and full of fossils.

The overlying Upper Silurian strata have not been meta-

morphosed, but contain pebbles of the altered rocks on the

upturned edges of which they lie. It is evident therefore,

03 Mr Hsll has remarked, that the metamorphism must
have occurred between the close of the Lower and the com-
mencement of the Upper Silurian period.^ In connexion

with tliis question it should be remarked that abundant
volcanic activity accompanied the deposit of these Upper
Silurian rocks in the west of Ireland, successive sheets of

lava (eurits) and beds of tuff forming conspicuous bands
among the stratified rocks, and reaching a collective thick-

ness of 800 feet and upwards. Between Brandon Head
and Dingle Bay a thick mass of strata on the coast, must,

from the comparatively few fossils obtained from it, be

held to represent Upper Silurian formations.

Co^TI^"E^•TAL Europe.—The broad hollow which, run-

ning from the mouth of the English Channel across the

plains of northern Germany into the heart of Russia,

divides the high grounds of the north and north-west of_

Europe from those of the centre and south, separates the

European Silurian area into two distinct tracts. In the

northern of these' we find the Lower and Upper Silurian

formations attaining an enorniDus development in Britain,

but rapidly diminishing in thickness towards the north-east,

until in the south of Scandinavia and the Gulf of Finland

they reach only about -^th of that depth. In these tracts,

too, they have on the whole escaped so well from the dis-

locations, crumplings, and metamorphisms so conspicuous

to the south-west, that to this day they remain over wide

areas nearly as horizontal and soft as at first. In the

southern tract Silurian rocks appear only here and there

from amidst later formations, and almost everywhere pre-

sent proofs of intense subterranean movement.

In the south of Scandinavia (Christiania, Sljosen See, Malmo,
Gothland) the Lower and Upper Silurian rocks attain a united

thickness of not more than about J200 feet, yet are said to contain

representatives of all the leading subdivisions of the British series.

The following table exhibits the Silurian succession in the south of

Norway and Sweden, with the supposed English couivalents:

—

Sandy beds, with Plcrinca retroflcxa, Ehyn-'\

choncUa nucula, Orlhoncla retusa, i?ci/- }•= Upper Ludlow.
richia tubcrculata. S. Gothland J

Upper Malmo limestone T

Upper Graptolite marls, with Graptolithtis

priodon (Ludcnsc) abundant
Lower Malmo or upper Orthoceratite limestone,

with large Orthoccrala having central

siphuncles )

Encrinital schists with orthoceratites and Goirir ">

phoceras pyrifomus ! „w.n]o„i.
Coral limestone (Omphyma turbincUum aad

[

other Wenlock corals) J

Pentamerus limestone, Pcntamerus oblongus,'\

P. galeaiics, Slricklandinia lens, ZepUcna 1 ^Ti^nAnvcrv
tmiisvCTsalis, E:icrinurus punctatus, kc

(

°° ^'

Lower argillaceous schists J

Calcareous sandstones (containing a mixture of"

Llandovery forms, as Mcristella angusU/ro:.s,

and many large smooth Pentamcri)
Calcareous and argillaceous flagstones, Ortkis

calligramma, 0. tcshidinaria, 0. peclcn,Lcp- =Caradoc.
Utna scricca, Conularia quadrisulcala, Asa-
phua expansus, Trinuclctts conanlricus, kc.

Orthoceratite limestone and lower Encrinital

schists

Upper Graptolite schists, with Diplograptiis

prislis, D.folium, D. tcrctiusculus, and forms
ol Asaphiis, Ogygia, Trinuckus, kc

Lower Orthoceratite limestone, with Ortkoccras
duplex, 0. annulutum, LUuilea cornu-ariclia,

Orlhis calligramma, 0. cUgarUula, Bdlero-
phon bilobatus, kc :

: Lower Ludlow.

^Llaadeilo.

' Physical Geology of Ireland, p. 22; Kinahan's Geology ofIreland,
ch»p iii. ; Geological Survey of Ireland, Explanation ofSheeU (76,

77, 83, and 84).

Lower Graptolite schists (with numerous grap-
| _ ijpnie in Dart.

tolites) S
''

*^

Alum schists, 150 feet (= Regiones A and B of>

Angelin), containing the fossils enumerated ! = Comtriai,
on p. 331 f

Quartzite (Fucoids) J

Though the general resemblance of the succession of

fossils in Scandinavia and in Britain is singularly close,,,

there are, as might have been anticipated, differences in the

range of species, some forms having appeared earlier or

having survived later in the one region than in the other.

Thus the Penta7tierits oUongus ascends in Scandinavia into

rocks full of Wenlock corals, but does not occur in the

Wenlock group of Britain. On the other hand, among

Scandinavian strata contaiuing such characteristically Lower

Silurian genera of trilobites as Asaphiis, Trinuclnu, and

Ogyyia, there occur organisms which in Britain are typically

Upper Silurian, such as Orthoceras dimidiaium and 0. dis-

ians, two fossils of the Ludlow rocks. This is a point of

considerable importauce in its bearing upon the value of

palseontological evidence in correlating the formations ol

different countries. It shows that the order of succession

found to hold good in one region cannot be rigidly applied

to others, and that in such, cases it is not from individual

species so much as from the general facies of the fossils that

we must draw geological parallels. The first appearance

and duration of a species have doubtless greatly varied in

different regions.

In Russia Silurian rocks must occupy the whole vast breadth of

territory between the Baltic and the flanks of the Ural Mountains,
beyond which they spread eastwards into Asia. Throughout most
of this extensive area they lie in horizontal undisturbed beds,

covered over and concealed from view by later formations. Along
the flanks of the Urals they have been upheaved, and placed-oa

end or at a high angle agaiust the central portions of that chain,

and have been partially metamorphosed into chlorite-schist, mica-
schist, quartz-rock, and other crystalline masses. But along the

southern margin of the Gulf of Finland they appear at the surface

as soft clays, sands, and unaltered strata, which, so far as their

lithological characters go, might be supposed to be of late Tertiary

date, so little have they been changed during the enormous lapso

of ages since Lower Paleozoic time. The great plains between the
Ural chain on the east and the rising grounds of Germany on the

south-west have thus from a remote geological antiquity been
exempted from the terrestrial corrugations which have affected so

much of the rest of Europe. They have been alternately, but
gently, depressed as a sea-floor, and elevated into steppes or plains.

The following subdivisions have been established by F. Schmidt
among the Silurian rocks of north-west Russia :—

'

I. Upper Silurian—
Sandy variable limestone, with marly layers

"|

passing into sandstone (Bcyrichia tuber-

culaia, Grammysia cingulaia, Chonctes > =Tilcstonc3.

striaiclla, and numerous fish remains,

Onehus, kc.) I

Upper Oesel group, yellow marly and some-^
times dolomitic strata (Shyndumella Wil-
soni, Chonetes striaiella, Platyschis7na hcU-

J-
= Ludlow.

cites, Eurypterus remipcs, and fish re-

mains, &c) J

Lower Oesel group, dolomite, with marl and

"

limestone below (Propora tutulata, Baly-
sites distans, Bcyrichia Klodeni, Encri-

nuruspxmctalus, Proetus concinnus, ilcris- "Wcnlock.
tella tumida, Spirifcr crispus, Zcptama
transversalis, Euomphalusfunatvs, Ortho-

'

ceras annuUUum, &c.'>

II. Middle Silurian—
Pcntamerus band, with P. chstonvs (ob-'

longus), Alveolites Labcchei, Bellcrophon

dilalalus, Bronteus signalus (laticauda)...

Compactlimestone and dolomite with siliceous

nodules {Beliolitesinierstincius,Ptilodictya „xJandoverv
scalpellum, Strophomcnapcctcn,Orthishy-

'
brida, Peiitamerus linguifer, Leperditia

marginata)
Pentamerus band, limestone, and dolomite,

with Pcntamerus borcalis, &c..

' Untersuchungen uber die Silurische Formation, van EstUtnd, Sord-

Livland, and Oesel, Dorpat, 1858.
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= Caiudoc.

> Uandeilo

=Arenig

III. Lower Silurian—
(e) Borkholm limestones ana marls [Salysiies

labyrinihica^ HclioliUs incgastomaj Syrin-
gophyllum organum, Lichas margariti/er,

Fleurorhynchus diptcrus, Orlhoceras cala-

TniUum, kc.)

(b) Lyckholm, yellow or grey compact lime-

stone and marls {Orthis flabellulum, 0.

Acionici, 0. ttisularis, kc.)

(a) Wesenberg limestone' and marl {Orthis

tcstudimiria, I^iicrinurtcs muUisegmcn-
tatus, Lichas Eichwaldi, &c.)

(c) Limestone usually somewhat bituminous,

"

with partings of i oddish yellow and brown
rery bituminous marl (Beyrichia com-
plicaia, Asaphiis acuminaliis, Orthis: calli-

gramma, Leptcena scricca, &c.)

b) Oithoceratite limestone and marl bands,

15 to 40 feet thick (ilonticulipora pctro-

politana, Echinospha^ites auranlium,
Asaphtts expansus, Orthis calligramma,
Orlhoceras vq^inaium, kc.)

(a) Limestone, full of glauconite grains,

especially towards the bottom (Orthis

calligramma, 0. extcnsa, abundant frag-

ments ot nianus and Asaphiis, kc.) J

(d) Glauconite sand (6 feet), with nuraci'ous"

Foraminifera in the glauconite grains

(Panderclla, Cymhulia, Tiedemannia,kc.)
and the " Conodonts " of Pander

(c) Alum-slate (10 feet), highly carbonaceous,

with pyritc-nodules and abundant grapto-

lites (Dictyonema Hisingcri, Oboltis, kc.)

(6) Ungulite sandstone (120 feet), yellow to

white, with (in the upper part) abundant
shells of Obelus Apollinis ("Ungulites"
of Pander)

(a) Blue clay, with sandstone bands, sparingly

fossiliferous ; bored at Revel to a depth of

800 feet without its bottom being reached.

in the centre and south of Europe by far the most important
ffilurian area is the basin of Bohemia, so admirably worked out by
St. Barrande in his great work already cited (p. 323), wherein the

formations are giouped as in the subjoined table:

—

'iltage H Shales with coaly layers and beds of

qu'' *zite {Phaeops fccundus, Tcnlacu-
litt, elcyaus) with species of Leptcena,

Orlhoceras, Liluites, Goniatilis, kc. ...850 ft.

G Argillaceous limestones with chert,

shales, and calcareous nodules 1000 „
Numerous trilobites of the genera Dal-
manilcs, Bronteus, Phaeops, Proetus
Harpes, and Calymciu; Atrypa retio

laris, Pentamerus linguifer.

F Pale and dark limestone with chert.

Harpes, Lichas, Phaeops, Atrypa reticu-

laris, Pentamerus galcatus, Favosilcs

Golhlaiulica, P. fibrosa, Tentaculites.

E Shales with calcareous nodules, and
shales resting on sheets of igneous rock
(300 ft.) 450-900,,
A very rich Upper Silurian fauna,
abundant cephalopods, trilobites, kc. ;

Halysiles caienularius, graptolites many
species.

D Yellow, grey, and black shales, with
quart'lte and ""nnglomerate at base .. 3000 „
Abundant trilobites of genera Trinu-
cleiis, Ogygia, Asaphus, Illamus,
Eemoplcurides, kc.

C Shales or "schists," sometimes with
porphyries and conglomerates -...900-1200

,,

Paradoxides, Ellipsocepbalus, Agnostics,

and other genera of trilobites referred

to above {ante, p. 330).

B ) Schists wholly unfossiliferous resting

_a f „ A ! on bottom gneiss.

The lower two itages (A, B) correspond probably to some of the
older parts of the British Cambrian series, and perhaps in part to
Still older rocks, ^tage C, or the Primordial Zone, is the equivalent
of the Upper Cambrian rocks of Wales, possibly also partly of the
Arenig series. £tage D,subdivided into live groups (d\, rf2, do, di,
and do), appears to be, on the whole, representative of tlie Lower
Silurian formations of the British aiea, though it is impossible to
make the minor subdivisions in the two countries agree. The

^ a

0^

remaining four formations answer to the English and Welsh Upper
Silurian series,—the highest zone of all (H) indicating by ita

organic remains the approach of the Devonian series.

Small though the area of the Silurian basiu of Bohemia is (for

it measures only 100 miles in extreme length by 44 miles in its

greatest breadth), it has proved extraordinarily rich in organic

remains, il. Barrande has named and described above 2000 species

from that basin alone, the greater number being peculiar to it.

Spme aspects of its organic facies are truly remarkable. One of

these is the extraordinary variety and abundance of its straight and
curved cephalopods. 11. Barrande has determined 18 genera and
2 sub-genera, comprising in all no fewer than 1127 distinct species.

The genus Orlhoceras alone contains 554 species, and Cyrtoecrashas
330.' The trilobites likewise appear in great numbers, the same
indefatigable explorer having detected as many as 42 distinct

genera, comprising 350 species. Of these the most prolific genus
is Bronteus, which includes 46 species entirely confined to the 3d
fauna or Upper Silurian ; Acida.ijna has 40 species, of Which 6 occur

in the 2d and 34 in the 3d fauna. Pj-oe^iii also numbers 40 species,

which all belong to the 3d fauna, save 2 found in the 2d. Other
less prolific but still abundant genera are Dalmanites, Phaeops, and
lllcenus. The 2d fauna, or Lower Silurian rocks, contain in all 32

tenera and 127 species of trilobites, while the 3d fauna, or Upper
ilurian formations, contain 17 genera and 205 species, so that

generic types are more abundant in the earlier and specific varieties

in the later rocks."

lu Germany Silurian rocks appear in a few detached areas, but
present a gieat cohtrast to those of Bohemia in their comparatively

unfossiliferous character, and the absence of any one continuous

succession of the whole Silurian system. They occur in the

Thuringer Wald, where a series of fucoidal-schists (perhaps Cam-
brian) passes up into slates, greywackes, &c., with Lingula,

Discina, Calymcne, numerous graptolites, and other fossils. The.se

strata (from 1600 to 2000 feet thick) may represent the Lower
Sihirian formations. They are covered by some graptolitic alum-
slates, shales, flinty slates, and limestones (Farositcs Gothlandiea,

kc), which no doubt represent the Upper Silurian, and pass into

the base of the Devonian formations. Among the Harz Mountains
certain greywackes and shales containing land-plants (lycopods,

&c.), trilobites {Dalmanites, kc), graptolites, kc, are regarded as

of intermediate age between true Upper Silurian and Lower Devon-
ian rocks. In the north-west of France an impoverished series o(

sandstones and slates represents the succession of formations up to

the top of the Silurian or base of the Devonian system, and contains

a suite of trilobites which indicate more analogy with the Silurian

fauna of Bohemia and of Spain than with that of the British Islands.

In the western half of the Spanish peninsula Silurian rocks are

found flanking the older schists and crystalline masses, and spread-

ing over a vast area of the tableland. They appear to belong

chiefly il not wholly to the lower division of the system, and they

include representatives of Barrande's primordial zone, containing

19 species of organisms, of which 9 are primordial trilobites.

North AiiERicu—la the United States and Canada
the Silurian formations spread continuously over a vast

territory, from the mouth of the St Lawrence south-

westwards into Alabama and westwards by the great

lakes. They almost encircle and certainly underlie all

the later Palaeozoic deposits of the great interior basin.

The rocks are most typically developed in the state of

New York, where thev have been arranged as in the sub-

joined table.

B. Upper Silurian.

Oriskany sandstone {Spiri/cr arenosus).

(4) Upper Pentamerus limestone {Pcnta-
tnerus pseudogaleat us)

(3) Delthyris limestone (Meristella Iwvis)

(2) Lower Pentamerus limestone {Penta- \ Ludlow.
merus galealus)

(1) AVater-lime {Tenlaeulites, Eury-
pterus, B.nd Pterygotus)

Onendago salt group, nearly barren of'

fossils
'
(3) Niagara shale and limestone {Haly-

sites, Favosites, Calymcne Blumcn-
|

haehii, Hortialonotus delphinoce-

phalus, Leplcena tranversalis, kc)
(2) Clinton group {Pentamerus oblongus, ~) ^

Atrypa reticularis, &c.) Iti
(1) Medina group with Oneida con- f .

*°'

glomerate {Alodiolcpsis orthonota) J ° ^^'

IV. Oriskany
Formation.

III. Lower
Helderberg
Formation.

II. Salina

Formation."

I. Niagara
Formation.

Wenlock.

' Syst. Silur., vol. ii. suppt., p. 266, 1877.
° Barrande, Syst. Silur., vol. i. suppt., " Trilobites." ISTjU
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J I. Trenton
formation.
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A. Loicer Sihirian.

(3; Cincinnati (Hudson River) group (Sijri)igopora,

Jfalysitcs, Diplograplus piistis, Plcrinca

demissa, Leptccna scricea I.

(2^ Utica group—Utica shale.

r Trenton ^ ,. -, .
-^

,

limestone. '^''"'">
.

^-nni^c «<s

(1) Trenton I Black Kiver
co^<^^ntricus, Orth,s

group
I

limestone.

I Bivdseye

limestone.

I. Canadian
formation.

icsludinaria, Mur-
cliisonia, Conularia,
Qrlhoccras, Cyrto-

ceras, &c.

(3) Chazy group—Chazy limestone (Maclurca magna,
M. Logani, Orlhoceras, Hlmnus, Asaphus).

(2) Quebec group (upwards of 100 species of trilo-

bitcs of genera Agnostits, Ampyr, Amphion,
Co>iocortjphc, DikcloccplMlm, Illmniis, Asa-
pints, &c. , more than 50 species of graptolites).

(I) Calciferous group (graptolites, Luu/uUlla acu-

minata, Leplwna, ConocarAium, OphiUta cmn-

pacta, Ort/wceras priinigcnium, 14 species of

trilobites of the genera Amphion, £athyv,nis,

{. Asaphus, Conomryphe).
Potsdam formation, repi'esenting Cambrian (see

ante, p. 331).

The most recent researches of Jfr Selwyn and his colleagues of

the Geological .Survey of Cunada have shown that in the so-called

Quebec group have been included a number of formations of very

different stratigrapliical positions. He recognizes in it three distinct

gi'oups ;—(1) at the base a group of crystalline schists
; (2) a group

of sandstones and slates with abundant volcanic rocks, probably
Cambrian ; and (3) Lower Silurian slates, shales, limestones, quartz-

ites, sandstones, and conglomerates. He objects to the introduction
of new names to denote systems of rocks, and thinks that Laurentian,

luroniau, Cambrian, and Silurian meet all present requirements.

Devonian and Old Red Sandstone.

In Wales and the adjoining counties of England, where
60 full a development of the Silurian system was originally

discovered and worked out by Jfurchison, the abundant
marine fauna comes to an abrupt close when the red rocks

set in at the top of the Ludlow group. From that horizon

upwards in the geological series we have to pass through

some 10,000 feet or more of barren red sandstones and
marlf, until we again encounter a copious marine fauna in

the (iarboni-ferous Limestone. It is evident that between

the disappearance of the Silurian and the arrival of the

Carboniferous fauna very great geographical changes must
have occurred over the area of Wales and the west of

England. The sea must have been excluded from the area,

or at least must have been rendered unfit for the existence

and development of marine life over the area in -question.

From the striking contrast between the general facies of

life in the Silurian and that in the Carboniferous system

it is manifest that the interval between them must have
been of long duration.

The geological records of tliis vast interval are still only

very partially unravelled and interpreted. At present the

general belief among geologists is that, while in the west

and nortk-west of Europe the Silurian sea-bed was upraised

into land in such a way as to enclose large inland basins,

in the centre and south-west the geographical changes did

not suffice to exclude the sea, which continued to cover

more or less completely that region. In the isolated basins

of the north-west a peculiar type of deposits termed the

Old Red Sandstone is believed to have accumulated, while

in the shallow seas to the south and east a series of marine
sediments and limestones was formed to which the name
of Devonian has been given. It is thus supposed that the

Old Red Sandstone and the Devonian represent different

geographical areas, with dififerent phases, of sedimentation

and of life, during the long lapso of time between the

Silurian and Carboniferous periods.

That the Old Red Sandstone does really represent this

prolonged interval can be demonstrated by innumerable
ections in Britain, where its lowest strata are found gradu-

ating downward into the top of the Ludlow group and its

highest beds are seen to pass up into the base of the

Carboniferous system. But the evidence is not everywhere

so clear in regard to the true position of the Devonian

rocks. That these rocks lie between Silurian and Carboni-

ferous formations is indeed sufficiently clear. But it is a

curious fact that where the Lower Devonian beds are best

developed the Upper- Silurian formations are scarcely to be

recognized, or if they occur, they can hardly be separated

from the so-called Devonian rocks. It is therefore quite

possible that the 'lower portions of what has been termed

the Devonian series may in certain regions to some extent

represent what are elsewhere recognized as undoubted Lud-

low or even perhaps Wenlock rocks. We cannot suppose

that the rich Silurian fauna died out abruptly at the close

of the Ludlow epoch. We should be prepared for the dis-

covery of younger Silurian rocks than the latest of those in

Britain, such as JI. Barrande has shown to exist in his

Stage H. The rocks termed Lower Devonian may partly

represent some of these later phases of Silurian life, if they

do not also mark peculiar geographical conditions of a still

older period in Upper Silurian time. On the other hand,

the upper parts of the Devonian system might in several

respects be claimed asJairly belonging to the Carboniferous

system above.

The late' Mr Jukes proposed p. solution of the Devonian

problem, the effect of which would be to turn the whole of

the Devonian rocks into Lower Carboniferous, and to place

them above the Old Red Sandstone, which would thus

become the sole representative in Europe of the interval

between Silurian and Carboniferous time.^ In the following

descriptions an account will first be given of the Devonian

type and then of the Old Red Sandstone.

A. Devonian.

This name was first applied by Sedgwick and Murchison

to the rocks of North and South Devon and Cornwall,

whence a suite of fossils was obtained which Lonsdale pro-

nounced to be intermediate in character between Silurian

and Carboniferous. The relations of these strata to Silurian

rocks cannot be determined from any section. They pass

upward into Carboniferous strata. They have been arranged

into three divisions, as in the subjoined table.

(Pilton and Pickwell-Dowu Group.—Grey slate with

courses of impure limestone (Pilton) passing down

IT npr J
^^^° yellow, brown, and red sandstone* (Baggy Point,

iP •••j Marwood), and a -series of hard grey and red sand-

I stones and micaceous flagstones at the base (Pickwell-

l, Down, Dulverton, Morte Bay).

[Ilfracombe Group.—Grey unfosslliferous slates (Morte
Hoe, 'Woolacombe, and Lee Bay) passing down into

Middle i
calcareous fossiliferous slates and limestones (llfra-

"
I

combe, Combe Martin, Torquay, Plymouth) resting

on hard green, grey, and red grits, sandstones, and
t conglomerates (Hangman Hill).

rLynton Group.—Soft slates with thin ' limestone and

Lower \ ^''"'istone bands (Lynton) resting on lowest schists"
I

and red and grey micaceous sandstones (Lynton, Lyn-
L mouth. Foreland, &c.).

The total fauna of the British Devonian. rocks numbers
about 400, species. The middle group is the ch||f reposi-

tory of fossils.

Loioer.—Among the lower gritty slates and limestone

bands of North Devon there are found, according to the
detailed census compiled by Mr Etheridge, 18 species of

fossils, comprising Favosites cervicornis, Fenestella antiqua,

Orthis arenata, Spirifer canaliferus, S. Icevicostus, &e. Of
these organisms 7 species are also found among the Devonian
rocks of the Rhine, Belgium, or France. Mr Etheridge re-

' See his papers in Journ. Roy. GeoL Soc. Ireland (1865), i. pt. 1,
new ser., and Quart. Journ. Oeol. Soc, rxii. (1868), and his pamphlet
on Additional Notn> "t Qo'ie yf Nnrih. Tjersn, in-, 1867.
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marks that it is singular that the Brilish Lower Devonian
rocks should only have yielded I gasteropod {Pleurotomaria

nspera), i lamellibranclis, 1 cephalopod (Orlhoceras gracile),

and 1 nucleobranch [Bellerophon bisidcatus). They have
furnished only 10 brachiopods. Traces of fish remains have
been obtained among them in the form of bones and copro-

litic debris. So far as observation has gone not a single

Silurian species has been certainly detected in the Devonian
rocks of Britain, with, according to Mr Etheridge, the sole,

exception of the long-lived and universally diffused Atrypa
reticularis, which occurs in the Jlfracombe group. There
can be no doubt, however, from the meagre list of fossils

from the Lower Devonian rocks of Devon and Cornwall,

that either the conditions for the existence or those for the

fossilization of the early Devonian fauna must have been
singularly unfavourable in the south-west of England. It

would be exceedingly rash to argue as to the extinction of

the Silurian fauna from the unsatisfactory evidence of these

rocks.

Middle.—As above remarked, this is the great storehouse

of Devonian fossils in the south-west of England. In this

fauna, as tabulated by Mr Etheridge, there are Samorpho-
zoans, including 5 species of Stromatopora ; 23 genera

and 50 species of ccelenterates, among which the corals

Acervularia, Alveolites, Cyalhophyllum, Favosiies, Pleuro-

diclyitm, and Pelraia are conspicuous ; 4 genera and 8
species of crinoids {Ilexacrinus, Cyathocrinus, &z.); 1

annelide {Teniaculiies aimulatus); 5 genera and 13 species

of crustaceans, which are all trilobites {Phacops granulatus,

P. latifroHs, P. punctatus, Bronteus Jlabelli/er, Cheirurns

arliculatus, Harpes macrocephalus, itc); and 12 species of

polyzoans. The brachiopods are abundant ; 68 species

have been yielded by the rocks of South Devon, including

Athyris concentrica, A. lachryma, Atrypa reticularis, A.

<lesquamata, Camarophoria rhomhoiilea, Cyrtina Lemarlii,

Orthis striatula, Rkynchonella acuminata, R. pugnus.

Pentamerus brevirostris, Spirifer disjunctus, Strinffocephalus

Burtini, Uncites gryphus, &c. The lamellibranchs are

poorly represented, 11 genera only occurring, and many
of them represented by only 1 species. The gasteropods

are likewise present in but small numbers and variety

;

12 genera and 36 species have been enumerated. Of these

species, 4 {Acroadia vetusta, Euomphalus Icevis, Macro-

cheilus imbricaiiis, and Murchisonia spinosa) survived into

the Carboniferous period. The cephalopods are repre-

sented by 5 genera, the most abundant specifically being

Cyrtoceras and Orthoceras ; Goniatites, Clymenia, and
Naidilics also occur. Of the total list of fossils a large

proportion is found in the Middle Devonian rocks of the

continent of Europe. Very few species agree with those

of the Silurian or with those of the Carboniferous system.

Upper.—From the calcareous portions of the Pether-

Win and Pilton beds of Cornwall and Devon a considerable

number of fossils has been obtained. Among the more
characteristic of these we find 11 species of the coiled

cephalopod Clymenia {C. undidata, C. laevigata, C. striata),

the trilobites Phacops granulatus and P. latifrons, the

small ostracod Cypridina serrato-striaia, the brachiopods

Spirifer disjunctus or Verneullii, Strophomena 7-Jiomboidalis,

Choneles Hardrensis, Productus subaadeatus, and the

lamellibranch Cuculcea Hardingii. The Marwood and
Baggy Point beds have also yielded traces of land plants,

such as Knorria dichotoma and Adiantites Sibernicus, the

latter fern being common in some parts of the Upper Old
Red Sandstone of Ireland.

The higher red and yellow sandy portions of the Upper
Devonian rocks shade up insensibly at Barnstaple in North
Devon into strata which bv their fossils are placed at the

base of the Carboniferous Limestone series. But in no other

series save the south-western district of Britain can such a

passage be observed. In all other places the Carboniferous

system, where its true base can be seen, passes down into

the red sandy and marly strata of the Upper Old Red

Sandstone without marine fossils.

Continental Europe.—Devonian rocks occupy a large

area in the centre of Europe, extending from the Ardennes

through the south of Belgium across Khenish Prussia to

Darmstadt. They are best known from the picturesque

gorges which have been cut through them by the Rhine

below Bingen and by the Moselle below Treves. They have

been arranged into the following groups in the Eifel region,

where their true geological position was first indicated by

Sedgwick and Murchison-

UI. Upper Devonian—
(c) Cypridina shales {Cypridina scrrato-striata). -

(b) Goniatite shales {Goniatites retrorsus, O.' primordialiSi
Orthoceras suhflcxitosum, Cardiola rctrostriata, &c.).

(a) Nodular crumbling limestone (Kramenzelkalk), dolomitic

marl, and shaly limestone {Spirifer disjunctus or Vemeuilli,

Atrypa reticularis, Shuaclionella cuioides, Productus sub-

dculeattis, &c.).

11. Middle Devonian^—
(i) Stringocephalus group, consisting of the great Eifel lime-

stone with underlying crinoidal beds {Slringocephalus Bur-
tini, Spirifer undatus, Productus suhaculeatus, Pentamerus
galeaius, Atrypa reticularis, Calceola saTuialina. and many
corals and crinoids).

(a) Calceola group,—marly limestones full of Calceola sandalina,

Spirifer c&nccntricus, Camarophoria microrhyncha, kc,
esting upon impure shaly ferruginous limestone and grey-

wacke, marked by an abundance of Spirifer cultrijugatus,

EkynchancUa Orbignyana Atryva reticularis, Phacops lati-

frons, &c.

I. Lotccr Deronir.n—
(c) Upper greywacke . and shala (Vichter-Schichten), with q

mixture of Lower and Middle Devonian fossils.

{b) Ahr group,—greywacke-shales with Chonetcs sarcinulaia, C.

dilatata, Mhynchonella Livonica, Spirifer paradoscus, S.

speeiosus, many species of Ptcrinea, Pleurotomaria, and
• Murchisonia.
{a) Coblentz group, greywacke and clay-slate {Leptccna laticosla,

Chonctes sarcinulqta, PhynchontUa Zivonica, Pleurodictyum
problematicum, &c.).

This threefold subdivision, with a centi'al mass of calcareous

strata, is traceable westwards through Belgium (where the Calcaire

de Giret represents the Stringocephalus limestone of the Eifel) and
eastwards into the Harz. The rocks reappear with local petro-

graphical modifications, but with a remarkable persistence of general
palaeontological characters, in Eastern Thuringia, Franconia, Sax-
ony, Silesia, the north of Moravia, and East Galicia. Devonian
rocks have been detected among the crumpled rocks of the Styrian
Alps by means of the evidence of abundant corals, clymenias,
gasteropods, lamellibranchs, and other organic remains. Perhaps
in other tracts of the Alps, as well as in the Carpathian range,
similar shales, limestones, and dolomites, though as yet nnfossili-

ferous, but containing ores of silver, lead, mercury, zinc, cobalt,
and other metals, may be referable to the Devonian system.

In the centre of Europe, therefore, the Devonian rocks consist of
a vast thickness of dark-grey sandy and shaly rocks, with occasional
seams of limestone, and in particular with one thick central' cal-

careous zone. These rocks are characterized in the lower zones
by numerous broad-winged spirifers and by peculiar trilobites
{Phacopis, Homalonotits, kc), which, though generically like those
of the Silurian system, are specifically distinct. The central
calcareous zone abounds in corals and crinoids as well as in numer-
ous brachiopods. In the highest bands a profusion of coiled
cephalopods {Clymenia) occurs in some of the limestones, while the
shales are crowded with a small but characteristic ostracod crusta-
cean {Cypridina}. Here and' there traces of fishes have been
found, more especially in the Eifel, but seldom in such a state of
preservation as to warrant their being assigned to any definite place
in the zoological scale. More recentlj', however, E. Beyrioh has
described from Gerolstein in the Eifel an undoubted species of
Ptcrichthys, which, as it cannot be certainly identified with any
known form, ho names P. Bhenanus. A Coceosteus has been
described by F. A. Eoemer from the Harz, and more recently one
has beeu cited from Bicken near Herborn by V. Koenen ; but, as
Beyrich points out, there may be some doubt as to whether the
latter is not a Ptcrichthys.^ A Ctcnacanthus, seemingly undistin-
guishable from the C. Bohemiens of Barrande'a Stage G, has also
been obtained from the Lower Devonian " Nereitenschichten" of

' Zeitschrift der Deutsch. Geol. Gescll., xxix. 751.
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Thuringia.' The characteristic Holoplychiiis ndbilissimxis lias re-

ceotly boen detected in the Psammite de Con Jroz, which in Belgium
forms a characteristic sandy portion of the Upper Devonian rocks.

These are interesting facts, as helping to link the Devonian and
Old Bed Sandstone types together. But they are as yet too few

and unsupported to warrant any large deduction as to the correla-

tions between these types.

It is in the norlh-eaat of Europe that the Devonian and Old Ked
Sandstone appear to be united into one system, where the lime-

stones and marine organisms of the one are interstratified with the

fish-bearing sandstones and shales of the other. In Kussia, as was
shown in the great work Rtissia aiid the Ural Mountai:is by Mur-
cbison, De Verneuil, and Keyserling, rocks intermediate between
the Upper Silurian and Carboniferous Limestone formations cover

an extent of surface larger than tlie British Islands. This wide
development arises not from the thickness but from the undisturbed
liorizontal character of the strata. Like the Silurian formations

above described, they remain to this day nearly as flat and un-
altered as they were originally laid down. Judged by mere vertical

depth, they present but a meagre representative of the massive
Devonian greywacke and limestone of Germany, or of the Old Red
Sandstone of Britain. Yet vast though the area is over which
they form the surface rock, it is probably only a small portion of

their total extent ; for tliey arc found turned up from under the
newer formations along the flank of the Ural chain. It would thus
Keem that they spread continuously across the whole breadth of

Kussia in Europe. Though almost everywhere undisturbed, they

atford evidence of some terrestrial oscillation between the timeof their

formation and that of the Silurian rocks on which they rest, for they
are found gradually to overlap Upper and Lower Silurian formations.

The chief interest of the Russian rocks of this age lies in the

fact, first signalized by Murchison and his associates, that they

unite within themsclvea the characters of the Devonian and the

Old Red Sandstone types. In some districts they consist largely

of limestones, in others of red sandstones and marls. In the
former they present moUusks and other marine organisms of known
Devonian species ; in the latter they atford remains of fishes, some
of which are specifically identical with those of the Old Red Sand-
stone of Scotland. The distribution of these two palfcontological

types in Rossia is traced by Murchison to the lithological characters

of the rocks, and consequent original diversities of physical condi-

tions, rather than to dilferences of age. . Indeed cases occur where
in the same band of rock Devonian shells and Old Red Sandstone
fishes lie commingled. In the belt of the formation which extends
southwards from Archangel and the White Sea, the strata consist

of sands and marls, and contain only fish remains. Traced through
the Baltic provinces, they are found to pass into red and green

marls, clays, thin limestones, and sandstones, with bedsof gypsunu
In some of the calcareous bands such fossils occur as Orthis striatula,

Spirifcrina prisca, Leptmna productoides, Spiri/er calcaratus, Spir-

orbis omphaloides, and Orlhoccraa subfusiforme. In the higher beds
Holoplychius and other well-known fishes of the Old Red Sandstone
occur. Followed still further to the south, as far as the watershed
between Orel and Woronesch, the Devonian rocks lose their red

colour and sandy character, and become thin-bedded yellow lime-

stones, and dolomites with soft green and blue marls. Traces of

salt deposits are indicated by occasional saline springs. It is

evident that the geographical conditions of the Russian area during
the Devonian period must have closely resembled those of the Rhine
basin and central England during the Triassio period.

The Russian Devonian rocks have been classified as follows :

—

!Red and white sandstone and green marls,—numerous
fish remains, particularly Holoplychius nobilisnmus,
Glyplostcusfawsus, Diplopknts macroccphalus.

Limestones, clays, marls, dolomite, and gypsum,

—

numerous characteristic Devonian shells and crinoids,

^ also Holoptychius nobilissimus.

(In some districts red and green limestones with red
marls and Middle Devonian fossils; in others (North
Livonia) sandstones and clays, with numerous fish

remains of the genera Osteolepis, Diplerus, DiplopUrua,
Asterolcpis, and others found also in the Caithness
flags of Scotland.

There is an unquestionable passage of the uppermost Devonian
rocks of Russia into the base of the Carboniferous system. The
Devonian rocks of North America are noticed at the end of the next
section.

B. Old Hed Sandstone.

Under this name is comprised a vast and still imperfectly
described series o£ red sandstones, shales, and conglomerates,
intermediate in age between the Ludlow rocks of the Upper
Silurian formations and the base of the Carboniferous system

» Op. cit., 423.

iu Britain. These rocks were termed " Old "to distinguish

them from a somewhat similar series overlying the Coal-

measures, to which the name New Bed Sandstone was

applied. When the term Devonian was adopted, it speedily

supplanted that of Old Ked Sandstone, inasmuch as it was

founded on a type ot marine strata of wide geographical

extent, whereas the latter term described what appeared to

be merely a British and local development. For the reasons

already given, however, it is desirable to retain the title Old

lied Sandstone as descriptive of a remarkable suite of forma-

tions to which there is nothing analogous in typical Devonian

rocks. It is in Great Britain that the Old Bed Sandstone

of Europe is almost entirely developed. This interesting

series of deposits must from the first have been deposited

in separate areas or basins, the sites of some of which

can still be traced. Their diversities of sediment and

discrepance ' of organic contents point to the want of any

direct communication between them. It was maintained

many years ago by Mr Godwin Austen, and has been more

recently enforced by Professor Eamsay, that these basins

were lakes or inland seas. The character of the strata, the

absence of unequivocally marine fossils, the presence of land-

plants and of numerous ganoid fishes which have their

modern representatives in rivers and lakes, suggest and
support this opinion, which has been generally adopted by

geologists. The red arenaceous and marly beds which, with

their fish remains and land-plants, occupy a depth of many
thousand feet between the top of the Upper Silurian and

the base of the Lower Carboniferous formations, are re-

garded as the deposits of a series of lakes or inland seas

formed by the uprise of portions of the Silurian sea-floor.

The length of time during which these lacustrine basins

must have existed is shown, not only by the thickness of the

deposits formed in them, but by the complete change which

took place in the marine fauna between the close of th^

Silurian and the commencement of the Carboniferous period.

The prolific fauna of the Wenlock and Ludlow rocks was
extirpated over the British area by the physical changes

which produced the lake-basins of the Old Red Sandstone.

When a marine population—crinoids, corals, and shells—

once more overspreads the area it is found to be completely

difi'erent. So thorough a change must have demanded a

long interval of time.

Murchison, who strongly 'advocated the opinion that the

Old Bed Sandstone and Devonian rocks represented differ-

ent geographical conditions of the same period, and who had
with satisfaction seen the adoption of the Devonian classi-

fication by Continental geologists, endeavoured to trace in

the Old Red Sandstone of Britain a threefold division like

that which had been accepted for the Devonian system.

He accordingly arranged the formations as in the subjoined

table.

Yellow and red sandstones and conglomerates {Pier-

ichlhys major, Holoptychius nobilissimus, &c. ) =• Dura
Den beds.

Grey and blue calcareous and bitumenous flagstones,

limestones, and red sandstones, and conglomerates
{Dipterus, Osteolepis, Astcrolcpis, AcatUhodes, Pter-
ichlhys, &c.) = Caithness flags.

Red and purple sandstones, grey flagstones, and coarse
conglomerates {Ccphalaspis. Ptcraspis. Pterygotus)—
Arbroath flags.

S g

ll

It is important to observe that in no district can these
three subdivisions be found together, and that the so-called

"middle" formation occurs only in one region— the north
of Scotland. The classification, therefore, does not rest upon
any actually ascertained stratigraphical sequence, but on an
inference from the organic remains. The value of this

inference will be estimated a little further on. All that can
be affirmed from stratigraphical evidence in any Old Red
Sandstone district in Britain is that a great physical and
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palaeontological break can "onei-ally be traced in the Old
Ked Sandstone, di\idiug it into two completely distinct

aeries—a Lower, which graduates downward into the Upper
.Silurian, and an Upper, w hich passes upward into the base"

of the Carboniferous system.

As a whole, the Old Eed Sandstone, where its strata are

really red, is like other masses of red deposits, singularly

barren of organic remains. The physical conditions under

which the precipitation of iron oside took place -were evi-

dently unfavourable for the development of animal life in

the same waters. Professor Ramsay ha.s connected the

-occurrence of such red formations with the existence of salt

lakes, from the bitter waters of which not only iron-oxide

but. often rock-salt, magnesian limestone, and gypsum were

thrown down. He points also to the presence of land-

plants, footprints of amphibia, and other indications of

terrestrial surfaces, while truly marine organisms aje either

iound in a stunted condition or are absent altogether.

^Vhere the strata of the Old Red Sandstone, losing their

red colour and ferruginous character, a-ssume grey or j-ellow

tints and pass into a calcareous or argillaceous condition,

they not infrequently become fossiliferous. At the same
time it is not unworthy of remark that some of the red con-

glomerates, which might be supposed little likely to contain

organic remains, are occasionally found to be full of detached

scales, plates, and bones of fisiies.

Along the border of the SUurian region from Shropshire

into South Wales the uppermost parts of the Silurian

system graduate into a mass of red strata not less than

10,000 feet thick, which in turn pass up conformably into

the base of the Carboniferous system. This vast accu-

mulation of red rocks, termed the Old Red Sandstone,

consists in its lower portions of red and green shales and
flagstones, with some white sandstones and thin comstones;

in the central and chief division, of red and green spotted

sandy marls and clays, with red sandstones and cornstones
;

in the higher parts of grey, red, chocolate-coloured, and
jellow sandstones, with bands of conglomerate. No uncon-

formability has yet been detected in any part of this series

of rocks, though, from the observations of De la Beche, it

may be suspected that the higher strata which graduate

upward into the Carboniferous formations are separated

from the underlying portions of the Old Red Sandstone by
a distinct discordance.

Although, as a whole, barren of organic remains, these

red rocks have here and there, more particularly in the

calcareous zones, yielded fragments of fishes and crus-

taceans. In their lower and central portions remains of

the ganoids Cephalaspis, Didymaspi?, ScaphaspLt, Pleraspis,

and Cyathaspis have been found, together with crustaceans

of the genera Stylonurus, Pterygotus, and Prearctums, and
obscure traces of plants. The upper yellow and red sand-

stones contain none of the cephalaspid fishes, which are

there replaced by Plerkhthys and Holopiychuis, associated

with distinct impressions of land-plants. lu some of the

higher parts of the Old Red Sandstone of South Wales and
Shropshire, Serpula aud Conularia occur; but these are ex-

-ceptional cases, and point to the advent of the Carboniferous

marine fauna, which doubtless existed outoide the British

area before it spread over the Old Red Sandstone basins.

It is in Scotland that the Old Red Sandstone shows the

most complete and varied development, alike in physical

structure and in organic contents. Throughout that country

the system is found everywhere to present a division into

two well-marked groups of strata, separated from each other

by a strong unconformability and a complete break in the

succession of organic remains. It occurs in distinct areas

•which appear to mark the site of separate basins of deposit.

One of these occupies the central vallej' between the base

of the Highland mountainsjand the uplands of the southern

counties. On the north-cast it is cut off by the present

coast-line from Stonehaven to the mouth of the Tay. On
the south-w-est it ranges by the island of Arran across St
George's Channel into Ireland, where it runs almost to the

western sea-board, flanked on the north, as in Scotland, by
hills of crystalline rocks and on the south chiefly by a

Lower Silurian belt. Another distinct and still larger basin
lies on the north side of the Highlands, but only a portion

of it comes within the present area of Scotland. It skirts

the slopes of the mountains along the Moray Firth and the

east of Ross and Sutherland, and stretches through Caith-

ness and the Orkney Islands as far as the south of the

Shetland group. It may possibly have been at one time
continued as far as the Sognefjord and Dalsfjord in Norway,
where red conglomerates like those of the north of Scotland
occur. There is even reason to infer that it may have ranged
eastwards into Russia, for some of its most characteristic

organisms are found also among the red sandstones of that

country. A third minor area of deposit lay on the south

side of the southern uplands over the east of Berwickshire
and the north of Northumbeiland, including- th- area o.

tlie Cheviot Hills. A fourth occupied a basin on the lianke

of the south-west Highlands, which 13 now partly lunrked

by the terraced hills of Lome. There is sufficient diversity

of lithological and palajontologica. characters to show that

these several areas were distinct basins, separated, both
from each other and from the sea.

In the central basin of Scotland between the Highlands
and the southern uplands, the twofold division of the Old
Red Sandstone is tj'pically seen. The lower series of

deposits attains a maximum depth of upwards of 20,000
feet. In Lanarkshire it is found to pass down conformably
into the Upper Silurian rocks ; elsewhere its base is con-

cealed by later formations, or by the unconformability with
which different horizons rest upon the older rocks. It is

covered unconformably by every formation )-ounger than

itself. It consists of reddish-brown or chocolate-coloured,

grey, and yellow sandstones, red shales, grey flagstones,

coarse conglomerates, and occasional bands of limestone

and corustone. The grey flagstones and thin grey aud
olive shales and " calmstones " are almost confined to For
farshire, in the north-oast part of the basin, and are known
as the Arbroath flags. One of the most marked Hthologi-

cal features in this central Scottish basin is the prodigious

masses of interbedded volcanic rocks. These, consisting of

porphyrite-lavas, felsites, and tuffs, attain a thickness of
more than 6000 feet, and form important chains of hills,

as in the Pentland, Ochil, and Sidlaw ranges. They lie

several thousand feet above the base of the system, and are

regularly interstratified here and there with bands of the

ordinary sedimentary strata. They point to the outburst

of numerous volcanic vents along the lake or inland sea in

which the Lower Old Red Sandstone of central Scotland was
laid down ; and their disposition shows that these vents

ranged themselves in lines or linear groups parallel with the

general trend of the great central valley. The fact that the

igneous' rocks are succeeded by thousands of feet of .sand-

stones, shales, and conglomerates, without any intercalation

of lava or tuff, proves that the volcanic episode in tho

history of the lake came to a close long before the lake

itself disappeared.

As a rule the deposits of this lake are singularly unfos-

siliferous, though some portions of them, particularly in

the Forfarshire flagstone group, have proved rich in fish

remains. In Lanarkshire about 5000 feet above the base

of the system a thin band of shale occurs, containing a
graptolite, Spirorhis Lev;isii, and Orthoceras dimidiatum,—
undoubtedly Upper Silurian forms. This interesting fact

serves to indicate that, though geographical changes had
elevated the LTpper Silurian sea-floor partly into land and
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partly into isolated inland water-basins, the sea outside still

contained an Upper Silurian fauna, whicli was ready on auy

favourable opportunity to re-enter the tracts from which it

liad been excluded. The interval of its reappearance seems

to have been Vfery brief, however, for the band of shale con-

taining these Upper Silurian marine organisms is only a

few inches thick, and the fossils have riot been detected

on any other horizon. With these exceptions, the fauna

of the formation consists entirely of fishes and crustaceans.

Nine or more specias of crustaceans have been obtained,

chiefly eurypterids, but including one or two phyllopods.

The large pterygotus {P. Anglicus) is especially charac-

teristic, and must have attained a great size, for some of

the individuals indicate a length of 6 feet with a breadth

of 1 J feet. There occur also a smaller species {P. minor),

two Eurypteri, three species of Shjlonnrus, and abundant

clusters of crustacean egg-packets termed Parkin decijnens.

Seventeen species of fishes have been obtained, chiefly

from the Arbroath flags. They belong to the suborders

Aeantkodidx and Ostracostei. One of the most abundant

forms is the little Acanthodes Mitchelli. Another common
fish is Diplacanthus gracilis. There occur also Climatius

scuiiffer, C. reliculatus, and C. uncinalus, Parexvs incurvus,

Euthacanthis (four spjcies), Cephalaspis Lydlii, and-'/'/cr-

aspis MitcKelli. Some of the sandstones aud shales are

croVded with indistinctly preserved vegetation, occasionally

in sufficient quantity to form thin lamin<B of coal In For-

farshire the surfaces of the shaly flagstones are now and

then covered with linear grass-like plants like the sedgy

yegstition of a lake or marsh. In Perthshire certain layers

occur chiefly made up of compressed stems of Psilophyton.

The adjoining land was doubtless clothed with a flora in

large measure lycopodiaceous.

The Old Red Sandstone of the northern basin is typically

developed in Caithness, where it consists chiefly of the weU-

known dark-grey bituminous and calcareous flagstones of

commerce. It rests unconformably upon the metamorpbosed

Lower Silurian schists, and must have been deposited on

the very xmeven bottom of a sinking basin, seeing that

occasionally even some of the higher platforms are found

resting against the schists and granites. The lower zones

consist of red sandstones and conglomerates which graduate

upward into the flagstones. Other red sandstones, however,

supervene in the higher parts of the system. The total

depth of tho series in Caithness has been estimated at

upwards of 16,.000 feet.

Murchison was the first to attempt the correlation of the

Caithness flagstones with the Old Red Sandstone of the rest

of Britain. Founding upon the absence from these northern

rocks of the characteristic cephalaspidean fishes of the ad-

mitted Lower Old Red Sandstone of the south of Scotland

and of Wales and Shropshire, upon the presence of numer-

ous genera of fis'ies not known to occur in the true Lower
Old Red Sandstone, and upon the discovery of a Ptery-

gotus in the basement red sandy group of strata, he con-,

eluded that the massive flagstone series of Caithness could

not be classed with the Lower Old Red Sandstone, but
must be of younger date. He supposed the red sand-

stones, conglomerates, and shales at the base, with their

Pterygotus, to represent the true Lower Old Red Sandstone,
while the great flagstone series with its distinctive fishes was
made into a middle division answering in some of its ich-

thyolitic contents to the Middle Devonian rocks of the
Continent. This view has been accepted everywhere by
geologists. Recently, however, it has been called in ques-
tion by Professor Geikie, who gives reasons for maintaining
the Caithness flagstones to be Lower Old Red Sandstone,
and for denying the existence of any middle division. He
shows that the discrepance in organic contents between the
Caithness and the Arbroath flags is by no means so strong

as Murchison supposed, but that several species are common
to both. " lu particular, he finds that the characteristically

Lower Old Red Sandstone and Upper Silurian crustacean

genus Pterygotus occurs, not merely in the basement zone

of the Caithness flags, but also high up in the series. Tiie

genera Acanthodes and Diplacanthus are abundant both ii>

Caithness and in Forfarshire. Parextts incurvus occurs iri

the northern as well as the southern basin. It is contended

that the palseontological distinctions are not greater than the

striking lithological difl'erences betv;een the strata of the

two regions would account for, or than the contrast between

the ichthyic faunas of contiguous water-basins at the present

time.

Somewhere about 60 species of fishes have been obtained

from the Old Red Sandstone of the north of Scotland.

Among these the genera Acanthodes, Asterolepis, Cheiracan-

thus, Cheirolejns, Coccosteus, Diplacanthus, Diplopterus,

Diptei-us, Glyptolepis, Osteolepis, and Pterichthys are spe-

cially characteristic. Some of the shales are crowded with

the little ostracod crustacean Estheria membranacea. Land-

plants abound, especially in the higher groups of the flag-

stones, where forms of Psilophyton, Lejndodendi-on, Stig-

viaria, Sigillaria, Catamite, and Cyclopteris, as well as

other genera, occur. In the Shetland Islands traces of

abundant coutemporaneous volcanic rooks have been ob-

served, which, with the exception of two trifling examples

in the region of the Moray Firth,' are the only known
instances of volcanic action ia the Lower Old Red Sandstone

of the north of Scotland. In the other two Scottish basins,

those of the Cheviot Hills and of Lome, volcanic action

continued long vigorous, and produced thick piles of lava

like those of the central basin above referred to.

The Upper Old Red Sandstone consists in Scotland of rod

sandstones, clays or marls, conglomerates, and breccias, the

sandstones sometimes becoming yellow or even white.

These strata, wherever their stratigraphical relations can be

distinctly traced, lie unconformably upon the lower division

of the system, and pass up conformably into the Carboni-

ferous rocks above. If they are studied from the side of

the underlying formation, they seem naturally to form part

of the Old Red Sandstone, since they agree with it in

general lithological character and also in containing some
distinctively Old Red Sandstone genera- of fishes, such as

Pterichthys aud Holoptychius. But, approached from the

upper or Carboniferous direction, they appear rather to form
the natural sandy base of that system into which they

insensibly graduate. On the whole, they are remarkably

barren of organic remains, though in one locality—Dura
Den in Fife—they have yielded a number of genera and
species of fishes, crowded profusely through the pale sand-

stone as if the individuals had been suddenly killed and
rapidly covered over with sediment. Among the character-

istic organisms of the Scottish Upper Old Red Sandstone
are Pterichthys major, Holoptychius nohilissimus, 11.

Andersoni, Glyptopomvs, Glyptolcemus, and Phaneroplenron.

An interesting fact deserves mention here as a corollary

to what has been stated above regarding the survival for

some time of an Upper Silurian fauna outside the area of

the British Old Red Sandstone lakes. In the Upper Old
Red Sandstone of the basin of the Firth of Clyde,

Pterichthys viajor and I/olopfychiiis occur at the Heads of

Ayr, while a band of marine limestone lying in the heart
of the red sandstone series in Arran is crowded with
ordinary Carboniferous Limestone shells, such as Predvcius
giganteus, P. semireticulatus, P. pujictatus, Choneies Eard-
rensis, Spiri/er lineatus, &c. None of these fossils has been
detected in tho great series of red sandstones overlying the
limestone. They do not reappear till the limestones at
the base of the Carboniferous series

;
yet the organisms

must have been living during all that long interval outside
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of the Upper Old Eed Sandstone area. Not only so, but
they must have been in existence long before the formation
of the thick Arran limestone, though it was only during
the comparatively brief interval represented by that lime-
stone that geographical changes permitted them to enter
the Old Red Sandstone basin and settle for a while on its

floor. Thus we see that while, on the one Land, the older
parts of tlie Lower. Old Eed Sandstone were coeval with
an Upper Silurian fauna which, having disappeared from the
ai.-ea of Britain, survived outside of that area, on the other
(land, the higlier' parts of the Upper Old Red Sandstone
were contemporaneous with a Carboniferous Limestone
fauna which, having appeared beyond the British area, was
feady to spread over it as soon as the conditions became
favourable for the invasion. It is, of course, obvious that

such an abundant and varied fauna as that of the Car-

boniferous Limestone cannot have come suddenly into

existence at the period marked by the base of that forma-

tion. . It must have had a long previous existence outside

the present area of the deposits. But it is seldom that we
obtain such clear evidence of the fact as in these instances

from the Scottish Old Red Sandstone.

In the north of Scotland, ou the lowlands bordering the

Moray Firth, and again in the island of Hoy, one of the

Orkney guoup, yellow and red sandstones, sometimes con-

taining cliaracteristic Upper Old Red Sandstone fishes, are

'ound lying unconformably upon the Caithness flags. lu
iliese northern tracts the same relation is thus traceable as

in the central counties between the two divisions of the

system.

Turning southward across the border districts, we trace

the red sandstones and conglomerates of the Upper Old
lied Sandstone lying unconformably on Silurian rocks and
Lower Old Red Sandstone. Some of the brecciated con-

glomerates have inuch resemblance to glacial detritus, and
it has been suggested that they Iiave been connected with

contemporaneous ice-action. Such are the breccias of the

r<an!mermuir Hills, and those which show themselves hero

and there from under the overlying mass of Carboniferous

strata which flanks the Silurian hills of Cumberland
and Westmoreland. Red conglomerates and sandstones

ippear interruptedly at the base of the Carboniferous rocks

oven as far as Flintshire and Anglesea. They are com-
monly classed as Old Red Sandstone, but merely from their

position and lithological character. No organic remains

have been found in them. They may therefore, in part at

least, be taken as the basement beds of the Carboniferous

system.

In Devonshire, at Barnstaple, Pilton, Marwood, and
Baggy Point, certain sandstones, shales, and limestones

(already referred to in- the account of the Devonian rocks)

graduate upward into the base of the Carboniferous system,

and appear to represent the Upper Old Red Sandstone of

the rest of Britain. They contain land plants and also

many marine fossils, some of which are common Carboni-

ferous forms. They thus indicate a transition into the

geographical conditions of the Carboniferous period, as is

still more clearly illustrated ty the corresponding strata in

Scotland.

North Amekica.—The Devonian system, as developed in the
northern States, and eastern Canada and Nova Scotia, presents

much geological interest in the union which it contains of the same
two distinct petrographical and biological types found in Europe.
If we trace the range of these rocks along the Alleghany chain
through Pennsylvania into New York, we hnd them to contain a

tharacteristic suite of marine organisms comparable with those of

the Devonian system of Europe. But on the eastern side of the

gnat range of Silurian hills in the north-eastern States, we en-

counterin New Bi-unswiek and Nova Scotia a succession of red and
yellow sandstones, limestones, and shales nearly devoid of marine
ov);anisms, yet full of land-plants, and with occ'iTsional traces of fish

r-»iaius.

.
10—1-i*

. The marine or Devonian type has been grouped in the following
subdivisions by the geologists of New York:

—

fj
Catskill Ked Sandstone.
Chemung group.

Upper Devonian. ! ^"''^""S" group.
^^

I
Genesee group.

I

Hamilton group.
iJIareellus group.
I Corniferous or Upper Helderberg gionp.

Lower Devonian. < Schoharie Grit.

( Cauda-galli Grit.

In the Lower Devonian series traces of terrestrial plants (Psilo-

phyton, Cauloptcris, kc.) have been detected even as far west as
Ohio. Corals (cyathophylloid forms, with Favositcs, Syringopora,
&c.) abound, especially in the Corniferous Limestone, which is per-

haps the most remarkable mass of coral-rock in the Aniericun
Palaiozoic series^ Among the brachiopods are species of Pcnia-
merits, Slricklandinia, Ehynchonella, and ofliers, wiLh the charac-
teristic European form Spirifcr cuUrijugatus, and the world-wide
Alrypa reticularis. The trilobites include the genera Dalmanilcs,
Proehts, and Phatops. The earliest known traces of American fishes

occur in the Corniferous group. They consist of ichthyodorulites,

and teeth of cestraciont and hy bodout placoids, and plates, bones, and
teeth of some peculiar ganoids (Macropclalichthys, Oitychodus).

lu the Hamilton formation (embracing the Jl.irceUus shale, the
Hamilton beds, and the Genesee shale) remains of land-plants

occur, but much less abundantly than among the rocks of New
Brunswick. Brachiopods are especially abundant among the sandy
beds in the centre of the formation. They comprise, as in Europe,
many broad-winged spirifcrs (S. mucronatus, &c. ), with species ot

Produelus, Chonetcs,^thyris, &c. The earliest American goniatites

have been noticed in these beds. Newberry has described a gigantic

fish (Dinichlhys) from the Black Shale of Ohio.
The Portage and Chemung groups have yielded land-plants and

tucoids, also some crinoids, numerous broad-winged spirifers, with
Aviciila, and a few other lamellibranchs. These strata consist in

the New York region of shales and laminated sandstones, which
attain a maximum thickness there of upwards of 2000 feet, but die

out entirely towards the interior. They are covered by a mass ot

red sandstones and conglomerates—the Catskill group, which is

2000 or 3000 feet deep in the Catskill Mountains, and thickens
along the Appalachian region to 5000 or 6000 feet. Those red
arenaceous rocks bear a striking similarity in their lithological and
biological characters to the Upper Old lied Sandstone of Europe.
As a whole they are unfossiliferous, but they Iiave yielded some
ferns like those of the Upper Old Red Sandstone of Ireland and
Scotland {t'ljcloptcris), and some characteristic genera of fish, d:j

Holoptychius and Botliriolcpis.

Turning now to the eastern side of the ancient Lanrentian and
Silurian ridge, which, stretching soutlnvards from Canada, sejia-

rated in later Paleozoic time the great iutenor besin from the

Atlantic slopes, we Hnd the Devonian rocks of New York, Penn-
sylvania, and the interior represented in New Brunswick and Nova
Scotia by a totally different series of deposits. The contrast

strikingly recalls that presented by the Old Red Sandstone of the

north of Scotland and the Devonian rocks of North Germany. On
the south side of the St Lawrence the coast of Caspe shows rocks

of the Quebec group uncoiiforniably overlaid by grey limestones

with green and red shales, attaining, according to Logan, a total

thickness of about 2000 feet,' and replete in some bands with

Upper Silurian fossils. They arc conformably followed by a vast

arenaceous series of depo.«its termed the Caspe Sandstones, to

which the careful measurements of Logan and bis colleagues of the

Cauadian Geological Survey assign a depth of 7036 feet. This

formation consists of grey and drab-coloured sandstones, with

occasional grey shales aud bands of massive conglomerate. Similar

rocks reappear along the southern coast of New Brunswick, where

they attain a depth of 9500 feet, and again on the opposite side of

the Bay of Fuudy. The researches chiefly of Dr J. W. Dawson
have shown that these strata contain an abundant terrestrial flora

—the oldest of which any relics have yet been recovered, for the few

Upper Silurian land-plants at present known hardly deserve to be

reckoned as a known flora. In his recent census he enumerates no

fewer than 118 species of land-plants. They are almost all

acrogens, the lycopods and ferns being largely predominant.

Among the distinctive forms the following may be mentioned

—

Psilophylon, Arthroslirjma, Leptophlcum, and Protolaxilcs. Forty-

nine ferns are given, including the genera Cyelopteris, Keuroplcris,

Sphcnoptcris, and some treeferns (Psaronius, Cauloptcris). Lepi-

dodendroid and sigillaroid plants abound, as well as calamites.

Higher forms of vegetation are represented by a few conifers

(Dadoxylon, Ormoxylon, Prototaxitcs, kc). From a locality on

Lake Erie, Dr Dawson describes a fragment fif' dicotyledonous

wood, not unlike that of some modern trees—the most ancient

Geology of Canada, p. 393.
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fragnieht of an angiospermous exogeii yet discovered. So abundant

are those vegetable remains that in some layers they actually form

thin scams of coal.

The interpst of these remains of the most venerable American

forests is heightened by the discovery of the fact that they were not

without the Sum of insect life. The most ancient known relics of

insect foi-ms have been recovered from the Devonian strata of New
Brunswick. They are all neuropterous wings, and have . been

referred by Mr Scudder of Bostou to four species combining a

remarkable union of characters now found in distinct orders of

insects. In one fragment he observed a structure which he could

only compare to the stridulating orga'n of some male Orlhoptcra.

Another wing indicates the existence of a gigantic Ephemera, with a

spread of wing extending to 5 inches. In the shallow pools of the

period some small crustaceans lived, the remains of which have-
been partially preserved. Among these is a minute, shrimp-like
EuryptCTUS, and a more highly organized form named AmphipcUis.
That the sea had at least occasional access to tHfe inland basins

into which this abundant terrestrial vegetation was washed is proved
by the occurrence of marine organisms, such as a small annelid

(SpirorhUi) adhering to the leaves of the plants, and (in Gaspe and
Nova Scotia) by the occasional appearance o£ brochiopods, especially

Lingula, Spin/cr, and Chonctcs,^

Carboniferous.

This great system of rocks lias received its name from
the seams of coal which form one of its distinguisliing

features both in Europe and in North America. In Europe
it is most completely developed in the British Islands.

Elsewhere on that continent it occurs in patches, either

lying in hollows of older rocks, or exposed by the removal

of overlying formations.

Great Britain.—The area within which the Carboni-

ferous rocks of Britain occur is sufBciontly extensive to

contain more than one type of the system, and tlius to cast

mach light on Ihe varied geographical conditions under
which these rocks were accumulated. In prc:ecuting the

study of this part of British geology, it is soon discovered,

and it is essential U> bear in mind, that, during the Carboni-

ferous period, the land whence the chief supplies of sedi-

ment were derived rose mainly to the nortli and north-west,

a* it seems to have done from very early geological time.

While therefore the centre and south of England lay under
clear water of moderate depth, the north of the country and
the south of Scotland were covered by shallow water, which
was continually receiving sand and mud from the adjacent

northern land. Hence vertical sections of the Carboniferous
formations of Britain differ greatly according to the districts

in which they are taken. The subjoined table may be
regarded as expressing the typical subdivisions which can
be recognized, with modifications, in all parts of the country.

'Ked and gtcy sandstones, clays, and sometimes
breccias, with occasional seams and streaks* of
coal and spirorbis limestone {Cythcre inflala,
Spirorbis carboimriits).

Middle or chief coal-bearing series of yellow sand-
Coal-mea- stones, clays, and shales, with numerous work-

sures
I

able coals (J nthracosia, Anthracomya, Bcyrichia,
Estheria, Spirorbis, &c.).

Gannistcr beds, flagstones, scales, and thin coals,
with hard siliceous (gannister) pavements {Orlho-
ccras, GotiicUiks, Posidonia, Aviculopcctcn, Lin-

^ gula, &c. ).

Grits, flagstones, and shales, with thin seams of
coal.

Yoredalo group of shales and grits passing down
into dark shales and limestones [Gonialites, Avi-
cuhpcclen, Posidonomya, Lingula, Discina,. iic. ).

Thick limestone in south and centre of England
and Ireland, passing northwards into sandstones,
shales, and coils (abundant corals, polyzoans,
bracliiopods, lamellibranchs, &c.).

Lower Limestone Shale of south and centre of Eng-
land (marine fossils like those of overlying lime-
stone), passing northward into the Calciferous
Sandstone group of Scotland (marine, estuarine,
and terrestrial organisms).

' Dawson's Acadian Qcology, chaps, xxi. and xxiL

Carboniferous

Limestone
series

In the article Coal (vol. vi. p. 49) an account has beei>

given of the principal coal-fields of the world ; likewise

a diagram (p. 48) representing the chief subdivisions of the

Carboniferous system in Britain, as the rocks are traced

from nortli to south.

Base of the System.—In the soutn-west of England, and

in South Wales, the Carboniferous system passes down con-

formably into the Old Pied Sandstone. The passage beds

consist of yellow, green, and reddish sandstones, of green,

grey, red, blue, and variegated marls and shales, sometimes

full of terrestrial plants. They are well exposed on the Pem-

brokeshire coasts, marine fossils being there found even

among the argillaceous beds at the top of the Bed Sandstone

series. They occur with a thickness of about 500 feet in th&

gorge of the Avon near Bristol, but show less than half that

depth about the Forest of Dean. At their base there lies a
bone-bed containing abundant palatal teeth. Not far abov&

this horizon plant-bearing strata are found. Hence thes&

rocks bring before us a mingling of terrestrial and marinecon-

ditions. In Yorkshire, near Lowther Castle, Brough, and in

Ravenstonedale, alternations of red sandstones, shales, and
clays, containing Stigmaria and other plants, occur iu the

lower part of the Carboniferous Limestone. Along the

eastern edge of the Silurian hills of the Lake district the

Old Red Sandstone appears here and there, and passes up
through a succession of red and grey sandstones, and green

and red shales and marls, with plants, into the base of the

Carboniferous Limestone.

It is in Scotland, however, that this peculiar type of the

basement Carboniferous rocks is best seen. In that country

the lowest subdivision 6f the Carboniferous system, known
as the Calciferous Sandstones, consists of red, white, and
yellow sandstones, blue, gre)', green, and red marls or

clays, blue and black shales, thin coals, seams of limestono

and cement-stone, and abundant volcanic rocks. The
red sandstones lie at the base, and pass down into the

Upper Old Red Sandstone, in which, as has been already

pointed out (ante, p. 344), true Upper Old Red Sandstone
fishes are found, while there occur also bands of limestone

full of true Carboniferous Limestone corals and bracliiopods.

Hence it is evident that the Carboniferous Limestone fauns
had already appeared outside the British area before the
close of the Old Red Sandstone period. It was when the
peculiar geographical conditions which prevailed, during
that period finally ceasedj- and the sea began to spread over

the ancient lakes and land of Britain, that the abundant
Carboniferous fauna invaded the area. The Calciferous

Sandstones of Scotland may therefore represent a portion

of the Carboniferous Limestone of England.
Over the greater part of the south and centre of Scotland

the lower red sandstones are surmounted by a series of con-

temporaneous" volcanic rocks. Successive sheets of por-

phyrites and tuffs form long ranges of hills from Arran and
Bute on the west to the mouth of the estuary of the Forth
on the east, and from the Campsie Fells on the north to

the heights of Liddesdale and the English border. These
volcanic sheets sometimes reach a thickness of 1500 feet.

That they belong to the Carboniferous system is shown by
the occurrence of shales and sandstones (with Carboniferous-
plants) at their base. They show that the early part of the
Carboniferous period in Scotland was marked by a prodi-
gious volcanic activity, which, on its cessation, was followed
by the prolonged subsidence reouired for the accumulation
of the Carboniferous system. Tlie rocks succeeding the
volcanic zone are termed tho cement-stone group. Ir»

Berwickshire and the west of Scotland they consist of thin

bedded white, yellow, and green sandstones, grey, green,

bhie, and red clays and shales, with thin bands of a palt

argillaceous limestone or cement-stone. Seams of gypsum,
oocasionally appear. These strata are. on the whole.
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singularly barren of organic remains. They seem to

have been laid down with great slowness, and without

disturbance, in enclosed basins, which were not well fitted

for the support of animal life, though fragmentary plants

serve to show that the adjoining slopes were covered with

vegetation.

In the basin of the Firth of Forth, however, the group presents

a ditferent lithological aspect and is abundantly fossiJiferous. It

there usually consists of yellow, grey, and white sandstones, with

bhie and black shales, clay -ironstones, limestones, " cement-stones,"

and occasional seams of coal. The sandstones form excellent

building stones, the city of Edinburgh liaring been built of them.

Some of the shales are so bituminous as to j-ield, ou distillation, from

30 to 40 gallons of crude petroleum to the ton of shale ; they are

consequently largely worked for the manufacture of mineral oils.

The limestones are usually dull, yellow, and close grained, in seams
seldom more than a few inches thick, and graduate by addition of

carbonate of iron into cement-stone; but occasionally they swell

out into thick lenticular masses like the well-known limestone of

Burdie House, so long noted for its remarkable fossil Cshes. Tliis

limestone appears to be mainly made up of the crowded cases of a

small ostracod crustacean {Lcpcrditia Okeni, var. Scoto-Burdigal-

ensis). The coal-seams are few and commonly too thin to ho
workable, though one of them, known as the Houston coal, has

been mined to some extent in Linlithgowshire. The fossils of the

cement-stone group indicate an alternation of fresh or brackish-

water and marine conditions. They include numerous plants, of

which the most abundant are Splienoptcris affinis, Lfpidodendron
(two or three species), Lcpidostrobus variaHlis, Araiicarioxylon.

Some of the shales near Edinburgh have afforded a few specimens
of a true monocotyledon allied to the modern Pothos {Pothocitcs

Grantoni). Ostracod crustaceans, chiefly the Lepcrdilia above men-
tioned, crowd many of the shales. With these are usually as-

sociated abundant traces of the presence of fish, either in the form
of coprolites or of scales, bones, plates, and teeth. The following

are characteiistio species : Elonichthys slHolatus, K Robisoni,

Khadinichthys ornatissinms, Ncmaioplychius Grccnockii, Eurynolus
erenatus, Rhizodus Hibberti, Megaluhthys sp., Gyracantkus tubcr-

culaius, Ctcnoptychius' pcdlnatus. At intervals throughout the

group marine horizons occur, usually as shale bands markecl by the

presence of such distinctively Carboniferous Limestone species as

Spirorbis carbonarius, Discina nitida, Lingula squamiformU,
Belkrophon decussatiis, and Ortlwceras cylindraccum.

One of the most interesting features in the cement-stone

group of the basiu of the Firth of Forth is the prodigious

number and variety of the associated volcanic masses, and
the proofs which they exhibit that, at the time when that

group of strata was accumulating, the region of shallow

lagoons, islets, and coal-growths was dotted over with in-

numerable active volcanic vents. The eruptions continued

into the time of the Carboniferous Limestone, but ceased

before the deposition of the Millstone Grit. The lavas are.

chiefly varieties of basalt-rocks, sometimes coarsely crystal-

line and even granitoid in texture, and graduating through

intermediate stages to true close-grained compact basalts,

which neither externally nor in microscopic structure differ

from basalt' of Tertiary date

The basement group of the Carboniferous system iu

Ireland is evidently a prolongation of the Scottish cement-

atone group. In the south of this island, however, a very

distinct and peculiar development of the Lower Carboni-

ferous rocks is to be remarked. Between the top of the

Old Red Sandstone and the base of the Carboniferous Lime-

stone there occurs in the county of Cork an enorm_ons mass

(fully 5000 feet) of black and' dark-grey shales, impure

limestones, and grey and green grits and true cleaved slatess.

To these rocks the name of Carboniferous Slate was given

by Griffith. They contain numerous Carboniferous Lime-

stone species of brachiopods, echinoderms, &c., as well as

traces of land-plants in the grit bands. Great though their

thickness is in Cork, they rapidly change their lithological

character, and diminish in mass as they are trac'ed away
from that district. In the almost incredibly short space

of 15 miles, the whole of the 5000 feet of Carboniferous

Slate of Bantry Bay have disappeared, and at Kenmare
the Old Red Sandstone is followed immediately and con-

formably by the Limestone-with its underlying shale. Mr

Jukes held that the Carboniferous Slate is the equivalent

of part of the Devonian rocks of Devon and Cornwall.

Carboniferous Limestone.—The Lower Limestone shale is

overlaid conformably by a thick mass of limestone, one cf

the most distinctive members of the British Carboniferous
system. On referring to a geological map of England it

will be seen that from Northumberland southwards to the
low plains in the centre of England there runs a ridge of

high ground, formed by a great anticline, alwig which the

Carboniferous Limestone appears at intervals from under-

neath higher members of the system. In this northern
Carboniferous area, of which the axis is known as tho

Pennine .Chain, the limestone attains its maximum develop-

ment. In one portion of the district it reaches a depth or

4000 feet, and yet its actual base is nowhere seen. This

Pennine region appears to have been the area of maxiinum
depression during the early part of the Carboniferous period

in Britain. Traced towards the south west, the limestone

diminishes to sometimes not more than 500 feet iu South

Wales. Northwards, losing its character as a massive cal-

careous formation, it is split up by intercalations of sand-

stone, shale, coal, &c., until actual limestone becomes a very

subordinate member of the series in central Scotland.

In the Carboniferous areas of the south-west of England

and South Wales, the limits of the Carboniferous Limestone

are well defined by the Limestone Shale below, and by the

Farewell Rock or Millstone Grit above. In the Pennine

area, however, the massive limestone is succeeded by a series

of shales, limestones, and sandstones, known as the Yoredale

group. These cover a large area and attain a great thick-

ness. In North Staffordshire they arc 2300 feet, which,

added to the 4000 feet of limestone below, gives a depth

of 6300 feet for the whole Carboniferous Limestone series

of that region. In Lancashire the Yoredalo rocks attain

still more stupendous dimensions, Mr Hull having found

them to be no less than 4500 feet thick. Both the lower

or main (Scaur) limestone and the Yoredale group pass

northwards into sandstones and shales, with coal-seams, and

diminish in thickness. It is not impossible, as already

suggested, that the cement-stone group of the Calciferous

Sandstones of Scotland may represent, not only the thin

Lower Limestone shale, but also some of the older parts of

the English Carboniferous Limestone.

Where typically developed, the Carboniferous Limestone

is a massive well-bedded limestone, chiefly light bluish-

grey in colour, varying from a compact homogeneous to a

distinctly crystalline texture, and rising into ranges of hiUs,

whence its original name " Mountain Limestone." It con-

tains occasional scattered irregular nodules and nodular beds

of dark chert. It is abundantly fossiliferous. The fossils

commonly stand out on weathered surfaces of the rock, but

microscopic investigation shows that even those portions of

the mass which appear most structureless consist of tho

crowded remains of marine organisms. The limestone may

be regarded as derived entirely from the organic debris of a

sea-floor. Diversities of colour and lithological character

occur,- whereby the bedding of the thick calcareous mass can

be distinctly seen. Here and there a more marked crystal-

line structure has been superinduced ; but the most distinct

examples of metamorphio change are those where the rock

has been converted into what is termed " dun-stone^' This

alteration is frequent in the mining districts of Yorkshire

and the neighbouring coimties. It consists in the dolomitiz-

ation of the rock along either the lines of bedding or the

joints. Thus changed, it becomes a yellowish or brown

crystalline dolomite, which runs vertically through the mass

of the limestone along some definite joint, in courses of 20

or 30 fathoms in width. Such a metamorphisn must have

been efi"ected by water percolating along the line of tlie joint,

and affecting the rock for .'lom'e distance on either side. In



J48 GEOLOGY [vi. STEATIGRAPHICAL.

Derbyshire sheets of contemporaneous lava, locally termed
" to.idstone," are interpolated in the Carboniferous Lime-

stone.

Tlic fauna of the Carboniferous Limestone of England is abund-
ant and characteristic. Numerous foiaminifcrs occur, Saccatnina
Cartcri being often very characteristic. The corals are numerous,
embracing upwards of 30 genera and about 100 species. These
include both simple cup corals, as Zaphrcntis, Clisiophyllum, and
compound forms, like Alveolites and Phillipsastroai. Crinoids
are indiridually in enormous, numbers, many beds of limestone
appearing to consist of little else than their fragmentary steins

and cups; Aetinocriniis, Platycriniis, Poieriocrimis, Cyalhocrinus,
are common genera. Three species of sea-urchins are known.
Of the trilobites, so characteristic of the older Palsozoic rocks,

the last lingering forms are here found in three small genera—Brcuhymctopiis, Phillipsia, and Grifflthidcs. Polyzoa abound,
some portions of the limestone being almost entirely composed
of them, the genera Fcnestclla, Sulcoreiepora, Vincularia, Poly-
jtora, Diastopora, and Glauconomc being frequent. The brachio-

pods comprise 18 genera and 160 .species, some of the most com-
mon forms being Productns, Spirifer, Rhynclwnclla, Athyris,

C/toncUs, Orthis, Litif/ula, and Discina. But tha higher mol-
lusks now begin to preponderate over the brachiopods. The
lamellibranchs number 49 genera and 334 species, including
forms of Aviculopecten, Zcda, Nucula, Sanguinolitcs, Leptodomtis,

Schhodiw, Edmondia, Modiola, and Conocardium. The gasteropods

amount to 206 species belonging to 29 genera, among which Euom-
phahis, Natiea, PUurotpmaria, Macrocheilus, and Leronema are

frequent. The genus BcHcrophon is represented by 23 species,

among which £. J/rejand5.rf(!C!««a<!«are frequent. The cephalopods
number 148 species, belonging among other genera to Orthoceras,

Nauliltis, Diseiles, and Goniatites, About 100 genera of fishes,

chiefly from teeth and spines, have bepn described, as Psammodus,
Coddiodus, Cladodus, Petalodiis, Rhizodtis, Ctenoptyckuis, &c.

Some of these were no doubt placoids which lived solely in the sea,

bnt many, if not all of the ganoids, probably migrated between salt

.and fresh water ; at least their remains are found in Scotland in

strata full of land-plants, cyprids, and other indications of estuarine

or fluviatile conditions.

The Carboniferous Limestone series of Scotland presents

a. striking contrast to that of the typical formation in

England. It consists mainly of sandstones, shales, fire-clays,

and coal-seams, with a few comparatively thin seams of

encrinal limestone. Its lower portions include the chief

limestone bands. The thickest of these seams, known as

the Hurlet or main limestone, is usually about 6 feet in

thickness, but in the north of Ayrshire swells out to 100
feet, which is the most massive bed of limestone in any part

of the Scottish Carboniferous system. It lies upon a seam
of coal, and is in some places associated with pyritous shales,

which have been largely worked as a source of alum. This

superposition of a bed of marine limestone on a seam of

coal is of frequent occurrence in the Carboniferous Limie-

stone series of Scotland. Above the group of Lower Lime-

stones comes a thick mass of strata containing many valu-

able coal-seams and ironstones. Some of these strata are full

of terrestrial plants [Lepidodendron, Sigillaria, Siigmaria,

Sphenopteris, Alethopteris) ; others, particularly the iron-

Btones, contain marine shells, such as Lingula,, Discina,

Leda, Myalina, Euomplialus. Numerous remains of fishes

have been obtained, more especially from some of the iron-

stones and coals {Gyracanlhus formosus and other placoid

fin-spines, Megalichthys Jlihberti, Rhizodus Hibberti, with

Bpecies of Elonichlhys, Acanthodes, Cienopiychius, &c.).

Remains of labyrinthodonts have also been found in this

group of strata, and have been detected even down in tiie

Burdie House limestone. The highest division of the

Cirbonifero'us Limestone series consists of a group of

sandstones and shales, with a few'coal-seams, and three,

sometimes more, bands of marine limestone. Although

these limestones are each seldom more than 3 or 4 feet

thick, they have a wonderful persistence throughout the

coal-fields of central Scotland. >As already mentioned,

they can be traced over an area of at least 1000 square

miles, and they probably extended originally over a con-

siderably greater region. The Hurlet limestone with its

•inderlying coal can also be followed across a similar extent

of country. Hence it is evident that during certain epochs
of the Carboniferous period a singular uniformity of con-

ditious prevailed over a large region of deposit in the
centre of Scotland.

The difference between the lithological characters of the

Carboniferous Limestone series, in its typical development,
as a great marine formation, and in its arenaceous and
argillaceous prolongation into the north of England and
Scotland, has long been a familiar example of the nature and
application of the evidence furnished by strata as to former

geographical conditions. It shows that the deeper and
clearer water of the Carboniferous sea spread over the site

of Yorkshire, Derbyshire, and Lancashire ; that the land lay

to the north ; and that, while the whole area was under-

going su"bsidence, the maximum movement took place over

the area of deeper water. It was from the northern land

that the sand and mud were derived, but the sediment
during the time of the Carboniferous Limestone seems to

have sunk to the bottom before it could reach the great

basin in which foraminifers, corals, crinoids, and mollusks

were building up the great calcareous deposit. Tet the

thin limestone bands, which run so persistently among the

Lower Carboniferous rocks in Scotland, prove that there

were occasional episodes during which the sediment ceased

to arrive, and when the same species of shells, corals, and
crinoids spread northwards towards the land, forming for a

time over the sea-bottom a continuous sheet of calcareous

ooze like that of the deeper, water further south. These
intervals of limestone growth no doubt point to times of

more rapid submergence, perhaps also to other geographical

changes whereby the sediment was for a time prevented

from spreading so far.

Viewed as a,whole, therefore, the Carboniferous Lime-
stone series of Northumberland and Scotland contains the

records of a long-continued but intermittent process of

subsidence. The numerous coal-seams with their under-

clays were undoubtedly surfaces of vegetation that grew in

rank luxuriance on the wide marine mud-flats, and mark
pauses in the subsidence. Perhaps we may infer the relative

leljgth of these pauses by the comparative thicknesses of the

coal-seams. The overlying and intervening sandstones and
shales indicate a renewal of the downward movement,
and the gradual infilling of the depressed area with sedi-

ment, until the water once more shoaled, and the vegetation

from adjacent swamps spread over the muddy flats as before-

The occasional limestones serve to indicate the epochs of

more prolonged or more rapid subsidence, when marine life

was enabled to flourish over the site of the submerged
forests. But that the sea, even though tenanted in these

northern parts by a limestone-making fauna, was not so

clear and well suited for the development of animal life

during some of these submergences as it was further south,

seems to be proved by the paucity and dwarfed forms of

the fossils in the thin limestones, as well as by the admix-

ture of clay in the stone.

In Ireland the Carjjoniferous Limestone swells out to n

vast thickness, and covers a large part pf the island. It

attains a maximum in the west and sontb-west, where,

according to Kinahan,' it consists in Limerick-of the follow-

ing subdivisions :

—

feet.

Upper (BuiTen) I Bedded limestone 240
Limestone.... j Cherty zone 20

Umier (Calp) i Limestones and shales lOOO
Limestone.... ( Cherty zone 40

Fcncstella limestone .: l90C

Lower cherty zone 20

, Lower shaly limestones . . 280

Lower Limestone Shale 100

3600

G',oldgy of Ireland, p. 7--

Lower Lime
stone
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The chert bands which form such marked horizons

among these limestones are counterparts of otliers found

abundantly in the Carboniferous Limestone of England and
Scotland. They have been recently studied • by Hull and
Hardman, who ha^e found them full of siliceous replace-

ments of calcareous foraminifers, crinoidsj (fee, and who
regard them as due to a chemical alteration on the floos of

the Carboniferous sea. Portions of the limestone have a

dolomitic character, and sometimes are oolitic. Great

sheets of melapliyre, felstone, and tufif, representing volcanic

eruptions of contemporaneous date, are interpolated in the

Carboniferous Limestone of Limerick and other parts of

Ireland. As the limestone is traced northwards it shows a
similar change to that which takes place in the north of

England, becoming more and more split up with sandstone,

shale, and coal-seams, until, at Ballycastle, it presents

exactly the charicters of the coal-bearing part of the forma-

tion in Scotland.

Millstone Grit.—This name is given to a group of sand-

stones and grits, with shales and clays, which runs persist-

ently through the centre of the Carboniferous system from

South Wales into the middle of Scotland. In South Wales
it has a depth of 400 to 1000 feet; in the Bristol coal-

field, of about 1200 feet. Traced northwards it is found

to be intercalated with shales, fire-clays, and thin coals,

and, like the lower members of the Carboniferous system,

to swell out to enormous dimensions in the Pennine

region. In North Staffordshire, according to Mr Hull, it

attains a thickness of 4000 feet, which in Lancashire

increases to 5500 feet. These massive accumulations of

sediment were deposited on the north sida of a barrier of

Silurian and Cambrian rocks, which, during all the earlier

part of the Carboniferous period, seems to have extended

across central England, and'which was not submerged until

part of the Coal-measures had been laid down. Korth of

this great area of deposit the Millstone Grit thins away to

not more than 400 or 500 feet. It continues a compara-

tively insignificant formation in Scotland, attaining its

greatest thicKness in Lanarkshire and Stirlingshire, where
it is known as the Moor Rock. In Ayrshire it does not

exist, unless its pla«e be represented by a few beds of

sandstone at the base of the Coal-measures.

The MiUstone Grit is generally barren of fossils. When
they occur they are either plants like those in the coal-

bearing strata above and below, or marine organisms of

Carboniferous Limestone species. In Northumberland,
indeed, it contains a band of limestone undistinguishable

from some of those in the Yoredale group and Scaur lime-

stone.

Coal-Measures.—This division of the Carboniferous sys-

tem consists of numerous alternations of grey, white, yellow,

sometimes reddish sandstone, dark-grey and black shales,

clay-ironstones, fire-clays, and coal-seams. In South Wales
it attains a maximum depth of about 12,000 feet; in the
Bristol coal-field it is 5090 feet. But in these districts,

.%s in the rest of the Carboniferous areas of Britain, we
cannot be sure that all the Coal-measures originally deposited
now remain, for they are .always unconformably covered by
later formations. In some localities, indeed, the denudation
must have been very great, for the next overlying system
qf deposits (Permian) is found resting even on the Carboni-
ferous Limestone. In North Staffordshire the depth of

tlie' Coal-measures • is about 5^*00 feet, which in South
Lancashire increases to 8000. These great masses of

strata diminish as ws trace them eastwards and north-
wards. In Derbyshire they are about 2500 feet thick,

in Northumberland and Durliam about 2000 feet, and
about the same thickness on fhe west side of the island in

the "Whitehaven coal-field. In Scotland they attain a
maximum of about 2000 feet.

Thi Coal-measures are susceptible oi local subdivisions

indicative of difi"erent and variable conditions of deposit
The following tables show the more important of these ;

—

Gla^obgaiiseike.
Upper series, more than 1 Sandstones, shales, &c., with 26 coal-

3400 feet j seams.
Pennant Grit, 3246 i Hard thick-bedded sandstones &c., 15

feet
( coal-seams.

Lower series, 450 to i „, , , . , „ , ,

850 feet I

Shales, ironstones, and 34 coal-seamo-

Millstone Grit.

SontH Lancashire.
Upper, 1680 to 2000 I Shales, Spirorbis limestone, ironstone,

feet j sandstone, and thin coal-seams.

Middle, 3000 to 4000 . * ^ gi'eat series of strata, with numerous
( valuable coals.

Lower or Gannister, j Flags, shales, and three or four thin coals,

1400 to 2000 feet ... ( with floors of " gannister."

Millstone Grit

Central Scotlant.

I'JO feet and unwirds S
^'''^ sandstones and clays, with ogcasion&l

150 leet and upwards.
.

j ^j^;^ ^^^,g ^^^ Spirorbis limestone.

Upwards of 2000 feet i Sandstones, shales, and fire-clays, with
in Lanarkshire j ironstones and coals.

Moor-rock or Millstone Grit.

The numerous beds of compressed vegetation form the

most remarkable feature of the Coal-measures. Each of

them is usually underlaid by a seam of fire-clay, represent-

ing the soil on which the plants grew. Hence they mark
successive terrestrial surfaces, which, after enduring -for a

longer or shorter period, were carried down beneath the

water and covered over with sand and silt. There is no
modern formation that affords a close parallel to that of the

ancient coal-growths. The nearest analogy is fumishod- by

the mangrove swamps alluded to already on p. 290. These
masses of arborescent vegetation grow out into the sea as

a belt or fringe on low shores, and form a matted soQ which

adds to the breadth of the land. Their roots spread in the

salt water where marine . organisms are abundant The
coal-growths, no doubt also flourished in salt or at least

brackish water; forsuch shells as Aviculopecien,Anikracosia,

and Goniatites are found lying on the coal or in the shalee

attached to it

- Tho vegetation of the Carboniferous period must have

been luxuriant ,and varied. Upwards of 500 species of

plants have been obtained from the Carboniferous rocks of

Britain, yet these must represent but a small portion of tha

original flora.

The most abundant forms were fenis and lycopods. Numerous
reed-like plants likewise played a conspicuous part in the general

vegetation of the low grounds, while apparently on the diier and
more elevated tracts (for their remains are less frequently met with)

large coniferous trees flom-ished. The ferns stiikingly resemble

many modem forms. Among the more frequent genera were
Sphcnoptcris, Pccopteris, AUthopleris, Neuroptcrw, and Cydopteris.

The lycopodiaceous plants attained the size of forest trees. Among
the more typical forms were many species of Lepidodeiidron, the

stems and seed-cones of which are scattered through the Carboni-

ferous strata. Some of the coal-seams are largely composed of the

spores of these plants. _ Sigillaria, regarded by some as allied to

the cycads, by others as more akin to the lycopods, is represented

by numerous species. The roots known as Sligniaria abound iu

most fire-clays, showing how largely the coal consists of trees

having roots of this kind. The Equisdaccce show themselves in

the form of numeroiis CalamUes which, .though resembling in

general aspect otu' modern horse-tails, differed in'many points of

structure, and notably in their gigantic size. Coniferous trees occur

chiefly in the form of stems and branches. They include the genera

Dadoxylon, AraucarioxyUn, and Pinites. Small nut-like fruits

(Trigmocarpiim) abound in some beds, and are now believed to be

the fniits of yew-like conifers. Ths presence of monocotyledonous

plants is proved by the PothocUes referred to above (p. 347)

The animal remains of the Coal-measures are compara-

tively few. In certain bands, particularly of ironstone,

numerous mollusca occur, and similar forms are to be occa-

sionally met with in the shales.
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Among the more frequent species are Anlhraconvja modiolaris,

Anthracosia oialia, A. robusta, A. acuta, Anthracoplcra Browniana,

Aticulopeden paj>yraeeus, and QonialUcs Listcri. But at the top

of the JliJdlo C'oai-raeasures, near Manchester, a band of true marine

shells occurs, includiu" Clenodonta, A'atitihis, Discitcs, Gonialitcs,

and Orlhocera3. The httle Spirorbis carbonarius abounds m some

shales. The crustaceans are chiefly represented by Bajrichia and

Estheria, but large eurypterid forms likewise occur. Fishes occur

frequently, remains of the larger kinds usually appearing as scales,

teeth, fin-spines, or. bones, while the smaller ganoids are often

preserved entire. Common species are Megalichthya HibbcTli (?),

Jlhiztkltis granulaius, Ccelacanilms Icpturus, Pala:oniscus Egcrluni,

Pkuracanlhtts gibbosus. The British Carboniferous rocks have

yielded 13 genera of labyrinthodonts (Antliracomnrus, Zoxomma,
Ophldcrpeton, Pholidcrpclon, Pleroploj; Urocoidyhis, &c.). Tluso

were probably fluviatile animals of predaceous habits, living on fish,

Crustacea, and other organisms of the fresh or salt waters of the coal

lagoons. The larger forms are believed to have measured 7 or S fcL-t

in length ; some of the smaller examples, though adult and perfect,

do not exceed as many inches. ' That the woods of the Carbouift;rous

period were not devoid of insect life is known from the discovery of

soma beetleo and neuroptera at Coalbrookd.ile.

Continental Europe.—As in Britain so on the Con-

tinent the Carboniferous system occupies mrttiy detached

areas or basins—the result partly of original deposition,

partly of denudation, and partly of the spread and overlap

of more recent formations. There can be no doubt that

the English Carboniferous Limestone once extended con-

tinuously eastward across the north of France, along the

base of the Ardennes, through Belgium, and across the

present valley of the Rhine into Westphalia. From the

western headlands of Ireland this calcareous formation can

thus be traced eastward for a distance of 750 English miles

into the heart of Europe. It then begins to pass into a

series of shales and sandstones, which no doubt represent

the same proximity to shore as the similar strata in the

north of England and Scotland. In Silesia, and still

much further ea3tw.ards in central and southern Russia,

representatives of the Carboniferous Limestone appear, but

interstratified, as in Scotland, with coal-bearing strata.

Traces of the same blending of marine and terrestrial con-

ditions are found also in the north of Spain. But over

central France, and eistwards through Bohemia and Moravia
into the region of the Carpathians, the Coal-measures rest

directly upon the older formations, most commonly upon
gneiss and other crystalline rocks. It would appear that

these tracts had remained above water during the time of

the Carboniferous Limestone, but were gradually depressed

during that of the Coal-measures.

In the north of France and Belgium the British tyx>o of the
Carboniferous system is well shown. At the base lies a group of
green, grey, and reddish shales anil yellow sandstones, precisely

similar in lithological character to parts of the Calciferous Sand-
stones of Scotland. They aro well seen in some recent railway
cuttmgs to the north of Boulogne, and also in the valley of tlio

Heuse above Namur, lying upon the Psanimites de Condroz or
Upper Devonian beds. They arc succeeded by the Carboniferous
Limestone, which is subdivided into eight formations, having au
aggregate thickness of 800 metres, and eifch characterized by its

own assemblage of fossils. The horizon of the Millstone Grit is

marked by the occurrence of certain alum-schists. The Coal-
measures Of tliis area have been referred to in the article CoAL."
Tho Saarbruck coal-field furnishes a good example of that type

of tlio Carboniferous system where the lower marine series is absent.
It lies unconformably on Devonian rocks, and attains a thickness

< Sllall, i/ci/. Assoc, ntp, 1S73, p. 246.
' (In tho artlclo Co«i, vol. vl. p. CC, llio Mol basin of naidinghem Is said toticoE

Carbonlfcrntis Limestone age. This, rvliich nppctircd to be the most probable view
of > very obscure point, has been proved to be a mistake, as the strata ore nctiully
Coal-mcisurcs inrertcd In postilon, the snme diatiirbonrc being chnractcristie of tho
ejuth side of tho basin of the Pas-de-Calais for a consiilerablc distance. This Is
DOW 80 ccnerally rccoRnlzcd that boiings for coal in that basin throuKh the Ter-
tiary nnd Cretaceous formations ore not necessarily stopped on reaching Devonian
strata, ns coal-scnms ha\-o been discovered vciUcally below tho older strata
at ennsldernblo depths, e.g.,ai Auchy an Bols. In another pit, at 'Couniii-cs,
tho fact that the measures on tho upper levels ore Inverted In position has
been recently proved by the sinkings traversing the samo seams In revci-so
order, <.e.. In their normal polllon in the loner workings. These facts have on
important bearing on the question of the probable extension of the Coal-measuies
In tho south-east of Ergland. Tlie discoverv (in 1878) of Dcvonlm strata at tho
moderate depth of 1400 feet In tho centre of London, at Messrs Meux's brewery.
fa nnother intercsUng (iwt Uiat l)cor» out the views previously rut forward by Mr'—''• "

til. U)JGoUwIn Aiislcn.

[vi. STRATICRAPniCAL.

It is divided into the following groupsof more than 10,000 feet

'

of strata :

—

2. Upper series, consisting at the top of red sandstones, below

which come shales, sandstones, &c., with a few coal-seams

—

Anthracosia, Estheria.

1. Lower series, consisting ofan upper group of red conglomerates,

sandstones, clays, resting upon the great coal-bearing division.

Abundant plants, with labyrinthodonts and insect remains.

Geinitz, drawing attention to the distribution of plants in the

Saxon Coal-measures, remarks that a certain order can be observed

in their appearance. He dirides the strata accordingly into three

zones, each marked by a charactenstic assemblage of plants, and he

believes that the classification can be applied in other countries.

3. The Fern Zone, marked by the profusion of its ferns {Spkenop-

tcris,HymenophyUilcs,Scki:opteris, Odontoptcris, Ncuropleris,

Cycloptcris, AkthopU:ris,Cattlovtcris). This is underlaid by

2. The Sigillaria Zone, contaiiiing manv species of Sigillaria, also

Lcpidodmdron, Calamites, AsUrophaUicts, and a few ferns.

1. The Lycopod Zone, abounding in Sn^/riiaria Velthcimiana,

with Sphcnoptcris distans, Calamiia <ransitionis, &c.

The lowest of these zones (1) is compared by Geinitz with tho

Culm, that is, the sandy, shaly, and coal-benring representative of

the Carboniferous Limestone. To the east of the Khine valley, as

already mentioned, the true Carboniferous Limestone loses its

normal cJiarracter and assumes that of the Culm—a series of shales,

sandstones, gi-eywackes, and conglomerates, in which the abundant
fauna of the limestone is reduced to a few mollusks (Productus

antiquus, P. lalissimus, P. seniircticulatus, Posidonomya Bccheri,

Goniaiiks sphccriciis, OrtTioceras strialulum, &c.). The Po^'dmioniya

particularly characterizes certain dark shales known as Posidonia

schists. About 50 species of plants have been obtained from tho

Culm, typical species being Calamites transitionis, ,Sagcnaria Vel-

thcimiana, Sligmaria ficoidcs, Sphenopkris distans, Cyclopteris

tennifotia. This flora bears a strong resemblance to that of the

Calciferous Sandstones of Scotland.

North America.—Rocks corresponding in geological

position and the general aspect of their organic contents

with the Carboniferous system of Europe are said to cover

an area of more than 200,000 square miles in the United

States and British North America. The following table

shows the subdivisions which have been established among
them :

—

Coal-measures,—a series of sandstones, shales, ironstones, coals,

&c., varj'ing from 100 feet in the interior continental area to

4000 feet in Pennsylvania, and more than 8000 feet in

Nova Scotia. The plant remains include forms of Lcpido-

dcndron, Sigillaria, Sligmaria, Calamites, ferns, and coni-

ferons leaves and fruits.' The animal forms embrace in the
marine bands species oE Spirifcr, Productus, Bcllcrophon,

Nautilus, &c. Among the shales and carbonaceous beds
numerous traces of insect life have been obtained, comf
prising species related to the may-fly and cockroach.
Spiders, scorpions, centipedes, limnloid crabs, and land snaUt
like the modem Pupa have ako been met with. The fisli

remains comprise teeth and ichthj'odonilites of placoid
genera, and a number of ganoids (Eurylepis, Ccelacanthus,
Megalichthys, Fihizodits, he.). Several labyrinthodonts
occur, and true reptiles are represented by one saurian "enue
found m Nova Scotia, the Eosaurus.

Millstone Grit,—a group of arenaceous and sometimes con-
glomeratic strata, with occasional coai-seams, only 25 feet

thick in some parts of New York, but swelling out to 1500
feet in Pennsylvania.

Chester group.—Limestones, shales and sandstones, some-
times 600 feet.

St Louis group.—Limestones with shale, in places 250 feet
Keokuk group.—Limestone with chert layers and nodules.
Burlington group.—Limestone, in places with chert and horn-

stone, 25 to 200 feet.

Kinderhook group.—Sandstones, shales, and thin limestones,
100 to 200 feet, resting on the Devonian black shale.

Tlie sub-Carboniferous groups are mainly marine limestones,
but contain here and tliero remains of the charactei istic Cai-
boniferous land vegetation. Crinoids of many forms abounO.
in the limestones. A remarkable polyzoon, Archimedes, occurs
in some of the bands. Tho brachiopods are chiefly represented
by species of Spirifcr and Productus; the lamellibranchs by
Myalina, Schizodxis, Aviculopcci'rii, A'ucula, Pinna, and others,
the cephalopods by Orthtccras, Nautilus, Goniatitcs, Gyroccras,
&c. The European genus of tnlobite, Phillipsia, occurs
Nttmerous teeth and fin-spines of selachian fishes give a further
point of resemblance to the European Carboniferous Limestone.
Some of tho rippled rain-pitted beds contain amphibian foot-
prints—the earliest American forms yet known.



GEOLOGY 351

Peemian.

BSiTUN—In England tlie Coal-measures are uncon-

formably overlaid by a series of red sandstones, conglo-

merates, breccias, and marls, wMch at one time were grouped

in one great formation as the New Red Sandstone, in contra-

distinction to tlie Old Red Sandstone lying below the Car-

toaiferous system. They were likewise known as the

Poikilitic series, from their mottled or variegated colours.

They are now divided into two systems or groups of form-

ations, the lower half being included in the Palaeozoic series

under the name of Permian (after Perm, a Russian province

where they are well displayed), and the upper half being

relegated to the Secondary series, and termed Trias.

tIio Permian system in England consists of the following

subdivisions :

—

W. of England. E. of England.

3. Upper.

2. Middle

1. Lower.

10-30

3000

600

100-250

J
Bed sandstones, clays, and / ggg jj_ 50-100 ft.

gypsum S

Magnesian limestone

_ Marl slate

'Red and variegated sand-"

stone

Reddish-brown and purple

sandstones and marls,witli

calcareous conglomerates

and breccias' of volcanic

rocks

From the thicknesses here given, it is evident that tlie

Permian rocks have a very different development on the

two sides cf England. On the east side, from the coast of

Northumberland southwards to the plains of the Trent,

they consist chiefly of a great central mass of limestone.

But on the west side of the Pennine Chain, and extending

southwards into the central counties, the calcareous zone

disappears, and we have a great accumulatioa of red,

arenaceous, and gravelly rocks.

Lower.—This subdivision attains its greatest develqpment

in the valo of the Eden, where it consists of brick-red sand-

stones, with some beds of calcareous conglomerate or breccia,

locally known as "brockram," derived from the waste of

the Carboniferous Limestone These red rocks extend

across the Sohvay into the valleys of the Nith and Annan,

in the south of Scotland, where they lie unconformably on

the Lower Silurian rocks. Their breccias consist of frag-

ments of the adjacent Silurian greywackes and shales, but

near Dumfries some calcareous breccias or '.' brockrams

"

occur. These brecciated masses have evidently accumulated

in small lakes or narrow fjords. JIuch further south, in

Staffordshire, and in the districts of the Clent and Abberley

Hills, the brecciated conglomerates in the Permian series

attain a thickness of 400 feet. They have been shown by
Ramsay to consist in large measure of volcanic rocks, grits,

slates, and limestones, which can be identified with rocks

on the borders of Wales. Some of the stones are 3 feet in

diameter and show distinct striation. The same writer has

pointed out that these Permian drift-beds cannot be dis-

tinguished by any essential character from modern glacial

drifts, and he has no doubt that they were ice-borne, and,

consequently, that there was a glacial period during the

accumulation of the Lower Permian deposits, of the centre

of England.

Like red rocks in general the Lower Permian beds are almost
barren of organic remains. Such as occur are indicative chiefly of
terrestrial surfaces. Plant remains occasionally ajipear, such as
Caulerpiics (supposed to be of marine growth), Lcpidodcndron
dilalalum, CalamiU^ Stcnibergia, and fragments of coniferous
wood. The cranium of a labyiinthodont (Dasyccps) has . been
obtained from the Lower Permian rocks at KenUworth. Foot-
prints referred to members of the same extinct order have been
observed abundantly on the surfaces of the sandstones of Dumfries-
shire, and also in the vale of the Eden.

Middle.—This subdivision is the chief repository of

fossils In the Permian system. Its strata are not red,

but consist of a lower jione 01 hard brown shale with

occasional thin limestone band? (Marl Slate) and an

upper thick mass of dolomite (Magnesian Limestone).

The latter is the chief feature in the Permian develop-

ment of the east of England. It corresponds with tho

Zechstein of Germany, as the Marl Slate does with tho

Kupfer-schiefer. It is a very variable rock in its litho-

logical characters, being sometimes dull, earthy, fine-

grained, and fossiliferous, in other places quite crystal-

line, and composed of globular, reniform, botryoidal, or

other irregular concretions of crystalline and frequently

internally radiated dolomite. Though the Magnesian

Limestone runs as a thick persistent zone down the east

of England it is represented on tlie Lancashire and

Cheshire side by bright red and variegated sandstone

covered by a thin group of red marls, with numerous thin

courses of limestone, containing ScMzodus, BaJcevellia, and

other characteristic fossils of the Magnesian Limestone.

The middle Permian division has yielded about 100 species

belonging to 46 genera of fossUs—a singulai-ly poor fauna when
contrasted with "that of the Carboniferous system below. The

brachiopods (9 genera, 21 species) include Produdus hm-ridus,

Caindrophoria mulliplicata, C. Sckloilieimi, Sirophalosia Goldfussi,

Lingula Credneri, and Tcrcbralula elongata. ' The lamellibranchs

number 16 genera and 31 species, among which Schizodus Schlo-

tlieimii, Bakevellia tumida, B. antiqua, B: co-atnphaga, Mytiltts

squaihosus, and Area striata are characteristic. The univalves are

represented by 11 genera and 26 species, including Pkicrotomaria

and Turbo as common genera. Fishes have been obtained chiefly

iu the marl slate to the number of 21 species belonging to 8 genera,

of which Palcconisats is the chief. These small ganoids are closely

related to some wliich haunted tho lagoons of the Carboniferous

period.

JJp-per.—Slurchlson and Harkness have classed as Upper

Permian certain red sandstones with thin partings of red

shale, and an underlying band of red and green marls and

gj-psum. These rocks, seen at St Bees, near Whitehaven,

resting on a magnesian limestone, have not yet yielded any

fossils.

Continental Europk—The two types of the Permian

system presented by the east and west sides of England

reappear in different areas on the mainland of Europe. The

eastern or Durham type is found in enormous masses of

strata flanking the Harz Mountains, also in Thuringia, in

Saxony, and in Bohemia. The western cr Salopian type

is found over many thousands of square miles in the north,

and east of Russia.

The German geologists, recognizing the remarkable two-

fold character of its rocks, have called this system " Dyas,"

and have proposed to retain the term Permian to express

the more simple type, such as is found in Russia and western

England. They group the members of their Dyas as

follows :

—

Anhydrite, gypsum, rock-salt, marl, dolomite, fetid ehal^

and limestone. The amorphous gj^isum is the chie!

member of this group ; the limestone is sometimes full ol

bitumen.
Crystalline granular {TMVxh'a'hclce) and flho sandy t^Asck£\

dolomite (6 to 65 feet).

Zeclistein, an argillaceous thin-bedded comipact limestono

15 to 30 (sometimes even 90) feet thick.

Kupfer-schiefer—a black bituminous shale not more than

about 2 feet thick.

..Zechstein, conglotaerate, and calcareous sandstone.

Upper.—Conglomerates (quartz-porphyry conglomerate) and

sandstone, with associated melaphyres and tuffs.

Middle.—Red clays, shales, and fine shaly sandstones, with

bands of quartz-conglomerate and earthy limestone. Mela-

phyre and porphyrite masses intercalated.

Lower.—Shaly sandstones, shales (with bituminotis bands),

and conglomerates.

Tlie name " Rothliegende" or " Eothtodtliegende" "(red-layer cr

red-dead-layer) was given by the miners because their ores dis.;

appeared in the red rocks below the copper-bearing Kupfer-schiefer.

The coarse conglomerates have been referred by Ramsay to a glacial

origin, like those of the Abberley Hills. One of the most interest-

ing fcalm'cs of the formation is the evidence of the contemporaneous

£0
o
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outpoiuiiig of great sheets of qtmitz-iior;.Iiyiy, giai]itc-i«iri.hyry.

iioriihvi'ite, and nielapliyrc, with abundant interstiatifications of

viiiious tutfd, not infrequeiitly enclosing organic remains. From

the very nature of its comiioneftt materials, the Rotliliegende is

comparatively barreu of fossils , a few ferns, calamites, and remains

of coniferous trees are found in it, particularly towards the base,

where indeed they form, in the Mausfcld district, a coal-seam about

6 fiet thick.

The plants, all of terrestrial growth, on the whole resemble

geuerically the Carboniferous flora, but seem to be nearly all speoi-

Hcally distinct. They include forms of Calamites (C. gigas),Astero-

>hyllitcs, and ferns of the genera Splicnopteris, Alcthoplcris,

Xeuraptcris, Odonloplcris, with well-preserved silicified stems of

tree-ferns (Psaroniiis, Tubicaulis). The conifer Wakhia {W.
pini/ormis) is specially characteristic. Fish remains occur sparingly

(Amblypterus, Paloconiscus, Acanthodcs), and traces of labyrintho-

donts [Ai-chegosaurus Dcdicni) have been met with.

The Zechstein group is chai'acterized by a suite of fossils like

those of the Middle Permian of England. The Kupfer-schiefer

contains numerous fish (Paloconiscus Frcislcieni, Plabjsomus gib-

losus, &c.) and remains of plants (coniferous leaves and fruits and

sea-weeds). This deposit is believed to have been laid down in

some enclosed sea-basin, the waters of which, probably from the

rise of mineral springs connected with some of the volcanic foci of

the time, were so charged with metallic salts in solution as to

become unfit for the continued existence of animal life. The dead

fish, plants, &c., by their decay, gave rise .to reduction and pre-

cipitation of these salts as sulphides, which thereupon enclosed and

rcplaoedthe organic forms, and permeated the mud at the bottom.

'lliis old sea-lloor is now the widely extended band of copper-slato

which ha.s so long and so extensively been worked along the flanks

of the Harz. After the formation of the Kupfer-schiefer the area

must have been once more covered by clearer water, for the Zech-

stein contains a number of organisms of which Productus horridus,

Spirifer undulatus, Stroplialosia Gold/tissi, Sc7ii:odiis olison'vs, and
Fencstclla retiformis are common. Eeuewed unfavourable condi-

tions are indicated by the dolomite, gypsum, and rock-salt which
succeed. Professor Kamsay, reasonin" upon such phenomena as

developed in England, has connected them with the abundant

labyrinthodont footprints and other evidences of shores and land,

as well as the small number and dwarfed forms of the shells in the

Magnesian Limestone, and has speculated on the occuiTence of a long

continental period in Europe, during one epoch of which a number
of salt inland seas existed wherein the Permian rocks were accumu-

lated. He compares these deposits to what may be supposed to be

forming now in parts of the Caspian Sea.

North America.—The Permian system is hardly repre-

sented at all in this part of the globe. In Kansas certain

red and green clays, sandstones, limestones, conglomerates,

and beds of gypsum lie conformably on the Carboniferous

syste , and contain a few genera and species of mutluscs

(Bakewellia, Myaliiia, &c,), which occur in the European

Permian rocks.

III. SECONDARY OR MESOZOIC.

Teiassic.

It has been already mentioned that the great mass of red

rocks, which in England overlie the Carboniferous system,

were formerly classed together as New Pied Sandstone, but

are now ranged iu two systems. We have considered the

lower of these under the name of Permian. The general

focies of organic remains in that division is still decidedly

Palseozoic. Its braehioppds and its plants connect it with

the Carboniferous rocks below. Hence it is placed at the

close of the long series of Palteozoic formations. When,

however, we enter the upper -'.ivision of the red rocks,

though the general lithological characters remain very much
us in the lower group, the fossils bring before us the advent

of the great Mesozoic flora and fauna. This group there-

fore is put at the base of the Mesozoic or Secondary series.

It is called Trias, because in Germany it consists of three

well-marked subdivisions. But the old name. New Red
Sandstone, is familiarly retained for it by many geologists

in England. The term Trias, like Dyas, is unfortunately

chosen, for it elevates a mere local character into an import-

ance which it does not deserve. The threefold subdivision,

though 80 distinct in Germany, disappears elsewhere.

Great Britain.—Triassic rocks occupy n- lur^c arp^i of

the low plains in the centre of England, ranging thence
northwards along the flanks of the Carboniferous tracts to

Lancaster Bay, and southwards by the" head of the Bristol

Channel to the south-east coast of Devonshire. They have
been arranged in the following subdivisions :

—

dhiEtio

.

Penarth beds.^Red, green^ and grey marls, and
" White Lias."

New Red Marl.—Red and grey shales and marls,

with beds of rock-salt and gypsum (Eslheria and
Foraminifera).

UpperTriasJ Lower Keuper Sandstone.—Thinly laminated mica-
or Keuper. j

ceous sandstones and marls (waterstones) passing
downwards into white, brown, or reddish sand-
stones, with ^a base of calcareous conglomerate or

breccia.

Middle Wanting in Eiigland (Muschelkalk of Germany).

f
Upper Mottled Sandstone.— Soft bright-red and

variegated sandstones, without pebbles.

J . ,rr • Pebble beds.—Harder reddish-brown sandstones with
Lionei irias^

quartzose pebbles, passing into conglomerate; with
01 dun er.

. ^ 'b^ss of calcareous breccia.

Lower Mottled Sandstone.— Soft bright-red and
I, variegated sandstone, without pebbles.

like the Permian red rocks below, the sandstones and
marls of the Triassic series are almost barren of organic re

mains. Hence the subdivisions in the foregoing table are

based on mineral characters, and could not therefore be

relied on as a guide in districts outside of the English area.

Indeed, extraordinary differences in the development of the

different members of the series occur, even within that area,

as may be seen from the subjoined table, which shows the

variations in thickness from north-west to south-east :

—

Lancasliirf

and W.
Cheshire.

Keuper.
lied marl
Lower Keuper sandstone

I Upper mottled sandstone

Pebble beds
Lower mottled sandstone

Ktct.

3000
450
500

500-750
200-500

Feet.

800
200

50-200
100-300
0-100

Leiccster-

Ftet.

700
150

absent
0-100

absent

Hence we observe that, while towards the north-west the

Triassic rocks attain a maximum depth of 5200 feet, they

rapidly come down to a fifth or a sixth of that thickness as

they pass towards the south-east. Piecent borings in the

south-eastern counties show that the Triassic rocks are there

absent altogether. It is evident that the source of supply

of the sediment lay towards the north. This is further

borne out by the character of the pebble-beds. These are

coarsest towards the north, and, besides local materials, con-

tain abundant rolled pebbles of quartz which have evidently

been derived from some previous conglomerate, probably

from some of the Old Red Sandstone masses now removed

or concealed The Trias everywhere rests unconformably

on the rocks underneath it, so that, although the general

physical conditions as regards climate, geography, and sedi-

mentation, which prevailed in the Permian period still

continued, great terrestrial movements had, in the mean-
while, taken place, whereby the Permian sediments were
upraised and exposed to denudation. Hence the Trias rests-

now on Permian, now on Carboniferous, and sometimes even

on Cambrian rocks. Moreover, the upper parts of the

Triassic series overlap the lower, so that the Keuper groups

come to rest directly on Permian or Carboniferous rocks.

.One of the most interesting features in the English Trias-

is the occurrence of beds of rock-salt v/hich have long been
profitably worked. The uppermost subdivision of the

Keuper, consisting of red marls, has a wide distribution,

for it can be traced from the coast of Lancasiiire to the
Bristol Channel, and covers a larger area of surface in the

central counties than the rest of the Trias and the whole oi

'.he Perinijin,Br<»?i;tcr.os toniblnuu. Even as far south aa the.
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coast of Devonshire, it contains casfs of the cubical spaces

once occupied by crystals of common salt. But in Cheshire

the salt occurs in two or more beds, of which the lower is

sometimes upwards of 100 feet thick. It is a crystalline

substance, usually tinged yellow or red from intermixture

of clay and. peroxide of iron, but is tolerably pure in the

best part of the beds, where the proportion of chloride of

sodium is as much as 98 per cent. Through the bright rod

marls with which the salt is interstratified there run bands

of gypsum, somewhat irregular in their mode of occurrence,

sometimes reaching a thickness of 40 feet and upwards.

Thio-seams of rock-salt likewise occur among the red marls.

These facts point to the concentration and evaporation of

salt lakes or inland seas.

The organic remains of the Trias are comparatively few, as the
conditions for at lea^t animal life must have been extremely
unfavourable in the waters of the ancient Dead Sea wherein these

red rocks were accumulated. The land possessed a vegetation
which, from the few fragments yet known, seems to have consisted

in large measure of cypress-like coniferous trees { VoUzia, IVahhia),
with ealamites on the lower more marshy grounds. The red marl
group contains in some of its layers numerous valves of the littte

crustacean Eslhtria minula, and a solitary species of lamellibranch,
Pullastra arenicola. A number of teeth, spines, and sometimes
eutire skeletons of fish have been obtained {Di]>tcronotus cyphus,
Palwoniscus superstcs, Hybodus Kcupcri, Acrodus minimus, Spheiwn-
chiis minimis, Lophodiis, &c.). The bones, and still more fie-

quently the footprints, of labyrinthodont and even of saurian
reptiles occur in the Keuper beds

—

Labyrinthodon (4 species),

Cladyodon Lloydii, Uyperodapcdon, Pidir.osaurus, Teralosaurus,
Thecodoiitosaurus, Rhyncosaurtis, and footprints of Chcirotherimn

,

The remains of a small marsupial {Microlcstcs) have likewise been
discovered.

Ehcetic.-^kt the top of the Red Marl certain thin-bedded

strata form a gradation upwards into the base of the

Jurassic system. As their colours are grey and blue, and
contrast with the red marls on which they repose conform-

ably, they were formerly classed without hesitation in the

Jurassic series. Egerton, however, showed that, from the

character of their included fish remains, they had more
palseontological affinity with the Trias than with the Lias.

Subsequent research, particularly among the Rhaetic Alps
and elsewhere on the Continent, brought to light a great

series of strata of intermediate characters between the Trias

and Lias. ' These results led to renewed examination of the

so-called beds of passage in England, which were found to

be truly representative of the massive formations of the

Tyrolesa and Swiss Alps. They are therefore now classed

fis Rhastic, and considered as the uppermost member of the

Trias, but offering evidence of the gradual approach of the

physical geography and characteristic fauna and flora of the

Jurassic period.

The Rlitetic beds extend as a continuoos though very thin band
at the top of the Trias, from the coast of Yorkshire across England
to Lyme Regis on the Dorsetshire shores. They occur in scattered

patches even up as far as Carlisle, and westwards on both sides of

the Bristol Channel. Their thickness, on the average, is probably
not more than 50 feet, though it rarely increases to 150 feet. They
consist of thin-bedded grey and dark shales and clays, with bands
of light-coloured limestone. One of their most important sub-
divisions is the so-called Bone-bed—a pyritous, micaceous, and
occasionally rippled sandstone, sometimes in several bands, abound-
ing in fish bones, teeth, coprolites, and other organic remains. The
grey marly beds in the lower, portion of the series have 'yielded

remains of the Microlcstcs Elicctictis. Among the reptilian fossils

are some precursors of the great fonna which distinguished the

Jurassic period (Ichihyosauriis and Plesiosaurns). The fishes

include Acrodus minimus, Ceratodus alius, Hybodus minor, Ncma-
canlhus 'monilijcr, &o. Some of the Umellibnmchs are «peeia!ly

characteristic; such are Cardium Phceticum, Avicula coiUorta,

Pccten Valonicnsis, and Pullastra arenicola.

_ Professor Ramsay has drawn attention to the probable geo-

graphical changes recorded by the Triassic rocks of England. Con-
necting them with the earlier and similar Permian sandstones and
marls he points out that the great Continental period which began

with the Old Red Sandstone closed with the New Red Marl, and
was characterized by the existence of gi-eat lakes, many of which

must have . been salt, and by the abundance of labjTinthodont

life. The Triassic rocks were, doubtless, laid down in one of these
salt lakes round the margins of whicli t)io labvrinthodonts left their
footprints on the soft sand. In the Rha?tic series we see how these
inland basins were gradually invaded by the sea, which biouf'll
into the region of Britain the rich fauna of the Jurassic period.

_

Continental Europe.—The Trias is the most compactly
distributed of all the geological formations of Europe. Its
main area extends as a great basin from Basel down to the
plains of Hanover, traversed along its centre by the course
of the Rhine, and stretching from the flanks of the old high
grounds of Saxony and Bohemia on the east across the
Vosges mountains into France. This must have been a
great inland sea, out of which the Harz mountains, and the
high grounds of the Eifel, Hundsruck, and Taunus probably
rose as islands. It may have extended up to the base of
the Alps, for enormous masses of Triassic rocks now form
part of these mountains. Traces of what were probably-
other basins occur eastward in the Carpathian district, along
the southern front of the Alps, in the west and south of
France, and over the eastern half of the Spanish peninsula.
But these areas have been considerably obscured, sometimes
by dislocation and denudation, sometimes by the overlap
of more recent formations.

In the great German Triassic basin the deposits are a?

shown in the subjoined table.

'Upper or Rhaetic.—Grey sandy clays and fine-grained sand-,
stones, conta.m\-agEqvisetum,Asplcnitcs, and cycads(.?a?!ij7«,
Ptcrophyllum), sometimes forming tliin seams of coal

—

Car-
diuvi Kluelicum, Avicula conlorta, Eslhcria minufa, NolhO'
saurxis, Tcrviatosaurus, Belodon, and Microlcstcs antiquus.

Middle (Bunte Keupermergel, Gypskeuper).—Bright red and
mottled marls, with beds of g)-psum and rock-salt. In some
places where sandstones appear they contain numerous plants
(Equisetum columnare, Twnioptcris rittata, Pto-ophyllum,
&c.), and labyrinthodont and fish remains. 300 to 1000 feet.

Lower (Lettenkohle, Kohlenkeuper).—Grey sandstones and
dark marls and clays, with abundant plants, sometime?
forming thin seams of an earthy hardly workable coal
(Lettenkohle). The plants include, besides those above
mentioned, the conifers Araiicaroxylon Thuringicum, Voll:ia
'hctcrophylla, &c Some of the shales are crowded -with
small ostracod Crustacea {Esthcria minuta). Remains of fish

(Ceratodus) and of the Mastodonsdurus Jccgcri have been
obtained. About 230 feet.

Upper Limestone in thick beds with argillaceous partings.—It
abounds in organic remains among which Ccralites nodosus.
Nautilus bidorsatiis, Lima striata, Myophoria vulgaris, Tri-
gonodus Sandbcrgeri, Terebratula vulgaris, and Encrinus
liliiformis are specially characteristic. It is a thoroughly
marine formation, sometimes almost wholly made up of

^ crinoid stems. 200 to 400 feet.

^ - Middle Limestone and Anhydrite, consisting of dolomites
with anhydrite, gypsum, and rock-salt. Nearly devoid of

organic remains, though bones and teeth of saurians have
been found. 200 to 400 feet.

Lower Limestone, consisting of limestones and dolomites, but
on the whole poor in fossils, save in the limestone bands,

some of which are full of Terebratula vulgaris and Encrinus
liliiformis. 160 to 500 feet.

Upper (Roth).—Red and green marls, with g)'psum in the
lower part. 250 to 300 feet.

Middle.—Coarse-grained sandstones, sometimes incoherent.

with wayboards of Estheria shale.

Lower.—Fine reddish argillaceous sandstone, often micaceous
and fissile, with occasional interstratifioations of dolomite
and of the marly oolitic limestone called " Rogenstein."

The Banter division is usually barren of organic remains.
The plants already known include Equisetum arenaccum,
one or two ferns, and a few conifers (Albertia and VoUzia).
The lamellibranch Myophoria costata is found in the npper
division all over Germany. Numerous footprints occur on
the sandstones, and the bones-of labyrinthodonts as well as

of fish have been obtained.

The Trias attains an enoi-mous development in the eastern Alps,
where it bears evidence of having been accumulated under vew
different conditions from those of the Trias in Germany. The
great thickness of its limestones, and their une(]uivocally marine
organisms, show that it must have accumulated in opener water,
which remained clear and comparatively free from inroads of sandy
and muddy sediment. It possesses, moreover, a high interest as
being a massive formation cf marine origin formed between Permian
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aii'l Jurassic times, and contiining a rcmar'kaMe bleniHng of true

I'lilwozoio orgaiiUms with others as clmiaotciistically Jlesozoio. It

is divided into tivo great scries :— (1) Lower Trias, consisting of (n)

Worfoa Shales and Guttenstein Limestone, and (*) \'irgloiia Lime-

stone or alpine Stnsohelkalk ; and (2) Upper Tiias,—a varied series

of strata in three leading groups, having o united thickness some-

tiinpj of thousands of feet.

North America.—Rocks wliich are regarded as equi-

valent to the Europsan Trias cover a large area in North

America; Oa the Atlantic coast they are found on Prince

Edward's Island, New Brunswiclc, and Nova Scotia, in

Connecticut, Now York, Pennsylvania, and North Carolina.

Spreading over an enormous extent of the western territories,

they cross the Rocky Mountains into California and British

Columbia. They consist mainly of red sandstones, passing

sometimes into conglomerates, and often including shales

and impure kmestoues. On the Pacific slope they contain

distinctly marine organisms, which include a mingling of

such Palaeozoic genera as Splrifcr, Oiilioceras, andGoniiilites,

with the characteristically Secondary genus Ammonites. In

tlie centre and east of the continent they are marked by
the occurrence of terrestrial plants, and in Connecticut by
abundant footprints of Lind animals. The fossil plants

present a general faoies like that of the European Triassic

flora, among them cycads, including some of the European
species of Ptei-ophyllum. Ferns (Pecopieris, Neuroptsris,

Ctathropteris), calamites, and conifers are the predominant

forms. The fauna is remarkable chiefly for the number
and variety of its vertebrates. The labyrinthodonts are

represented by footprints, . from which upwards of fifty

species have been described. Saurian footprints have like-

wise been recognized,' but in a few cases their bones also

have been found. These saurians had some bird-like

characteristics, among others that of three-toed hind feet,

which produced impressions exactly like those of birds.

It is by no means certain, therefore, that what have been

described as ornithichnites were not really made by
dinosaurs. A small insectivorous marsupial {Dromatherixim),

found in the Trias of North Carolina, is the oldest American
mammal yet known.

JURASSia

The next great period of geological time is termed the

Jurassic, from the Jura Mountains, where the deposits of

that age are well developed. It was in England, however,
that they were first studied by William Smith, in whose
hands they were made to lay the foundations of strati-

graphical geology. Tlie names adopted by him for the

subdivisions he traced across the country have passed into

universal use, and though some of them are uncouth English
provincial names, they are as familiar to the geologists of

France, Switzerland, and Germany as to those of England.
The Jurassic formations stretch across England in a vary-

ing band from the mouth of the Tees to the coast of Dorset-
shire. They consist of harder sandstones and limestones
interstratified with softer clays and shales. Hence they
give rise to a characteristic type of scenery,—the more dur-
able beds standing out as long ridges, sometimes even with
low cliffs, while the clays underlie the level spaces between.
Arranged in descending order, the following subdivisions of
the English Jurassic system are recognized :

Maxlmnm
tblckncfl.sGs.

/ ¥T ... f«='-
Upper fresh-water beds...

)
Middle marine,beds

[ 360
Lower fresh-water beds .. )
Portland Stone 70
Portland Sands

'"."
150

Kimeridge Clay !.."!]!!! 600

Coral Kag and Calcareous Grit.: 250

S'g rf Purbeck.

§"5 o Portland.

o-s ^ r Coralline

dJS ! Oolite.
.2 '^-B 1 Oxfoi-d
g'^O t clay.

Oxford Clay and Kellaways Itoci 600

Great
Oolite.

J
Fnller's

^ Earth.

Inferior

Oolite.

130

Cornbrash, Bradford Clay it

and Forest Marble (in Dorsetshire 450 ft.) 3«

Great or Bath Oolite with Stoncsfiold
j

slate (part of Northampton Sand).... I

Fuller's Earth group 150

Cheltenham beds 270
Midford Sands (and perhaps part of

J

Northampton Sands), "Dogger" of > J 60

Yorkshire )

Upper Lias 400
Marlstone 200
Lower Lias 900

Although these names appear in tabular order as expres-

sive of what is the predominant or normal succession of the

beds, considerable differences occur when the rocks are

traced across the country. Thus the Forest Marble attains

a thickness of 450 feet in Dorsetshire, but dwindles down
to only 15 feet at Blenheim Park. The Inferior Oolite con-

sists of marine limestones and shales in Gloucestershire, but

chiefly of massive estuarine sandstones and shales in York-

shire. These differences help to bring before us some of the

geographical features of the British area during the Jurassic

period.

The Lias consists of three formations, well marked by
physical and palaeontological characters. In the lower

member numerous thin blue and brown limestones with

partings of dark shale are surmounted by similar shales with

occasional nodular limestone bands, the whole being divided

into seven zones, each characterized by the presence of one

or more distinctive ppecies of ammonite. From this point

of the geological series up to the close of the Mesozoio

formations, the ammonites play a chief part among the

mollusks. The Middle Lias, consisting of argillaceous lime-

stones (marlstones) with micaceous sands and clays, is

divided into five ammonite zones. lii its Yorkshire develop-

ment this subdivision is remarkable for Containing a bed of

earthy carbonate of iron 1 5 to 20 feet thick, which has been
extensively worked in the Cleveland district. The upper
division is composed chiefly of clays and shales with nodules

of limestones, among which three ammonite zones have been
noted in Yorkshire.

The organic remains of the Lias comprise leaves and other remains
of cycads (Palccozamia), conifers {Pinitcs, Cupressus, Pence), ferns
(Otoptcris, Aleihoplcris, &c.), and reeds {Equisetiles). These I'ossils

serve to indicate the general character of the flora, v.hich seems now to
have been mainly cycadaeeous and coniferous, and to have presented
a great contrast to the iycopodiaccous vegetation of Paleozoic times.
The occurrence of land-plants dispersedly throughout the English
Lias shows also that the strata, though chiefly marine were deposited
within such short distance from shore, as to receive from time to
time leaves, seeds, fruits, twigs, and stems from the land. Further
cridenco in the same direction is supplied by the numerous insect
remains, which have been.obtained principally from the Lower Lias.
These were, no doubt, blown off the land and fell into shallow water,
where they were preserved in the silt on the bottom. . The Keuroji-
tera ,ire numerous, and include several species of LihcUula. The
coleopterous forms comprise a number of beetles. There were like-
wise representatives of the orthopterous, hemipterous, and dipterous
orders. These relics of insect-life are so abundant in some of the
calcareous bands that the latter are known as insect-beds. With
them are associated remains of terrestrial plants, cyprids, and
moUnsks, sometimes marina, sometimes apparently brackisb-watcr.'
The marine life of the period has been abundantly preserved, so far
at least as regards the comparatively shallow and juxta-littoral
waters in which the Liassic strata were accumulated. Corals, though
on the whole scarce, abound on some horizons (7sas(7-(m, Monllivaltia,
Scplastrcca, &c.). The crinoids were represented by thick growths
of Extracrimis and Pcntacrmus. There were several kinds of star-

fislics, and also of sea-urchins {Cidaris, Diadcma, Acroaalenia)—
all generically distinct from those of the Palaeozoic periods. The
contrast between the Liassic cnistacea and those of the older
systerns, as Phillips has pointed out, is very decided, the ancient
trilobites having entiroly disappeared, and having been succeeded by
tribes of long-tailed len-footed lobsters and prawns. There is a
similar striking differonce between the mollusks of the Lias and those
of the Pulaiozoic rocks, bearing witness to tho gieat biological



jur.Assic] GEOLOGY ^55

changes whicli had taken place in the lonf; interval. The biachioiiods

.-iro chiefly species o( IHn/nelionclla and Tcrcbratula—genera which,

though occurring in Palreozoic rocks P'^y there a comparatively

subordinate part. They include the last Spirifiri and Lcptcenai.

Of the lameliibranchs, a few of the most characteristic genera are

Gn;pheea, Lima,.Pedcn, Monotis, Cardinia, Hijipopodiam, Myacitcs,

and Pholadomya. Gasteropods, though usually rare in such muddy
strata as the greater part of the Lias, occasionally cccur, but most
frequently in the calcareous zones. Altogether 89 species are

at present known, the chief genera being Plciirotomaria, Turbo,

Eimjclus, Ccriihium, and Chemnitzia. The cephalopods, however,

are the inost abundant and characteristic shells of the Lias ; the

family of the ammonites numbers in Yorkshire at least 113 species.

As already stated, some species are so distinctive of special horizons

that the whole of the Lias has been subdivided into zones, each

<lenoted by the name of its characteristic ammonite. In ascending

order, these zones are named as follows :—In the Lower Lias,—1st,

Ammonites planorbis ; 2d, A. angnlaius \ 3d, A. Bucklandi ; 4th,

A. tuberculatus ; 5th, A. obtusus; 6th, A. oxyiwlus; 7th, A. varicos-

tatiis. In the Middle Lias,—1st, A . jamcsoni mii. armaliu': ; iA,A.
mpricmims; 3d, A. margaritatus ; 4th, A. spinatus; 5th, A. annu-
latm. In the Upper Lias,—1st, A. scrpcntmus ; 2d, A. communis;
3d, A. jurcnsis. The genus Nautilus is also present. The di-

branchiate cephalopods are represented by upwards of 40 species of

the genus Belcmnitcs. Numerous species of fishes have been obtained

from the Lias. Some of these are placoids, known only by their teeth

{Acrodus, Ccratodus), others only by their spines {A'emaca7ithus),

and some by both teeth and spines (Hybodus). The ganoids are

frequently found entire, the genera Dapcdius, Pholidophorus,

^chmodus, Lepidotus, PacTiycormus, and Lcptolcjds being among
the most frequent. But undoubtedly the most important palae-

•ontological feature of the Lias is the number and extraordinary

interest of its reptilian remains. .These include the extinct order of

enaliosaurs or sea-lizards, uniting characters which are not found
together in any living forms. Among these are the genus JchtJiyo-

saurus, a creature with a 6sh-Uke body, two pairs of strong swim-
ming paddles, and probably a vertical tail-fin. The head, jofned to

the body witliout any distinct neck, was furnished with two large

eyes, having a ring of bony plates round the eyeball, and with teeth

that had no distinct sockets. Some of the skeletons of this creature

exceed 24 feet in length. Contemporaneous with it was the

Plesiosaurus, distinguished by its long neck, the larger size of its

paddles, the Smaller size of its head, and the insertion of its teeth

iu special sockets, as in the higher sanrians. These creatures seem
to have haunted the shallow seas of the Liassic time. There were
also huge winged bat-liko reptiles {Dimorphodon), with large heads,

having teeth in distinct sockets, eyes like the Ichthyosaurus,

and one finger of each fore foot prolonged to a great length, for the

purpose of supporting a membrane for flight. The bones, like those

of birds, were hollow and air-fiUed. Gigantic deinosaurs were like-

wise among the inhabitants of Britain during Liassic time. These

were true reptiles, yet with peculiarities of structure, particularly

in the hinder part of the skeleton, linking them with birds like the

ostrich. To this order belongs the Mcgalosaunis from the Lias of

Lyme Regis. Lastly, the true crocodiles had representatives in the

Liassic waters and shores, in the genera Telcosaurus and Stenco-

sattrus.

The Lower or Bath Oolites lie conformably upon
the top of the Lias, with which they are connected by a

general similarity of organic remains. Out of the 312
known species in the Upper Lias, about 39 or 40 pass up
into the overlying formation. The lowest, of the three

subdivisions of the English Oolites consists in the south-

west and centre of England of shelly marine limestones,

with clays and sandstones ; but, as these strata are traced

northwards into Northampton, Rutland, and Lincolnshire,

they pass into a series of strata indicative of deposit in

tlie estuary of some river descending from the north, for,

instead of the abundant cephalopods of the truly marine and
typical series, we meet with fresh-water genera such as

~ Cyrena and Vnio, vith marine forms such as Ostrea and
Modiola; thin seams of lignite, and remains of terrestrial

plants. These indications of the proximity of land become
still more marked in Yorkshire, where the strata (800 feet

thick) consist chiefly bf sandstones, shales with seams of

ironstone and coal, and occasional horizons containing

marine shells. It is deserving of notice that the Cornbrash,

which forms the top of the Lower Oolite in the typical

Gloucestershire district, occurs likewise in the same position

in Yorkshire. Though rarely more than 8 feet thick, it

xau3 acrns? tl'.e eounlrv from Devonshire to Yorkshire.

Thus a distinctly defined series of beds of an estuarine

character, exactly reiirescutative of the marine formations
of the south-west, shows us that at the close of the Lower
Oolitic period the estuary of the northern tract was sub-

merged, and a continuous sea-fioor stretched across the
whole of the south-east of England.
Thanks to the deposits of the Yorkshiie estuarine series our

knowledge of the Oolitic is much more am]>le than of the Liassic
flora. 'With the exception of a few littoral fucoids all the plants
are of terrestrial forms. They comprise about 60 species of ferns,
among which the genera Pccoptcris, Sphcnopta-is, Phleboptcris, and
Taniopileris are characteristic. Next in abundance come the
cycadsj of which more than 20 species are known, belonging to tli«

genera Otozaiiiitcs, Zamitcs, Pterophylluvi, and Cycadiles. Con-
iferous remains are not infrequeut in the form of stems or frag-

ments of wood, as well as in occasional twigs with attached
leaves ; the genera Araucaritcs, Brachyphyllum, Thuytcs, Pence,
JFalchia, Cnjptomcritcs, and Taxitcs have been recognized. The
Inferior Oolite presents a tolerably copious suite of invertebrate
remains, which resemble generically those of the Lias. The
predominance of RhyiichoneUd and Tcrcbratula, over the rest of

the brachiopods becomes still more marked. Gryplura, Lima,
Pcctcn, Cardium, Myqcitcs, ICytilus, Pholadomya, Trigonia are

frequent shells, while ammonites and belemnites also occur, though
much more sparingly than in the Lias below, and in some of the

later subdivisions ofthe Oolitic series. The Fuller's Earth, though
well-marked in the Bath district, where it is about 200 feet thick,

dies out in Oxfordshire, and contains only a few distinctive fossihr,

most of its forms being also found in the Inferior Oolite.

The Great or Bath Oolite consists, in Gloucestershire and
Oxfordshire, of three groups of strata. At tlie base comes

a series of thin-bedded limestones with sands, known as the

Stonesfield Slate ; in the centre lies a mass of shelly and
yellow or cream-coloured often Oolitic limestones, with

partings of marl or clay—rthe Great Oolite; while at the

top lies a set of clays and shelly limestones, including the

Bradford Clay, Forest Marble, and Cornbrash. The Stones-

field Slate, the lowest of these three zones, is a local but ex-

ceedingly important subdivision, which has .furnished a

large number of reptilian and some mammalian remains. It

must have been deposited iu shallow water close to thickly

wooded shores.

About a dozen species of ferns have been found in the Stonesfield

Slate, the genera Pcco/);cr!'.s, Sphenopteris, and Toniiopferw being still

the prevalent forms. The cycads are chiefly species of Palccozamia,

the conifers of Thuytcs. 'With these drilted fragments of a terres-

trial vegetation there occur remains of beetles, dragon-flies, and
other' insects which had been blown or washed off the land. The
waters were tenanted by a few brachiopods {Fihynchonella and
Tcrcbratula), by lameliibranchs {Gervillia, Lima, Ostrea, Pcctcn,

Aslarte, Modiola, Trigonia, &c.), by gasteropods {Natica, Ncrita,

Patella, Trochtts, &c.), by a few ammonites and belemnites, and by
placoid and ganoid fishes, of which about 50 species are known.

The reptiles comprise representatives of turtles, with peccliar species

of Ichthyosaurus and Plesiosaurus. The genus Telcosaurus, which

occurs in the Yorkshire Lias, is among the organisms of the Stones-

field Slate. ' It was a true carnivorous crocodile, measuring about

18 feet in length, and is judged by Phillips to have been in the

habit of venturing more freely to sea than the gavial of tne Ganges

and the crocodile of the Nile. The huge deinosaur Megalosaurus

frequented the shores of the Stonesfield lagoons, walking probably

on its massive hind legs, and feeding on the mollusks, fishes, and

perhaps the small mammals of the district. It is estimated to have

had a length of 25 feet, and to have weighed 2 or 3 tons. The

flying reptiles were likewise represented by the Bhamphorynchus,—

a harpy-like creature which was able to fly, to shuflle on' land, or

perch on rocks, perhaps even to dive in search of its prey. But the

most important organic remains of the Stonesfield Slate are_ un-

doubtedly its mammalia, of which three genera Amphitherium,

PlMscoloihcrium, and Stercognathus have been determined. Only

portions of low«r jaws have yet been found, pointing doubtless to the

fact that, as the animals were drifted from land, the lower jaws, un-

protected by outer skin, were separated in decomposition from the

rest of the body. These interesting relics were the first traces of

mammalian life found in strata of such high antiquity. They are

regarded as having belonged to small marsupial animals, to which

living analogues exist in Australia. In the Great Oolite the re.

mains of a gigantic saurian Cetcosaurus have been found. Accord-

ing to Phillips it was probably, when standing, not less than 10

feet in height and 50 feet in length, a marsh-loving or nver-side

animal, living on the ferns, cycads, and conifers among which it

dwelt.
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In tbe Middle or Oxford Oolites, the Oxford Clay, so

called from the name of the county through which it passes

in its course from the coast of Dorsetshire to that of York-

shire, consists mainly of layers of stiflfblue and brown clay.

In its lower portion lies a marked zone of calcareous abund-

antly fossiliferous sandstone, known, from a place in Wilt-

shire, as the Kelaways Kock, which, after dying out in the

midland counties, reappears on the Yorkshire coast. This

zone contains about 150 species of fossils, of which nearly

a half are found in lower parts of the Jurassic series, and
about the same number pass upward into higher zones.

Among its characteristic forms is Ammonites Callovicnsis. The
Oxford clay, from the nature of its material and the conditions of

its deposit, is deficient in some forms of life which were no doubt
abundant in neighbouring areas of clearer water. Thus there are

hardly any corals, few echinoderms, polyzoa, or brachiopods. Some
lamelUbranchs are abundant, particularly Gryphaxi and Ostrea
(both forming sometimes wide oyster-beds), Lima, Avicula, Pccten,

AstarU, Trigonia—the whole having a great similarity to the
assemblages in the Lower Oolite formations. The gasteropods are

not so numerous as in the calcareous beds below, but belong mostly
to the same genera. The ammonites are numerous,

—

A. Dmicani,
A. Jason, A. Lamherti, and A. oculaius being characteristic. Of
the belemnites, which also are frequent, B. JiosicUm is found all the
way from Dorsetshire to Yorkshire. Spines and teeth of placoid
fishes and entire specimens of Lepidoius are occasionally to be met
with. The reptiles, besides Ichthyosaurus, Megalosaurus, PlcsiO'

taurus (4 species), Stnuosaurus, and Shamphorhynchus, comprise
also Pleiosaurus—a marine saurian with large head, short neck,
paddles similar to those of Plesiosaurus, approaching the type of
the ichthyosaurians, but even surpassing them in size.

The Coralline Oolite can likewise be traced, with local

modifications and partial interruptions, across England from
Yorkshire to Dorsetshire. It is named from its beds full of

masses of coral. It consists of three zones,—a lower calcare-

ous grit, a central rubbly limestone with corals (the true
" coral rag " of WUliam Smith), and an upper calcareous

grit, which, though feebly represented further south, attains

importance in Yorkshire. It is frequently entirely made
up of comminuted shells, urchins, corals, and other marine
organisms. The corals include the genera Isastrcea, Tham-
nastrcea, and Thecosmilia. The urchins belong to Cidaris,

Hemicidaris, Pigurus, Pigaster, and other genera. Ihere
are likewise Ammonites, Belemnites, and Nautili.

The Upper or Portland Oolites bring before us the
closing epochs of the long Jurassic period in England, with
the records of some of the physical revolutions which led to

this change. At their base lies the Kimeridge Clay, so named
from the locality on the coast of Dorsetshire where it is so
well exhibited, and whence it is traceable continuously, save
where covered by the Chalk, into Yorkshire. Like the
Oxford Clay below, it is distinguished by its thickness,

persistence, and peculiar organic remains.

MoUusca appear in greatly diminished variety ; Gryphosa virgula,
Oslrxa deltoidea, Astarie BaHwellcnsis, and Cardium sirialulum are
characteristic species. The reptiles are the most important of the
palieontological contents of this zone. They include remains of
turtles, 5 species of Ichthyosaurus, 5 of Pleiosaurus, 8- of Plesio-
murus, Ceteosaurus, Megalosaurus, and the crocodiliaus Steneo-
Kiurus, Telcosauriis, and Ooniopholis.

The Portland beds are so named from the isle of Portland,
where they directly succeed the Kimeridge Clay. A feeble
representative of them is believed to overlie that clay on
the Yorkshire coast, but it is in the southern counties that
they attain their chief development. They consist, at Port-
land, of a lower sandy set of beds about 150 feet thick, and
ofan upper calcareous zone (containing the well-known lime-
^tone so largely used for building purposes under the name
»f Portland stone) about 70 feet thick.

Tho fossils, which verj' commorly occur as mere empty casts, in-
•Iiide as characteristic species Isastra:a oblonga, Cardium dissimilc,
Trigonia gihbosa, and Tcrchra Porllandica. There occur also remains
of some of the great Oolitic saurians.

The Purbeck beds, sb named from the Isle of Purbeck,
where they are best developed, are u.sually connected vith

the foregoing formations as the highest zone of the Jurasiiic

series of England. But they are certainly separated from

the rest of that series by many peculiarities, which show

that they were accumulated at a time when the physical

geography and the animal and vegetable lif* of the region

were undergoing a remarkable change.

They have been arranged in three groaps. The lowest consists ot

fresh-water limestones and clays, with layers of ancient soil contain-

ing stumps of the trees which grew in them. The middle group

comprises about 130 feet of strata with marine fossils, while the

highest division shows a return of fresh-water conditions. Among
the indications of the presence of the sea is an oyster bed (Ostrea dis-

torta) 12 feet thick, with Pecten, Modiola, Avicula, Thracia, kc.

The fresh-water bands contain stiJl living genera of lacustrine and
fluviatile shells

—

Paludina, Ziimuea, Planorbis, Physa, Vahata,
Unio, and Cyclas. Numerous fishes, both placoid and ganoid,

haunted these Purbeck waters. Many insects, blown off from the

adjacent land, sank and were emtombed and preserved in the cal-

careous mud. These include coleopterous, orthopterous, hemipter-

ous, neuropterous, and dipterous forms. Remains of several reptiles,

chiefly chelonian, but including the Jurassic crocodile Gemiopholis,

have also been discovered. But the most remarkable organic re-

mains of the Purbeck beds are those of 10 genera and 25 species

of marsupial mammals, from the size of a mole to that of a pole-

cat. They are believed to have been mostly iasectivorous. One
of them (

Tricmiodon major) is regarded by Owen as carnivorous, and
probably about the size of the existing Dasyurus maugei of

Australia. These mammalian remains occur, almost wholly as lower
jaws, in a stratum about 5 inches thick lying near the base of the
Middle Purbeck group.

Continental Europe.—Jurassic rocks cover a vast area

in central Europe. They rise from under the Cretaceous

formations in the north-east of France, whence they range

southwards down the valleys of the Saone and Rhone to

the Mediterranean. They appear as a broken border round
the old crystalline nucleus of Auvergne. Eastwards they

range through the Jura Mountains up to the high grounds
of Bohemia. They appear in the outer chains of the Alps
on both sides, and on tlie south they rise along the centre

of the Apennines, and here and there over the Spanish
peninsula. Covered by more recent formations they under-
lie the great plain of northern Germany, whence they range
eastwards and occupy large tracts in central and eastern

Russia. According to Neumayr, three distinct geographical
regions of deposit can be made out among the Jurassic rocks

of Europe. (1.) The Mediterranean province, embracing
the Pyrenees, Alps, and Carpathians, with all the tracts

lying to the south. One of the biological characters of this

area was the great abundanee of ammonites belonging to

.the groups of Heterophylli (Phylloceras) and Fimbriati
{Lytoceras). (2.) TliecentralEuropean province, comprising
the tracts lying to the north of the Alpine ridge, and marked
by the comparative rarity of the ammonites just mentioned,
which are replaced by others of the groups Inflati (Aspido-
ceras) and Oppellia, and by abundant reefs and masses of

coral. (3.) The boreal or Russian province, comprising the
middle and north of Russia, Spitzbergen, and Greenland.
The life in this area was much less varied than in the others,
showing that in Jurassic times there was a perceptible dim-
inution of temperature towards the north. The ammonites
of the more southern tracts here disappear, together witl^
the corals.

In France the following arrangement has been made of
the Jurassic rocks, the subdivisions nearly corresponding to
those first proposed in England :

—

(Purbeck beds not recognized.)
Tenain Portlandien (Calcaire tachete de Boulogne).

,, Kimeridgien (Argile de Honfleur).
„ Corallien (Calcaire Corallien).

„ Oxfordien (Oolithe de Trouville).

,, Callovien (Argiles de Dives = Kelaways Rock).
„ Bathonien(OolithedeCaen = Cornbrash,TerreifoiTlon).
» Bajocien ou Oolithe Inferieure (Oolithe de Bayeux).
., Toarcien (Mames Liasiques superieure = Upper Lias).
I, Liasien (Mames et calcaires i Belemnites = Midille Lias).
>> Siuemurien (Calmire ii Gryphtes = Lower r,ins>
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In north-western Germany the subjoined classification

lias been adopted.

r3 f
Purbeclc group (Serpulit, Munder Merge;!, and Eimlieck-

o 3 .-^
I

hauser Plattenkalk).

5;
'^

_6 j KimeriJge group (Upper, with Amntonitcs gigas and Exo-
&;.-s2

I
gyt-a virgula ; Lower or Nerinceu-Scliichteii).

Cd'^S. 0.\ford group (Upper, with Cidaris florigemma: Lower,
^

t with Gryi>h<ta dilalata).

{Clays with Aminonites ornatus.

Shales with Amm. macrocq>halits.

Cornbrash with Avicula echinaia, Amm. posterns.

Shales with Ostrea Knorri, Ajnm. /errugincus.

Zone of Amm. Parkinsoni.

( Coronatcn-Schichten, clays with Bclemnilcs gigan-

lie j tciis, Amm. Uumphresianiis, Amnu Eraikcn-

( ridgi.

( Shales with Inoccravilis poli/plocus, Amm. Mur-
, Lower \ chisona.

( Clays and limestones with Amm. opalinus.

rGrey marls with Ammonites jiirensis.

,rT
J
Bituminous shales (Posidonien-schiefer) wlih

PI"!'" "j Amm. lijtheiisis, A. communis, A. bi/roiis,

L Posidonia Bronni.
I Clays with Amm. amallhea.

,y , ,, ! Marls and limestones with Amm. capricomus.
^ ' ' *

I
Dark clays and feri-uginous marls with Amm.

L brevispina.

(Cl.ays with Amm. planicosta.

Blue grey clays with Amm. BucJclandi (Arieten-

r
, J

schichten).
V.L,o\ier

I p^,.]^ cla}-3 with Amm. angulatns.

Dark clays and sandy layers wkh Amm. planorbis

(, {psilonotits).

NoETH America.—So far as yet known rocks of Jurassic

fc^s play but a very subordinate part in North Amercian

geology. Perhaps some of the red stratax)f the Trias belong

to this division, for it is difficult, owing to paucity of fossQ

evidence, to draw a satisfactory line between the two

systems. Strata containing fossils believed to_ represent

those of the European Jurassic series have been met with

in recent years during the explorations in the western

domains of the United States. They occur among some of

the eastern ranges of the Kocky Mountains, as well as on

the western side of the watershed. They have been recog-

nized also far to the north beyond the great region of Azoic

and PaliBozoic rocks in the arctic portion of the continent.

They consist of limestones and marls, which appear seldom

to exceed a few hundred feet in thickness. The fossils

include species of Penlacrmus, Iloiwlis, Trigonia, Lima,

Ammoniies, and Belemnites.

Cretaceous.

The next great series of geological formations is termed

the Cretaceous system, from the fact that in England and

western Europe one of its most important members is a

thick band of white chalk {creta).

Britain.—The Purbeck beds bring before us evidence

of a great change in the geography of England towards the

close of the Jurassic period. They show how the floor of

the sea in which the thick and varied formations of that

period were deposited came to be gradually elevated, and

how into pools of fresh and brackish water the leaves,

insects, and small marsupials of the adjacent land were

washed down.

These evidences of terrestrial conditions are followed in

the same region by a vast delta-formation, that of the Weald,

which accumulated over the south' of England, while the

older parts of the Cretaceous system were being deposited

in the north. Hence there are two types of that system,

one where the strata are fluviatile or estuarine, termed the

Wealden type, the other where they are marine, known as

the Neocomian type. Arranged in descending order the

following are the subdivisions of the English Cretaceous

rocks:

—

( Upper Chalk with flints ...")

Chalk -! Jtrn'"S'"'l'',r '"'Ti'^im' \ 600to 1200ft.
I
Chalk Marl (Grey Chalk) (

l^Chloritic Marl J

Ujjper

Green-
sand

Gault

.

Greenish-grey Bandstoues and-sands 40 „ 150 „

Stiff blue clay with calcareous and
pyritous nodules ..100,, 150,,

Fluviatile Type. Marine Type.

IFolkstone
beds . 1 ^ . (-70 to 100 ft

Sandgate beds .. I | g -a
J
75 „ 100 „

Hythe beds f o S i i 80 „ 300 „
Atherfield clay . J

-l « " [20 „ 60 „
Upper part of Speeton Clay 150 ,,

S ( Punfield beds, Tealby beds,

? } onU middle part of Speeton

g I
Clay 150,,

I!
Lower part of Speeton CJay 200

,

Weald Clay,1000
ft.

Hastings beds
consistingof

—

TunbridgeWells
Sand(140-380
ft);

Wadhurst Clay
(120-180 ft)

;

Ashdown Sand
(400 or 500 ft).

Lower Cretaceous or Neocomian.—The fluviatile develop-

ment of this series in the south of England consists of a

great depth of sands ;ind clays known generally as the

Wealden series, from the Weald of Sussex and Kent, where

they are best displayed.

They precisely resemble the deposits of a delta, and this is borne

out by their organic remains, which consist partly of terrestrial

plants {Equisdum, Sphcnoptcris, Alcthopteris, Thuyles, cyeads, and

conifers), and fresh-water shells ( Unio, 10 species ; Cyrcna, 5 species

;

with Cyclas, Paludina, Melania, kc), with a few estuarine or

marine forms as Ostrea and Mytilus, and ganoid fishes (Lcpidotus)

like the gar of American rivers. Among the spoils of the land

floated down by this river were the carcases of huge deinosaurian

reptiles [Iguanodon, Hylccosaurits, Mcgalosaurus),o(tha longnecked

plesiosaurs, and of winged pterodactyles. The deltoid formation in

which these remains occur e.ttends in an east and west direction fer

at least 200 mUes, and from north to south for at least 100. Hence

the delta must have been not less than 20,000 square miles in area.

It has been compared with that of the Quorra ; in reality, however,

its extent must have becu greater than its present visible area, for it

has sufl'ered from denudation, and is to a large e.\tent concealed under

more recent foimalions. The river probably descended from the

noTth-west, draining a vast area, of which the existing motmtaitt

groups of Britain are perhaps merely fragments.

The marine type of the Lower Cretaceous rocks is now

commonly termed Neocomian, from Neufchatel(iVfocow«m)»

where it is weU developed. In the south of England only

the upper division appears, overlying conformably the

Wealden series, and showing the gradual depression of the

old delta and the advance of the sea. In Yorkshire, how-

ever, a thick deposit known as the Speeton Clay has been

ascertained by Mr Judd to pass down into the Jurassic

system, and to contain a representation of the upper parts of

, the Neocomian of the Continent.

The lower division of the Speeton Clay contains, among other

fossils, Ammonites Norieus. The central zone is marked by Peeten

cincliis, Aneyloecras Duvallii, and Meyeria omata. The upper di-

vision is characterized by Pcrna iluUcti, Ammonites Deshayesii,

Pcctenorbicularis. It is the fossils of this upper division which occur

in the Lower Greensand of Kent. They amount to about 300 species,

of which only 18 or 20 percent, pass np into the Upper Cretaceou-s.

This marked palaeontological break, taken in connexion with traces

of unconformability between the Lower Greensand and the Gault,

shows that a definite geological boundary-line can be drawn between

the lower and upper parts of the Cretaceous system.

Upper Cretaceous.—At the base of this series lies the

Gault—a dark blue stiff clay or marl, sometimes sandy and

calcareous. It overlaps the older parts of the Cretaceous

series, and in Wiltshire lies on Kimeridge Clay. Among
the characteristics fossils of this division are Cyclocyaihus

Fittoni, Caryophilia Bowerhankii, Nuc^da pecti^iata, Ino-

ceramus sulcatus, Natica Gauliina, Rostellaria carinata,

Ammonites denlatus, and Hamites aitenuatus. In all, about

200 species of fossils occur, of which about 46 per cent.

pass into up into the Upper Greensand.
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ITie Gault is overlaid by n group of sands and sandstones

often of a greenish tint from the presence of glaucouite

grains,- .Hence the name Upper Greeusaud which is

applied to them. These strata can be traced westwards

into Devonshire, and eastwards to the headlands of Kent,

-it they die out towards the north. Their mineralogical

characters and variable thickness seem to point to them as

deposits of the shore of the sea in which the chalk was

jabsequently laid down upon them.-

Among their characteristic fossils are the sponges Siphmiapyrir

rorniis and S. costala ; urcliins of tlie genera Cidaris, Echinus and

Salenia; numerous Terebraluloe and Jtkynclonellce; many laniel-

libranchs, panicularly of the genera Exogijra, Ostrca, Orifphaxi,

Lima, Pectcn, and Trigonia ; and gasteropods of the genera Is'atica,

Turritdla, and others. Tlie cephalopods abound id comprise

nany forms of Amvunntcs (40 species), Bamx^cs, Scaphilcs,

Baculites, KanlHus, and Behmnilcs.

Clialk.—This conspicuousmemberoftheCretaceous system

|iu at its base a white or pale yellow marl.with green grains

of glauconite, phosphatic nodules, and iron pyrites (Cbloritic

Marl), which is succeeded sometimes by a kind of argil-

nceous chalk (Chalk Marl) forming the base of the true

Gbalk. It tan be traced from Flamborough Head in York-

shire across the south-eastern counties to the coast of Dorset.

Throughout this long. course its western edge usually rises

somewhat abruptly from the plains as a long winding

escarpment, which from a distance often reminds one of an

old coastline. The upper half of the Chalk is generally

distinguished by the presence of many nodular layers of

flint. With the exception of these enclosures, however, the

whole formation is a remarkably pure white pulverulent

dull limestone, meagre to the touch, and soiling the fingers.

It is composed mainly of crumbled foraminifera, with the

mingled debris of urchins, corals, and mollusks. It must

have been accumulated in a sea of eome depth and tolerably

free from sediment, like some of the foraminiferal ooze of

the existing sea-bed. There is, however, no evidence thai

the depth of the water at all approached that of the abysses

in which the present Atlantic globigerina-ooze is being laid

down. Indeed, the character of the foraminifera, and the

variety and association of the other organic remains, are not

like those which have been found to obtain now on the

deep floor of the Atlantic.

Somewhere about 800 sjiecies of fossils are known from the Eng-

lish Chalk. Occasional lare fragments of terrestrial wood occur,

perforated by the teredo, and felling of a transport of some dis-

tance from land. Sponges are numerous. Tliey have usually

been silieified and preserved in the fliut nodules. Among
the more characteristic genera are Choanitcs, Cliona, Vcntn-

eulites, SrachioliUs, Spongia, and Sijihonia. Cai-eful preparation

of a fragment of chalk usually brings to light remains, sometimes

well preserved, of foraminifera(7;ota?i>ia ornata, CrisicUaria rolulata,

OlobigeruM buUoides). Corals are represented by about IB species

{Parasmilia, Cotlosmilia, Caryophtjllia, &c. ). The echini form one

ot the most conspicuous features among the Chalk fossils, from

their individual numbers and their variety of forms. Among the

piore common genera tha following may be named

—

Ananchylcs,

Pchinoconus (Galenks), Cardiaster, Micra^tcr, Cyphosoina, Cidnris,

Pscudodiadcaui, Discoidca, and Salcnia. Among other star-fishes

the genus Ocmiaslcr occurs in numerous species in the nppei division

of the Chalk. The crinolds were represented in the sea of the period

by a Comatula, one or two Pcnlacrinites, Marsupites, and Bourg\icli-

criniis. Polyzoa abound in the Upper Chalk (Homtrosokn, Pus-
(ulopora, Ilolostonia, &c.). The brachiopods appear in the form of

great numbers ot Rhynchonella, Tercbralula, and Tcrcbralulina, with
Crania, Thecidta, and Kingcna. Among the lamellihranchs the

genera Oslrea, Pcclen, Jnoccramus, and Lima ari^ particularly fre-

quent. Gasteropods are comapratively few, Plcurolomaria prrspcc-

tiva being one of the few forms found both in the lower and upper
division of the Chalk. Cephalopods however, abound ; character-
tstie species are BekmniUllaplena, B. mucronata. Nautilus Dcslong-
champsianus, Ammonilcs navicularis, A. varians, A, Ilothomagcnsis,
Turrilites cosUUus, BaculiUs baculoidcs. Scnphitcs ccgualis, and
HamiUt arm/Uui. Upwards of 80 species of fish have been dis-

covered. These include chimajroids (Edaphodon, Ischyodus), sharks
[llyhodus, Plychodiis, Lamna, Otodus), ganoids {Ma/:ropoma, Pyc-
nodus), and telcosteous or bony fishe: (Bcry.c, Enchodus, Sauroce-
v/ialiu). Numerous reptilian remains have been found, more par-

ticularly in a bed about 1 foot thick lyhig at the base of the Chalk

of Cambridge, and laigely worked lor jiliospliate of lime derived

from reptilian coprolites and bones. Among the known forms are

several chelonians, the great deinosaur AcanthopJiolis, several

species of Plcswsaurus, 5 or 6 species ol Ichthyosaurus, JO siwcies

of Ptcrodactylus from the size of a pigeon upwards, one of

them having a spread of wing amounting perhaps to 25 feet, 3

species of Afosasaurus. a crocodilian {Polyptychodon), and some

others. At Cambridge also the bones of one or two species of birds

have been found, probably belonging to A'a^rttore«alliadto theUvinif

gulls.

Continental Epeope.—The Cretaceous system in

many detached areas covers a large extent of the Continent.

From the south of England it spreads southward across the

north of France up to the base of the ancient central plateau

of that country. Eastwards it ranges beneath the Tertiary

and post-Tertiary deposits of the great jilain, appearing on

tlie north side at the southern end of Scandinavia and in

Denmark, on the south side in Belgium and Hanover, round

the flanks of the Harz, in Bohemia and Poland, eastwards

into Bussia, where it covers many thousand square

miles up to the southern end of the Ural chain. To the

south of the central axis in France, it underlies the great

basin of the Garonne, flanks the chain of the Pyrenees on

both sides, spreads but largely over the eastern side of the

Spanish table-land, and reappears oh the west side of the

crystalline axis of that region along the coast of Portugal.

It is seen at intervals along the north and south fronts of

the Alps, extending down the valley of the Khone to the

^Mediterranean, ranging along the chain of the Apennines

into Sicily and the north of Africa, and widening out from

the eastern shores of the Adriatic through Greece, and along

the northern base of the Balkans to the Black Sea, round

the southern shores of which it ranges in its progress into

Asia, where it again covers an enormous area.

A series of rocV? covering so vast an extent of surface must needs

present aiany differences of type, alike in their lithological charac-

ters and in their organic contents. They bring before us the records

of a time when one continuous sea stretched over all the centre

with mcst of the south of Europe, covered the north of Africa, and
swept eastwards to the far east of Asia. There were doubtless

many islands and ridges in this wide expanse of water, whereby its

areas of deposit and biological pvovinres must have been more or

less sharply defined. Some of these barriers can still be traced, as

will be immediately pointed out.

The accompanying t.able contains the subdivisions of the
Cretaceous system which have been adopted in a few of the more
important areas of Continental Europe.

It will be seen from this table that while there is sufficient

palreontological similarity to allow a general parallelism to be
drawn among the Cretaceous rocks of western Europe, there are
yet strongly marked differences pointing to very distinct conditions
of life, and probably, in ma'ny cases, to disconnected areas of

deposit. Nowliere can these contrasts be more strikingly seen
than in cros.sing from the Cretaceous basin of the Loire to that of

the Garonne. In the north of France the Upper Cretaceous beds
arc precisely like those of England, the soft white Chalk forming
a conspicuous feature in both countries ; but, on the south side of
the gieat a.xis of crystalline rocks, the soft chalk is replaced by
hard limestones. There is a prevalence of calcareous matter, often
sparry, throughout the whole series of formations, with compara-
tively few sandy or clayey beds. This mass of limestone attains
its greatest development in the southern part of the dep.irlment of
the Dordogne, where it is said to be about 800 feet thick. But the
lithological differences are not greater than those of the fossils, in
the north of France, Belgium, and England, the singular molluscan
family of the Ilippuritidce or Rudislcs appears only occasionallv
and sporadically in the Cretaceous rocks, as if a stray individual
had from time to time found its way into the regjoii, but without
being able to establish a colony there. In the south of France,
lio\yever, the hippurites occur in prodigious quantity. They often
mainly compose the limestones, heuce called hippurite limestones
(liudisten-Kalke). They attained a great size, and seem to have
grown on immense banks like our modern oyster. They appear
in successive species on the different stages of the Cretaceous
system, and can be used for marking palteontological horizons, as
the cephalopods are elsewhere. But while these lamellibramhs
played so important a -part throughout the Cretaceous period in the
south of France, the numerous ammonites and beiemnite.s so
ch.nracterlstic of the Chalk in England, n'ero absent from that
region. This,very distinctive type of hii,uiite limestone has so
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much wider an extension than the English type of the Cretaceous
system that it shoulil be regarded as really the normal develop-

ment. It ranges through the Alps into Dalniatia, and round the
great ifediterranean basin far into Asia, Giiniliel has proposed to

group the European Cretaceous rocks into three great regions :

—

(1) the northern province, or area of white chalk with BclemnitcUa,

Tabic showing the SulcHvisimis of the Cretaceous System in tlie

West of Europe.
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Jepths 40 feet below without altcrins the position of its body. It

must Iiave wandered far from hind, and that many kinds of fishes

formed its food is shown by the teeth and scales found in the
position of its stomach" (Cope). But the real rulers of the
American Cretaceous waters were the pythonomorphic sauriaus or
sea-serpents. Some of them attained a length of 75 feet or more.
They possessed a remarkable elongation of form, particularly in the
tail ; their heads were large, flat, and conic, with eyes directed
partly upwards. They swam by means of two pairs of paddles, like

the flippers of the whale, and the ecl-liko strokes of their flattened
tail. Like snakes they had four rows of formidable teeth on the
roof of the mouth, which served as weapons for seizing their prey.
But the most remarkable feature in these creatures was the unique
arrangement for permitting them to swallow their prey entire, in the
manner of snakes. Each half of the lower jaw was articulated at a
point nearly midway between the ear and the chin, so as greatly to
widen the space between the jaws, and the throat must, conse-
quently, have been loose and b.iggy like a pelican's. Nine species
of birds have been obtained from the American Cretaceous rocks.
Three of these belonged to the order of Natatores or swimmers,
which includes ourmodern gulls, ducks, and geese ; four were <?;a?te
or waders ; while two belonged to a long extinct order, and united
certain ishthyic and reptilian characters with those of birds. (See
Cope, Rcjiort of U.S. Geol. Sure, of TeiTitories, toI. ii., 1875

;

Marsh, American Journ. Science, 3d ser., i. to-iv.; Leidy, Smith-'
sonian Contributions, 1865, No. 192 ; Lesquereux, Cretaceous Flora,
Report of U.S. Geol. Siirv. of Territories, vol. vi.)

IV. TERTIARY OR CAINOZOIC.

The close of the Secondary periods was marked in the west
of Europe by great geographical changes, during which the
floor of the Cretaceous sea was raised partly into land and
partly into shallow marine and estuarine waters. These
events must have occupied a vast period of time, so that, when
Jedimentation once more began in the region, the organic
remains of the Secondary ages had (save in a few low forms
of life) entirely disappeared and given place to others of a
distinctly more modern type. In England, the interval

between the Cretaceous and the next geological period
represented there by sedimentary formations is marked by
the abrupt line which separates the top of the Chalk from
all later accumulations, and by the evidence that the Chalk
seems to have been in some places extensively denuded
before even the oldest of what are called the Tertiary beds
were deposited upon its surface. There is evidently here
a considerable gap in the geological record. We have no
data for ascertaining what was the general march of events
in the south of England between the eras chronicled respect-

ively by the Upper Chalk and the overlying Thanet beds.
Here and there on the Continent a few scraps of evidence

are obtainable which help to fill up this gap. Thus, on the
banks of the Meuse at Maestricht, a series of shelly and
pulyzoan limestones with a conglomeratic base {Syslenie

Maestrichtien of Dumont, who places it above his Senonian
system in the Upper Cretaceous series) contains a mingling
of true Cretaceous organisms with others which are char-

acteristic of the older Tertiary formations. It contains, for

example, the characteristic Upper Chalk crinoid, Bourgeti-
crinus etbpticua, in great numbers ; also Ostrea vesmdaris,
Baculiles Faujasii, Belemnitella mueronata, and the great
reptile Mosasauru.'i ; but with those occur such Tertiary
genera as Valuta, Fasciolaria, and others. At Faxoe, on
the Danish island of Seeland, the uppermost member of the
Senonian series contains in like manner a blending of well-

known Upper Chalk organisms with the Tertiary genera
Ci/pr<ea, Oliva, and Mitra. In the neighbourhood of Paris
also, and in scattered patches over the north of France, a
formation known as the pisolitic limestone occurs, which
was formerly classed with the Tertiary formations, seeing
that its fossils had more affinities w>tU later tian wit-K older
rocks. But *h& 'Viscnvpry ir. ll ot numerous ifistinctiveiy
Upper 'Ureiaceous forms has led to its being placed at the
icp df^ the Senonian series, from which, however, it is
marked oC ly a d»e.i^e<J vnconfor^-ability, for it rests en s

denuded surface of the White Chalk. These fragmentary

formations are interesting, in so far as they help to show

that, though in western Europe there is a tolerably abrupt

separation between Cretaceous and Tertiary deposits, there

was nevertheless no real break between the two periods.

The one merged insensibly into the other ; but the chroni-

cles of the intervening ages have been in great measure

destroyed.

In entering upon the Tertiary series of formations, we find

ourselves upon the threshold of the modern type of life.

The ages of lycopods, ferns, cycads, and yew-like conifers

have passed away, and that of the dicotyledonous angio-

sperms—the hard-wood trees and evergreens of to-day—now

succeeds them, but not by any sudden extinction and re-

creation, for, as we have seen {ante, p. 359), some of these

trees had already begun to make their appearance even in

Cretaceous times. The ammonites, baculites, and other

ceph^alopods, which had played so large a part in the mol-

luscan life of the Secondary periods, now cease. The great

reptiles, too, which in such wonderful variety of type were

the dominant animals of the earth's surface, alike on land

and sea, ever since tlie commencement of the Lias, now
wane before the increase of the mammalia, which advance

in ever-augmenting diversity of type until man appears at

their head.

The name Tertiary, given in the early days of geology

before much was known regarding fossils and their history,

has retained its hold en the literature of the science. It is

sometimes replaced by the term Cainozoic (recent life),

which expresses the great fact that it is in the series of

strata comprised under this designation that most recent

species and geneta have their earliest representatives.

Taking as the basis of classification. the percentage of livmg

species of mollusca found in the different groups of th"

Tertiary series, Lyell proposed a scheme of arrangement

which has been generally adopted. The older Tertiary

formations, in which the number of still living species of

shells is very small, where, in fact, we seem to see as it

were the first beginnings of the modern life, he named
Eocene {dawn of the recent), including under that title

those parts of the Tertiary series of the London and Paris

basins wherein the proportion of existing species of shells

was only 3J per cent. The middle Tertiary beds in the

valleys of the Loire, Garonne, and Dordogne, containing 17
per cent, of living species, were termed Miocene {less recent).

The younger Tertiary formations of Italy were included

under the designation Pliocene (more recent), because they
contained a majority or from 35 to 95 per cent, of living

species. Thisnewest series, however, was further subdivided
into Older Pliocene (35 to 50 per cent, of living species;

and Newer Pliocene (90 to 95 per cent.). This classifica-

tion, with various modifications and amplifications, has been
adopted for the Tertiary group not of Europe only but of

the whole globe.

As the North American development of the Tertiary
series dilTers in so many respects from that of Europe, il

will be most conveniently considered by itself after tho
European classification has been described.

Eocene.

_
Cesat Britain.—The Eocene rocks of Britain are en-

tirely contined to the south-east of Die island, where they
occupy two great depressions of the chalk, known respect-
ively as the London and Hampshire basins. They have
been arranged into the groups shown in the subjoined table.

(If-; ( Hempstead beds 170 ft.

Unner J •^^£.S J I^f^mtridce , 115,,

1 g.1 2 i 1 Osborne , 70,"

l^gltS llleadon ., 200,,
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Middle

Upper Bagshot Sand 250 to 300 ft
Middle Bagshot beds, includ-

ing Barton Clay (300 feet)

and Bracklesham beds (100
feet).

Lower Bagshot beds 100 ,,'150 „ .

^London Clay 50 „ 500,,
,|»^ fOldhaven beds ;. 20 „ 30 ,,1
I "g-S i Woolwich and Reading beds 15 ,, 163 ,,

!.S S " I^Thanet Sand 20 „ 60 „
Grouped ia relation to the physical changes which they

record, these strata naturally stand in three divisions. At
the base lies a series of beds laid down in fresh, estuarine,

and sea-water, on an upraised denuded surface of Chalk-.

Then comes a central group bearing witness to the deepen-
ing of these shallow waters, and to the advance of the sea

far up the former estuary. The upper group brings before

us proof of the eventual retreat of the sea, and the conver-

sion of the area once more into fresh-water lakes and rivers.

This arrangement does not quite tally with that which is

based on a comparison of the fossils with existing forms, and
with those of other Tertiary districts, for it places the

London Clay in the middle series, though the fossil evidence

distinctly shows that formation to belong to the older

Eocene groups.

Loiver Eocene.—The Thanet Sand at the base of the

London Tertiary basin consists of pale yellow and greenish

sand, sometimes clayey, and containing at its bottom a layer

of green-coated flints resting directly on the Chalk. Accord-

ing to Mr Whitaker, it is doubtful if any proof of actual

erosion of the chalk can anywhere be seen under the Tertiary

deposits in England, and he states that the Thanet Sands
everywhere lie upon an even surface of chalk with no visible

unconformability. Professor Philips, on the other hand,

describes the chalk at Reading as having been " literally

ground down to a plain or undulated surface, as it is this

day on some parts of the Yorkshire coast," and having like-

wise been abundantly bored by lithodomous shells. The
fossils of the Thanet Sand comprise about 70 known species

(all marine, except a few fragments of terrestrial vegetation).

Among them are several foraminifera, numerous lamelli-

branchs {Astarte ienera, Cyprina Morrisii, Osirea Bello-

vaciiia, &c.), a few species of gasteropods (Kaiica subde-

pressa, Aporrhais Sowerhii, &c.), a nautilus, and the teeth

or palatal bones .of fishes {Lamna, Pisodtis).

The Woolwich and Reading beds, or Plastic Clay of the

older geologists, consist of lenticular sheets of plastic clay,

loam, sand, and pebble beds. The organic remains show
that the sea of the Thanet Sand era gradually shallowed

into an estuary. They amount to more than 100 species,

and include a few plants of terrestrial growth such as Ficus

Forbesi, Grevillea Heeri, and Laurus Hookeri. The lamelli-

branchs are partly estuarine or fresh-water (Cyc/as, Cyrena,

Dreissena, Unio), partly marine. Of the latter a character-

istic species is Osirea Bellovadna, which forms a thick

oyster bed at the base of the series. Osirea tenera is like-

wise abundant The gasteropods include a similar mixture

of marine withfluviatilespecies {Cerithiumfunaium, Melania
inquinala, Natica subdepressa, Fusus latus, Paludina lenta,

•fee.) The fish are chiefly sharks (Lamna). Bones of

turtles and scutes of crocodiles have been found. The
highest organisms are bones of mammalia, one of which, the

Coryphodon, was allied to the modern tapir.

The Oldhaven beds forming the base of the London Clay,

though of trifling thickness, have yielded upwards of. 150
species of fossils. Traces of Ficus, Cinnamomum, and
GonifercB have been obtained from them ; but the organisms

are chiefly marine and partly estuarine shells, the gastero-

pods being particularly abundant. The London- Clay, as

its name implies, is a mass of clay, stiff, brown, or bluish-

grey, with septarian nodules. It extends through both the

' London and Hampshire basins, attaining a maximum thick-
nesj.s in the south of Essex. It has yielded a long and
varied sajte of organic remains, from which we can see that
it must have been laid down in the sea beyond the mouth
of a large estuary, into which abundant relics of the vege-
tation, and even sometimes of the fauna of the adjacent land
were swept Its fossils are mainly marine mollusca, and,
taken in connexion with the flora, indicate that the climate
was somewhat tropical in character. The plants include
the fruits or other remains of palms {Nipadites), custard-
apple, acacia, gourds, melons, Proieacece, and Coniferog.

Crustacea abound (Xanthopsis, Hoploparia). Gasteropods
are the prevalent mollusks, the common genera being
Pleurotoma (45 species), Fusus (15 species), Cyprcea,
Murex, Cassidaria, Pynda, and Voluta. The cephalopods
are represented by 6 or more species of Nautilus, by Belo-

sepia sepioidea, and Beloptera Levesquei. Nearly 100
species of fishes occur in this formation, the rays {Mylio-

bates, 14 species) and sharks {Lamna, Otod-xs, &c.) being
specially numerous. A sword-fish {Tetrapterus pnisrus),

and a saw-fish {Pristis bisulcaius) about 10 feet long, have
been described by Agassiz from theLondon Clay of Sheppey,
whence almost the whole of the fish remains have been
obtained. The reptiles were numerous, but markedly
unlike, as a whole, to those of Secondary times. Among
them are numerous turtles and tortoises, two species of

crocodile, and a sea-snake (Palcfop/ds), estimated to have
been 13 feet long. Remains of bir3s have also been met
with-; one of these (Lilhoriiis mdlurimts) HYipears tohavebeen
allied to the vulture, another (Hqlcyornis loliapicus) to our
modem king-fishir, besides waders and other types. The
mammals numbered among their species a hog {Hyra-
cotherium), several tapirs (Coryphodon, &c.), an opossum
(Didelphys), and a bat. The carcases of these animals must
have been boine seawards by the great river which trans-

ported 80 much of the vegetation of the neighbouring land.

Middle.—The Bagshot group consists of sand and bands
of clay which, in the Hampshire basin, are tolerably fossili-

ferous. As developed in the Isle of Wight and at Bourne-

mouth, their lower members have yielded a large number
of terrestrial piants, among which the Proieacece are still

numerous, together with species of fig, cinnamon, fan palm
(Sabal), oak, yew, cypress, laurel, lime, senna, and many
more. Crocodilian forms still haunted the waters, and have
left their bones with those of sea-snakes and turtles and of

the tapirs and other denizens of the land, which still, as in

the time of the London Clay, continued to be washed out

to sea. Among these strata we now find one of the most
typical organisms of the Eocene rocks of the Mediterranean

basin, a foraminifer termed Nummulites {N. Icevigaia, N,
acabra, N. variolaria). Characteristic fossils are Volvicc

athleta, V. l-uctatrix, Murex asper, Ftisvs longoevus, Cardila

planicosta, and Chavia squamosa.

Upper.—The strata of this division of the English Eocene

formations are entirely confined to Hampshire and the Isle

of Wight. They consist of sands, clays, marls, and lime-

stones, in thin-bedded alternations. These strata were

accumulated partly in the sea, partly in brackish, and partly

in fresh water. They were hence named by Edward Forbes

the fluvio-marine series. Among the marine fossils are

—

Fusxis porrecius, filiva Branderi, Natica labellata, Osirea

callifera, and Nummulites hevigata. The genera Cerithium,

Potaniomya, Paludina, Planorhis, Limncca, and Cyclas are

abundant, showing the brackish and fresh-water conditions

in which many of the strata were deposited. Remains of

turtles, snakes, crocodiles, and alligators continue to occur

in these Upper Eocene beds. With these are found the

bones of several very characteristic mammals also met with

in the Paris basin,—the threfe-toed Palceoiherium, resem-

bling the living tapir ; Anoplotherium, a more graceful
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animal with long tai], and two-toed feet, forming a tind of

intermediate type between a hog and a deer or antelope ;

DickobuiK, allied to the last named ; also Dichodon, Hyopo-

tamvs, Chceropotamus, Hycenodon, itc. The top of the

Eocene series in the Isle of Wight has been removed by

denudation, so that we have no evidence in Britain of what

took place after the close of the Eocene period.

Continental Europe.—Geologists on the continent of

Europe, finding it impossible to carry out the principle of

percentage of recent species, as originally- formulated by

Lyell in his terminology of the Tertiary series, have made
various modifications of this nomenclature. By some the

three terms Eocene, Miocene, and Pliocene are retained,

but, following Beyrich, they subdivide the Miocene into

two, keeping that term for the upper half and calling the

lower Oligocene, which corresponds with Lyell's Lower
Miocene. Others would consider the whole Tertiary and
post-Tertiary series as divisible into three groups, the

Eocene or Older Tertiary, corresponding pretty closely to

the Lyellian use of the term, the Neogene or Younger
Tertiary, embracing both Miocene and Pliocene, and the

Diluvial and Alluvial.

Tu the Paris basin the Eocene formations assume a somewhat
different type from that which they present in England, though
the occurrence of a number of the same species of fossils in both

allows of their being .paralleled in a general way. The lower

Eocene consists there of sand and clay answering in lithological

«haracter to the Thanet Sand and Plastic Clay of the London basin.

The common species in that basin (Ostrea Bellovacina) occurs there

in great numbers, while the brackish water-bods contain some of

the common species at Woolwich, such as Cyrcna cuneiformis

and Mclania ijiquincUa. Beds of lignite occur iu this division,

likewise bones of CorypTiodon Eocainus, Vivcrra giganUa, and
the bird Oaalomis. The Middle Eocene is made up of the character-

istic "Calcairegrossier"—a mass of limestone, sometimes tenderand
crumbling, in other places so compact as to be largely quarried as a

building stone. Some portions are entirely composed of minute fora-

minifera (miliolitic limestone). Among the characteristic fossils of

this division are Nummulilcs, Ccnthium giganteum, with bones of

Dichohune, Lophiodon, Paloplotherium, &c. The Upper Eocene con-

sists of saud (Sables moyens) overlaid by the great gypsum and
gypseous marl group of Montmartre. This is the deposit from which
so many of the mammals of the Eocene period have been recovered.

It is divided into three zones, and among its fossils are upwards of

60 species of quadrupeds, including many Palseotheres, Anoplo-
theres, Paloplotheres, with Xiphodon, Duhobune, Adapis, Chcero-

fotaiiius, Myoxus, Cams Parisiensis, Viverra Parisiensis, Vesper-

tilio, DUitlphys Cuvieri, and about 17 species of birds.

The Eocene formations of the north-west of Europe occupy but a
few detached basins, and consist for the most part of soft clays,

sands, marl.s, and thin limestones. They were laid down partly in

estuaries, rivers, or lakes, partly in shallow seas near land. They
contain abundantly the vegetation, with some remains of the
quadrupeds and birds, of that land, and show that still in older Ter-
tiary times, as during the long Paleozoic and Secondary ages, the
chief area of land lay to the north-west. But when we turn to the
corresponding formations in central 'ind southern Europe, they pre-

sent a totally different aspect. In the fii'st place, they at once inl-

piess us with the idea of theif antiquity, for they consist chiefly of
massive, bard, crystalline, and sometimes even marble-like lime-

•tones, which suggest some of the Palajozoic rocks rather than those
of so modern a date as the London Clay and Calcaire Grossier.

Again, instead of being confined to a few local basins, they cover an
enormous geogi-aphical area and play a notable part in the structure

of some of the great mountain chains of the globe. Crowded as they
are with nummulites, they must have been deposited not in estuaries

and shallow bays but in a wide and clear sea, which, traced by the
area of these limestones, must have ranged across the whole of the
south of Europe and north of Africa, through Greece, Turkey, Asia
Ifinor, and the heart of Asia, to the far shores of China and Japan.
Since the time when this wide channel connected the Atlantic and
the Pacific across the heart of the Old AVorld, the great mountain
ranges of the Pyrenees, Alps, Apennines, Carpathians, and of Cen-
tral Asia, have been upheaved to their present altitude. Sonie of
the prominent peaks along their flanks consist of the hardened and
crumpled calcareous mud of the Eocene sea.

In the northern and southern Alps the Eocene formations consist
0? nummulitic limestone—a grey, yellow, sometimes reddish com-
pact rock, usually containing and often made up of nummulites

;

summullte- sandstone ; Vienna sandstone—an enorinons mass of
ttt'eaaceoas rock almost destitute of organic reciamis aua reterred

partly to the Cretaceous and partly to the Eocene series
;
and Flysch

a massive development of dark shales or schists, sandstones,

and argillaceous limestone, sometimes charged with the remains of

fucoids and (at Matt, Glarus) of fish. The nummulitic series of

southern Europe is divided into zones characterized by fossils, and

brought into a kind of broad parallelism with the subdivisions of

the English and French Eocene basins. In the eastern Alps, near

Vienna and elsewhere, some of the nummulitic sandstones contain

enormous blocks of granite, gneiss, and other crystalline rocks,

which i£re beUeved to have been ice-borne, and therefore to prove

the existence of Alpine glaciers even in Eocene times. These moun-
tains already existed, as it were, in embryo, even far back in the

Secondary and Palaeozoic ages. During the later part of the Eocene

period they seem to have been clothed with an abundant flora,

among which the fan-palm, Banksia, Dryandria, and other plants

remind one of the living vegetation of tropical America, the East

Indies, and Australia. Out of these plants the important coal-

seams of Haring in Tyrol were formed.

Miocene.

According to the original nomenclature proposed by

Lyell, this subdivision of the Tertiary series was meant to

include those strata in which 17 per cent, or thereabouts

of the shells belong to still living species. As the system

of nomenclature was adopted at a time when our knowledge

both of living and fossil species was stiU very defective,

it could not but require modification with the progress

of science. Some strata, classed at one time as Miocene

from their proportion of recent forms, might, on more ex-

tended research, prove to contain a much larger percentage,

and therefore to be referable to a later part of the Tertiary

series. The term, however, is used as a convenient and long-

established designation for a series of strata younger than

the Eocene, which th^ seem to have succeeded, though in

some parts of the European area after enormous geographi-

cal changes.

Great Britain.—Miocene formations, in the ordinary

sense of the term, are almost entirely absent from the British

Islands. In Devonshire, at Bovey Tracey, a small but

interesting group of sand, clay, and lignite beds, from 200

to 300 feet thick, lies between the granite of Dartmoor and

the Greensand hills, in what was evidently the hollow of a

Miocene lake. From these beds Heer of Zurich, who has

thrown so much light on the Miocene flora of both the Old
World and the New, has described about 50 species of

plants, which, he says, place this Devonshire group of strata

oa the same geological horizon with some part of the Lower
Miocene formations of Switzerland. Among the species

are a number of ferns (Laslrwa siiriaca, Pecopteris lirfnitnm,

&c) ; some conifers, particularly a Wellingtonia called the

Sequoia Couttsice, the debris of which forms one of the

lignite beds ; a few grasses, water-lilies, and a palm. Leaves

of oaks, figs, laurels, willows, and seeds of grapes have also

been detected—the whole vegetation implying a subtropical

climate. In the north of Ireland lies a great plateau of

basalt, presenting along the coast of Antrim a magni-

ficent range of mural escarpments. The basalt-beds mark
successive outpourings of lava, which took place on a

prodigious scale from the Antrim region northwards
through the Western Islands and the Faroe Islands into

Iceland, and even far up into Arctic Greenland. In
Ireland the basalts attain a maximum thickness of

900 feet ; in Mull about 3000 feet. They are associated

with tuflFs, pitchstones, trachytes, and granitoid rocks,

which mark the position of the main vents of eruption. It

is evident that long-continued and vigorous volcanic action

took place in these north-western regions. The geological

date of this activity can be approximately fixed by the
fossil plants here and there to be found in leaf-beds between
the sheets of basalt. They agree generally with species

found in the Older Miocene beds of Switzetland; and hence
the date of this marked volcanic era in the north-west of

Earope and in QropnUnd is placed in the older part of tiie



MIOCENE.] GEOLOGY 363

lliocene period. Witli these exceptions there are no

Miocene rocks in Britain.

Continental Europe.—The records of the Miocene

period in Europe bring before us a scene very different from

that which the region presented during the Eocene ages.

The least amount of change took place in the north-west and

north. It consisted chiefly in the upraising of the floor of the

shallow sea which had stretched eastwards across the north

of France, and the formation of numerous freshwater lakes,

lagoons, and morasses. But over the Alpine region a vast

revolution took place. The Eocene sea had its bed elevated,

and the Alps rose many thousand feet above their previous

height, carrying up on their flanks the hardened, upturned,

crumpled, and crystallized nummulite limestone. These

vast corrugations of the earth's crust were general over the

whole globe about the same geological period. Subter-

ranean movements appear to have continued during Miocene

times in the Alpine area ; large lake-basins were formed

over a great part of what is now Switzerland, and in these

the deposits of the period took place. Hence the Miocene

formations of Europe are in great measure of lacustrine and
terrestrial formation. The sea, however, was allowed to

pass across the south of France between the central axis and

the Pyrenees. It likewise covered a wide area in eastern

Europe, sweeping far up into the Vienna basin and the foot

of the Austrian Alps. Traces of the occasional presence of

the sea can likewise be followed across Belgium and North
Germany, and even on the south side of the Eifel and

Westphalian high grounds in the basin of Mainz.

In France, on the north side of the axis of old rocks, the upper parts

of the Eocene series are covered by certain marls, clays, and lime-

stones, containing Oslrca cyathula, and passing up into the thick

sandstone of Fontainehleau, well known for its picturesque scenery.

These are considered as the base of the Miocene (or Oligocene)

series. They contain Fusus elongaiui, Aporrhais spcciosa, Pectun-

culus ohovaius, Cyrcna scmisiriata, Ceriihivm pUcatiim, kc. They
are succeeded by soine fresh-water limestones (Calcaire de Beauce)

full of Paliidina, Planorhis, Liianaa, and Helix. These stTata show
very instructively the gradual shallowiug of the sea in the north of

France, and its conversion into fresh-water lakes and land.

Further to the south a subsequent depression took place, in which
the shelly sands and marls (faluns) of Touraine were accumulated.
These stiMta lie in .scattered patches, and seldom exceed 50 feet in

thickness. They contain chiefly marine shells (Cyprwa, Oliva,

Mitra, Terebra, Fasdolaria, Conns, &c.), also icmains of the

Dichobime and Chxropotamus, with some of the liuge early

pachyderms,

—

Mastodon, Diuolherium, rhinoceros, hippopotamus,
and species of dolphin, morse, &c.

In North Germany the older Miocene rocks are marine where they

pass westwards into the Belgian area, but as they are followed south-

wards they bear evidence of increasing proximity to land, till at last

they contain abundant seams of lignite, and hence have been termed
the Brown-coal series. They appear to underlie most of the gre(it

north Germanic plain, on the south side of which they rise

up into the Rliine velley, Thuringia, Saxony, and Silesia. The
Brown-coal series consists of '.sandstones, conglomerates, and clays,

with leaf-beds and seams of lignite. The last, which have been
largely worked as fuel, are mainly composed of remains of conifers,

(Taxiles, Taxoxylon, Caprcssiaoxylon, Scqiwia), but with them arc

associated, in the neighbouring strata, leaves and other fragments of

oak, beech, maple, fig, laurel, cinnamon:um, magnolia, sassafras,

palmaoites, &c. These strata are overlaid by marine beds contain-
ing Ostrea, Cardila, Plcurotoma , p^oluta, and numerous corals.

The subterranean movements above referred' to as having long
affected the Alpine region were felt likewise in North Germany,
for we find these marine beds succeeded by a second lignitic forma-
tion, seen at Grosser Hubenecken, on the eastern horn of the Gulf
of Dantzio. But this could only have been a local uplift, for marine
sands and clays are next found with a wide diifusion over the
plains of northern (Germany.

Nowhere In- Europe do the Miocene formations play so
important a part in the scenery of the land, or present on
the whole so interesting and full a picture of the state of

Europe when they were deposited, as in Switzerland.

Eising into massive mountains, as in the well-known Eighi
and Kossberg, they attain a thickness of more than 6000
ieet. While they include indications of the presence of

the sea, they have preserved with marvellous perfection a

large number of the plants which clothed the Alps, and

of the insects which flitted through the woodlands. They

are termed " Molasse " by the Swiss geologists, and have

been divided into the following groups :

—

Upper fresh-water Molasse and brown-coal, consisting of sand-

stones, marls, and limestones, with a few lignite-seams and
fresh-water sheila, and including the remarkable group of plant

and insect-bearing beds of Oeningen.

Upper marine Molasse (Helvetian stage)—sandstones and calcare-

ous conglomerates, with 37 per cent, of shells, which are to bo

found living partly in the Mediterranean, and partly in tropi-

cal seas.

Lower fresh-water Molasse (Mainz stage)—sandstones with

abundant remains of terrestrial vegetation, and containing also

an intercalated marine band with Ccrithium, Venus, kc
Lower brown-coal or red Molasse (Aquitailian stage)—the most
massive member of the whole series, consisting of led sand-

stones, marls, and conglomerates (Nagelfluh), resting upon
variegated red marls. It contains seams of lignite, and a vast

abundance of the remains of terrestrial vegetation.

Lower marine Molasse (Tongrian stage)—sandstone containing

marine and brackish-water shells, among which is the Oslrea

cyathula, above mentioned as a characteristic shell, at the base

of the Miocene series in the north of France.

By far the larger portion of these strata is of lacustrine origin.

They must have been formed in a large lake, the area of which pro-

bably underwent gradual subsidence during the period of deposition,

so that the sea gained occasional admission into it. We may form

some idea of the importance of the lake from the fact already stated,

that the deposits formed in its waters are upwards of 6000 feet thick

Thanks to the untiring labours of Professor Heer, we know more of

the Tegetation of the mountains round th.it lake than we do of that

of any other ancient geological period. The woods were marked by

the predominance of an arborescent vegetation, among which ever-

green forms were conspicuous, the whole having a decidedly Ameri-

ccn aspect Among the plants were palms of American type, the

Californiau coniferous genus Sequoia, a great variety of maples,

oaks, hornbeams, poplars, planes, willows, laurels, evergreen oaks,

with vines, clematis, cypresses, aqd many more, In the Oeningen

beds, so gently have the leaves, flowers, and fruits fallen, and so well

have they been preserved, that we may actually trace the alternation

of the seasons by the succession of ditlerent conditions of the plants.

Selecting 482 of those plants which admit of comparibon, Heer re-

marks thit ISl.might be referred to 5, r»ruperate, 266 to a sub-tropi-

cal, and 85 to s tropical zone. American types are most frequent

among them ; Europeau iy^cs stand next in number, followed in

Older of abundance by Asiatic, African, and Australian. Great

numbersof insects (between 800 and 900 species) have been obtained

from Oeningen. Judging from the propbrtioDS of species found there,

the total insect fauna m.iy be presumed to have been then richer in

some respects than it now is in any part of Europe. The wood-

beetles were specially numerous and large. Nor did the large

animals of the land escape preserv.ition in the silt of the lake. We
know, from bones found in the Molasse. that among the inhabitants

of that land were species of tapir, mastodon, rhinoceros, and deer.

The woods were haunted by musk-deer, apes, opossums, three-toed

horses, and some of the strange, long-extinct Tertiary ruminants,

akin to those of Eocene times. There were also frogs, toads, lizards,

snakes, squirrels, hares, beavers, and a number of small carnivores.

On the lake the huge Dimlhcrium floated, niooring himself perhaps

to its banks by the two strong tusks in his nnder jaws. The waters

were likewise tenanted by numerous fishes (of which 32 species have

been described, all save one referable tQ existing genera), crocodiles,

and cUelonians. « • nr-
Contemporaneously with the existence of the gi-oat Swiss Miocene

lake, one or more large sheets of fresh water lay in the heart of

"France, In these basins a series of maris and limestones (1 500 feet

thick) accumulated, from which have been obtained the remains of

nearly 100 species of mammals, including some palfcotheres, like

those of the Paris Eocene basin, a few genera found also in the

Lower Miocene beds of Mainz, crocodiles, snakes, and birds, this

water basin appears to have been destroyed by volcanic explosions,

which afterwards poured out the great sheets of lava, and formed

the numerous cones and puys 'SO conspicuous on the plateaii of

Auvergne. . , t- • i

The sea which during the later part of the Miocene period

stretched across the south of France ran also up the present valley

of the Danube to the foot of the Alps and the high grounds of

Bohemia and Moravia In this wide eastern bay or Vienna basm

a series of deposits was laid down, which have been grouped m four

divisions,—the two lower classed as Miocene, and the two upper !.3

Pliocene. The lowest group (Mediterranean stage or Marine Tegel)

has yielded more than 1000 species of moUusca (Coims, Ancillsiria,

Tyrvla, Murex, Cardimii, &c.), with remains of Mastodon, Dino>
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thaiinn, and other mammals. The second gronp (Sarmatian sta^c)

consists 'of brackish-water beds showing the partial uprise of the

"bottom of the Vienna basin. It contains Ccrilhitcm, PalucUna,

JOssoa, with bones of dolphins, seals, turtles, and fish. The two

uppermost divisions (Congeria stage and Belvedere stage), referred

to the i'lioccue series, are fresh-water formations, showing the final

freshening and disappearance of the Jliocene sea in the south-east

of Europe.

In Styria and Carinthia the lower Aqnitanian or Mediterranean

stage bears witness iu its plants and lignites to the proximity of

land during its formation, while its shells are of fresh and brackish

water genera. It has subseiiuently been upheaved, and the later

Miocene strata lie unconformably on its edges. The subterranean

movements east of the Alps culminated in the outpouring of enor-

mous sheets of trachyte, andesite, propylitc, and basalt in Hungary
and along the flanks of the Carpathian chain into Transylvania.

In Croatia the older Miocene marls, with their abundant land-plants,

insects, Jcc, contain two beds of sulphur (the upper i to 16 inches

thick, the under 10 to 15 inches), which have been worked at

Eadoboj. At Hrastreigg, Buchberg, and elsewhere, co.al is worked
in the Aquitanian stage in a bed sometimes 65 feet thick. In Tran-

sylvania, and along the base of the Carpathian mountains, extensive

masses of rock-salt and gypsum are interstratificd in the Tertiary

formations. The largest of these, that of Parajd, has a maximum
length of about 2500 yiris, a breadth of 1800 yards, and a depth

Clearly 200 yards, and is estimated to contain 3500 millions of cubic

feet of salt

Greenland.—One of the most remarkable geological

discoveries of recent times has been that of Miocene plant

beds in North Greenland. Heer has described a flora es-

teiiding at least up to 70° N, lat., containing 137 species,

of which 46 are found also in the ceutral European Miocene

basins. More than half of the plants are trees, including

30 species of conifers (Sequoia, Thujopsis, Salisbiiria, <tc.),

besides beeches, oaks, planes, poplars, maples, walnuts,

limes, magnolias, and many more. These plants grew
on the spot, for their fruits in various stages of growth have

been obtained from the beds. From Spitzbergen (78° 56' N.

lat) 136 species of fossil plants have been named by Heer.

But the latest English Arctic expedition brought to light a

bed of coal, black and lustrous like one of the Pateozoiu

fuels, from 81° 45' lat. It is from 25 to 30 feet thick, and
is covered by black shales and sandstones full of land-plants.

Heer notices 26 species, 18 of which had already been

found in the Arctic Miocene zone. As in Spitzbergen, the

conifers are most numerous (pines, firs, spruces, and
cypresses), but there ocatr also the arctic poplar, two species

of birch, two of hazel, an elm, and a viburnum. In addi-

tion to these terrestrial trees and shrubs the stagnant waters

of the time bore water-lilies, while their banks were clothed

with reeds and sedges. 'NMien we remember that this

vegetation grew luxuriantly within 8° 15' of the North Pole,

in a region n-hich is now in darkness for half of the year,

and is almost continuously buried under snow and ice, we
can realize the difficulty of the problem in the distribution

of climate which these facts present to the geologist.

Pliocene.

Great Britain..—The Miocene period seems to have
passed away without any notable portion of the British
Islands being depressed under the sea. Save the great
outpouring of lava in the north-wast, and the rise of

hundreds of " dykes " of basalt along cracks of the crust in

.he north of England and throughout Scotland, the area of

Jritain seems to have remained as a part of the mainland
jf Europe, little affected by the subterranean movements
which, as we have seen, were so potent among the Alps and
in eastern Europe. At length the south-eastern counties
began to subside, and on their submerged surface some sand-
banks and shelly deposits were laid down, very much as
aimilar accumulations now take place at the bottom of the
North Sea. These formations are termed the Crag, and are
ubdivided, according to their proportion of living species
»f ahclls, into the following groups :

—
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<-...•„ r jvi ( ChillcsforJ Clay 1 to 8ft
Chillesford beds

j c],i,iesford Sand with shells 5 „ 8 „
Norwich (flnvio-marine, mammaliferous) Crag 5 ,, 10,,

Red Crag 25 „
AVhitc (Suffolk, coralline) Crag 40 „ 60 „

The White Crag consists of shelly sands and marls. It

contains 316 species of shells, of which 84 per cent, are

still living. Among these are Terehrattda grandis, Livgtda

Dumoriieri, Peclen opercxdaris, Pholadomya Mslerna, Pynda
reticulata. The name coralline was given to the formation

from the immense number of coral-like polyzoa which it

contains, no fewer than 130 species having been described.

The Red Crag is also a thin and local formation, consisting

of a dark-red or brown ferruginous shelly sand. Of its

mollusks, 92 per cent are believed to be still living species,

and, out of 25 species of corals, 14 are still natives of

British seas. Some of the typical shells of this subdivision

are Trophon antiquum (Fusus conirarius), Valuta Lamherti,

Purpura teiragona, Pecien opercularis, Pedu7iculns gly-

cimeris, and Cyprina riistica. Numerous mammalian re-

mains have been obtained from these sands, including bones

of Mastodon Arvernensis and M. tapiroides, Elejihas mc-

ridionalis, Phinocerot iScJdciermacheri, Tapirus priscus, Sus

aniiquus, Equus plicideus, Hipparion, Hycena antiqua, Felis

pardoides, and Cervus anoceros. The Norwich or Fluvio-

marine or Mammaliferous Crag consists of a few feet of

shelly sand and gravel, containing, so far as known, 139

species of shells, of which 93 per cent are still living.

About 20 of the species are land or fresh-water shells.

The name of mammaliferous was given from the large num-
ber of bones, chiefly of extinct species of elephant, recovered

from this deposit. These fossils comprise Mastodon
Arvernensis, Elephas meridionalis, E. antiquus, a hippopo-

tamus, horse, and deer, likewise the living species of otter

and beaver. One interesting feature in this formation is the

decided mixture in it of northern species of shells, such as

Rhynchonella psitiacea, Scalaria Grcenlandica, and Astarte

borealis. These may be regarded as the forerunners of the

great invasion of Arctic plants and animals which, in the

beginning of the Quaternary ages, came southward into

Europe, together with the severe climate of the north. The
Chillesford beds occur likewise as a thin local deposit in

Suffolk and Norfolk. Of the shells which they contain,

about two-thirds still live in Arctic waters. It is evident

that, in these fragmentary accumulations of the Crag series,

we have merely the remnants of some thin sheets of shelly

sands and gravels laid down in the shallow waters of the

North Sea, while that great lowering of the, European
climate was beginning which culminated in the succeeding
or Glacial period.

Continental Europe.—Marine strata, sometimes of considerable
thickness, were laid down over different portions of the European
area during the riiocene period. The most extensive of these occur
iu Italy and Sicily ; iu the latter island they have since been up-
heaved to a height of 3000 feet above the sea. They have likewise
beau raised into the chain of heights flanking the Apennine Moun-
tains, where they are known as the Subapennine series. In the shore
waters and estuaries of that ancient Italy some of the same huge
mammals lived as were contemporaneously denizens of England,—
the Auvergne mastodon. Rhinoceros Etruscus Elephas ineridioiuiHs,

Hippojyolamus major, with bears and hya;nas.
Eastwards we obtain evidence of the gradu.il exclusion of the sea

from the areas of the European continent which it had covered during
the Miocene period. The Congeria stage (above referred to) of the
Vienna basin brings before us the picture of an isolated gijlf gradu-
ally freshening by the inpouring of rivers like the modern Caspian,
but with bays nearly cut off from the main body of water, and un-
dergoing so copious-an evaporation without counterbalancing inflow
that their salt was deposited over the bottom as iu the Karaboghaz
of the Caspian {ante, p. 279).

Tertiary Series of North America,

Tertiary formations of marine origin extend in a strip

of low land along the Atlantic border, of the Unit'ed States.
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from the coast of New Jersey southward round the margin

of the Gulf of Mexico, whence they run up the valley of

the Mississippi to beyond the mouth of the Ohio. On
the western sea-board they also occur in the coast ranges

of California and Oregon, where they sometimes have a

thickness of 3000 or 4000 feet, and reach a height of 3000
feet above the sea. Over the Kocky Mountain region

Tertiary strata cover an extensive area, but are chiefly of

fresh-water origin, though containing marine interstratifi-

cations. The following are the subdivisions into which

they have been grouped, together with their supposed

European equivalents :

—

i. Sumter series = Pliocene.

3. Yorktown,, :;= Miocene, with perhaps part of Pliocene.

2. Aiabama ,, = Middle and Upper Eocene.

1. Ligttitio „ = Lower Eocene.

1. Zignitic.—As already mentioned, it is still matter of dispute

whether this formation should not be included wholly or in large

measure in the Cretaceoas system below. It consists mainly of

lacustrine strata, ivith occasional brackish water and marine bands.

Its name is derived from the beds of fossil fuel which it contains.

The moUusca in some of the shell-bearing beds comprise species of

Inocr.ramus; Aiichura, Gyrodes, Cardium, Cyrcna, Mclampus, Ostrca,

and Anomia. Other strata contain the modern lacustrine and fluvi-

alile genera Physa, Valva'.a, djrcna, Corbiila, and Unio. An
abundant terrestrial flora has been .disinterred from the Lignitic

strata. It resembles in many respects the present flora of Korth
America, comprising as it does species of oak, poplar, maple, elm,

dogwood, beech, hickory, ilex, plane, fig, cinnamon, laurel, magnolia,

smilax, thuja, sequoia, and several palms. A few of the species

are common to the Middle Tertiary flora of Europe, and a number
of them have been met with in the Tertiary beds of the Aictic

regions. Some of the seams of vegetable matter are trae bituminous
coals and efren anthracites.

It was stated in the account of the North American Cretaceous rocks

that considerable difference of opinion exists as to the line to be drawn
between these rocks and those of Tertiary age. According to Cope,

the Vertebrate remains of the Lignitic series bind it indissolubly.

to the Mesozoic formations. Lesqucreu.x, on the other hand, in.'ists

that the vegetation is unequivocally Tertiary. The former writer,

admitting the force of the evidence furnished by the fossil plants,

concludes, that " there is no alternative but to accept the result that

a Tertiary flora was contemporaneous with a Cretaceous fauua, estab-

lishing an uninterrupted succession of life across what is generally

regarded as one of the greatest breaks in geologic time." The
Lignitic series was disturbed along the Kocky Mountain region

before the deposition of the succeeding Tertiary formations, for these

lie uncoraforfflably upon it. So great have been the changes in

some regions that the strata have assumed the character of hard
slates like those of Palseozoic datf, if indeed they have not become
in California thoroughly crystalline masses.

2. Alabama Groitp.—The strata included in this gi'oup are

believed to represent the Middle and Upper Eocene of Europe. As
their name implies, they are well developed in the State of Alabama,
where they consist of two sub-groups,— (1) the Clayborne beds-
clays, marls, limestones, ligaite, and sands, and (2) the Vicksburg
beds—lignitic clays, limestones, and marls,—the whole attaining a

thickness of nearly 25b feet. But the strata thicken into South
Carolina. Towards the west the marine fossils give jilace to leaf-beds

and lignites. In the Green River basin the strata attain a thickness

of more than 2000 feet, lying on the disturbed Lignitic group, and
containing beds of coal, with remains of fish and of tapiroid pachy-

derms. The fossils of the Alabama group in the eastern States

comprise numerous sharks, some of which are specifically, and more
are generically, the same as some of the English Eocene forms, such
as Lamna elegajis, and Carcharodon vicgalodon ; also bones of several

crocodiles and snakes. In the lacustrine and fluviatile deposits of

the west there have been found also the remains of several

birds, and a large number of mammals, including marsujiials,

numerous representatives of the tapirs, with double paii-s of nasal

horns, an early form of hoi-se (Orohijipus) not larger than a fox, and
with four toes in the fore foot, rodents, insectivores, bats, carnivores,

and a number of forms allied to the living lemurs and marmosets. The
richness of this fauna is remarkable, particularly in the mammals.

3. Yorktown Group.—Under this name are classed strata of sand

and clay, which extend over a large area in the seaward part of the

eastern States. Their organic remains (comprising mollusks, with

remains of sharks, seals, walruses, whales, &c.) show them to have

been chiefly laid down iu a shallow sea in Miocene time. Westward,
in the Upper Jlissouri region, and across the Rocky Mountains into

California and Oregon, strata assigned to the same geological period

were laid down in great lakes, and attiiin thicknesses of lOOO to 4000

or 6000 feet The crcanic remains of these ancient lakes embrace

example"! if three-toed horses {Anchitha-ium), of horned tapir like

animals {TUanothcrium), of forms related to the hog, rhinocero?,

camel, laina, deer, inusk-ox, hare, squirrel, beaver, hyieua, wolf,

panther, and. tiger. The intermediate types indicated by Cuviei
among the Paris Tertiary beds have been greatly increased from the
American Tertiary gioups by the researches of Marsh and Leidy.

4. Sumter Group or Pliocene.—In the Carolina States 'beds of

loam, clay, or sand, ^ing in hollows of the older Tertiai7 deposits,

and containing from 40 to 60 per cent, of living marine shells, arc

referred to the Pliocene age. In the Upper Missiriri region, the
Yorktown gioup is overlaid by other fresh-water beds, whicU are

believed to be i'liocene. These strata contain land and fresh-water

shells, probably of existing species. But their most remarkable

organic remains are the mammalia, which continue the wonderful

series in the strata underneath. Dana thus summarizes the facts :

—

" Leidy has dctennined a large number of Pliocene mammals, all

now extinct. They include three species of camel {Procamelics) ; a

rhinoceros as large as the Indian species ; a mastodon smaller than

if. Americaniis, L., of the Quaternary; an elephant (E. Amcricamis),

occumng also in the Quaternary ; four or five species of the horae

family, one of which was closely like the modern horse ; a species

of deer {Ccrvus lFa7TCni, L.) ; othei-s near the musk-deer of Asia ;

species of Meredujus, allied to Orcodon (a genius intermediate

between deer, camel, and hog) ; a wolf larger than any living

species; a small fox; a tiger {Fclis augustus, L.) as large as the

Bengal tiger, besides other carnivores ; a small beaver ; a porcupine.

The collection of .-.nimalshas a strikingly Oriental character, excex>t

in the preponderance of herbivores."

Y. POST-TERTIARY OU QUATEENAEY.

Under this divi.sion are included the various superficial

deposits in which all the moUusca are of still living species.

It is usually subdivided into two series—(1) an older group

of deposits in which many of the mammals are of extinct

species,—to this group the names of Pleistocene, Post-

Pliocene, or Diluvial have been given ; aud (2) a later series,

wherein the mammals are all of still living species, to which

the name of Recent or Alluvial has been assigned. These

subdivisions, however, are confessedly very artificial, and it

is often exceedingly difficult to draw any line between them.

In Europe and North America a tolerably sharp demarca-

tion can usually be made between the Pliocene formations

and those now to be described. The Crag deposits of the

south-east of England shdw traces of a gradual lowering of

the temperature during later Pliocene times. This change of

climate continued to augment until at last thoroughly arctic

conditions prevailed, under which the oldest of the Post-

Tertiary or Pleistocene deposits were accumulated.

It 13 hardly possible to arrange these deposits in a strict

chronological order, because we have no means of deciding,

in many cases, their relative antiquity. The following table

is rather an enumeration of the more important of them

than an arrangement in their exact sequence :

—

River alluvia, peat mosses, lake deposits, blown

sand, marine deposits, raised beaches.

Brick-earth, valley-gravels, old marine terraces,

cavern-deposits. ,

Moraine-sfufi', Kame or Ester series, Clyde-bcda,

Upper Boulder clays, Interglacial beds, Lower Till,

ice-worn rock-surfaces.
'

Pre-glacial forests and land surfao

Recent..

Pleistocene

or Glacial;.

Pleistocexe or Glacial.

Under the name of the Glacial Period or Ice Age, a re-

markable geological episode in the history of the northern

hemisphere is denoted. We have seen in the foregoing

section on the Crag deposits that there is evidence of a

gradual refrigeration of the climate at the close of the

Tertiary ages. This change of temperature affected the

higher latitudes alike of the Old and the New World. It

reached such a height that the whole of the north of Europe

was buried under snow and ice, extending southwards even

as far as Saxony. The Alps and Pyrenees were loaded with

vast snow-fields, from which enormous glaciers descended

into the plains, overriding ranges of minor hills on their way.

The greater portion of Britain was similarly ice-covered.
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The efiFect of the movement of the ice vras necessarily to

remove the soils aud superficial deposits of the land surface.

Hence in the areas of country so affected, the ground having

been scraped and smoothed, the glacial accumulations laid

down upon it rest abruptly, and without any connexion, on

whatever underlies them. Considerable local differences

may be obsoryed in the nature and succession of the differ-

ent deposits of the glacial period, as they are traced from

district to district. It is hardly possible to determine, in

some cases, whether certain portions of the series are coeval

or belong to different epochs. But the following are the

leading facts which have been established for the North-

European area. First, there was a gi-adual increase of the

cold, though with warm intervals, until the conditions of

modern NorthGreenland extended as far south as Middlesex,

Wales, the south-west of Ireland, and 50° N. lat. in central

Europe. This was the culmination of the Glacial period.

Then followed a considerable depression of the land and

the spread of cold arctic water over the submerged tracts,

with abundant floating ice ; rest came a re-elevation,

with renewed augmentation of the snow-fields and glaciers.

Very gradually, and after intervals of increase and diminu-

tion, the ice retired towards the north, and with it the

arctic flora and fauna that had peopled the European plains.

The existing snow-fields and glaciers of the Pyrenees,

Switzerland, and Norway are remnants of the great ice^

sheets of the glacial period, while the arctic plants of the

mountains are relics of the northern vegetation which was
universal from Norway to Spain.

Ice-worn Rocks.—Beginning at the base of the deposits

from which this interesting history is compiled, we find the

solid rocks over the whole of northern Europe to present the

characteristic smoothed flowing outlines which can be pro-

duced only by the grinding action of land-ice (ante, p. -682).

Where they have been long exposed, this peculiar surface is

apt to be effaced by the disintegrating action of the weather,

thongb-it retains its hold with extraordinary pertinacity.

Along the fjords of Norway and the sea-lochs of the west of

Scotland, it may be seen slipping into the water, smooth,

bare, polished, and grooved as if the ice had only recently

retreated. But where the protecting cover of clay or other

superficial deposits has been newly removed, the peculiar ice-

worn surface is as fresh as that by the side of a modern
glacier. Observations of the directions of the striae have

shown that on the whole these markings diverge from the

main masses of high ground. In Scandinavia they run west-

wards and south-westwards on the Norwegian coasts, and
eastwards or south-eastwards across the lower grounds of

Sweden. When the ice descended into the basin of the Baltic

and the plaias of northern Germany, it moved southwards

and south-westwards, but seems to have slightly changed its

direction in different areas and at different times. Its move-
ments can be made out partly from the strisa on the solid

rock, but more generally from the glacial drift which it has

left behind. Thus it can be shown to have moved down
the Baltic into the North Sea. At Berlin its movement
must have been from east to west. But at Leipsic, as

recently ascertained by Credner, it came from N.N.W. to

S.S.R, being doubtless shed off in that direction by the

high grounds of the Harz mountains. Its southern limit

can be traced with tolerable clearness from Jevennaar in

Holland eastwards across the Rhine valley, along the base

•f the Westphalian hills, round the projecting promontory
•f the Harz, and then southwards through Saxony to the

roots of the Erzgebirge. Passing next south-eastwards

along the flanks of the lUesen and Sudeten chain, it sweeps
across Poland into Russia, circling round by Kieff, and
northwards by Nijni Novgorod towards the Urals.

It has been estimated that, excluding Finland, Scandi-

navia, and the British Isles, the ice mu.'it have covered not

less than 1,700,000 square kilometres of the present low-

lands of Europe. Its influence on the solid rocks over

which it passed has not been everywhere equal. Over

much of the north German plain, indeed, the rocks are con-

cealed under drift. But in the more undulating hilly ground,

particularly in the north and north-west, the ice has effected

the most extraordinary abrasion. It is hardly possible,

indeed, to describe adequately in words these regions of

most intense glaciation. The old gneiss of Norway and

Sutherlandshire, for example, has been so eroded, smoothed,

and polished, that it stands up in endless rounded hum-

mocks, many of them still smooth and flowing like dolphins'

backs, with little pools, tarns, and larger lakes lying between

them. Seen from a height the ground appears like a billowy

sea of cold grey stone. The lakes, every one of them lying

in a hollow of erosion, seem scattered broadcast over the

landscape. So enduring is the rock, that even after the

lapse of so long an interval, it retains its ice-worn aspect

almost as unimpaired as if the work of the glacier had been

done only a few generations since.

Some idea of the massiveness of the ice-sheet is obtain-

able from a consideration of the way in which the stri» run

across important hill ranges, and athv/art what might seem

to be their natural direction. Whilst there was a general

southward movement from the great snow-fields of Scandi-

navia, the high grounds of Britain were important enough

to have their own independent ice, which, as the stria; show,

radiated outward, some of it passing westwards into the

Atlantic and some of it eastward iuto the North Sea. So
thick must it have been as it moved off the Scottish High-

lands that it went across the broad plains of Perthshire,

filling them up to a depth of at least 2000 feet, and passing

across the range of the Ochil Hills, which at a distance of

12 miles runs parallel with the Highland mountains, and
reaches a height of 2352 feet. In such cases it has been

observed that the striaj along the lower slopes of the hill

barrier run either parallel with the trend of the ground ot

slant up obliquely, while those on the summits may cross

the ridge at right angles to its course. This siiows that there

must have been a differential movement in the great ice-

sheet, the lower parts, as in a river, becoming embayed,
and being forced to move in a direction sometimes even at

a right angle to that of the general advance. On the lower

grounds, also, the striaj, converging from different sides,

unite at last in one general trend as the various ice-sheets

must have done, as they descended from the high grounds

on either side and coalesced into one common mass.

This is well seen in the great central valley of Scotland.

Still more marked is the deflexion of the stri* in Caith-

ness and the Orkney and Shetland Islands. In these

districts the general direction of the striation is from
S.S.E., which, in Caithness, is nearly at right angles to

what might have been anticipated. This deflexion has

been attributed to the coalescence of the ice from Norway
and from the northern Highlands in the basin of the North
Sea, and its subsequent progress along the resultant line

into the Atlantic. But it may have been due to the fan-

shaped spreading out of the vast mass of ice descending

into the Moray Firth ; for the striae on the south side of

that inlet run E. by S., and at last S.E., on the north-east

of Aberdeenshire, showing that the ice, on the one hand,

turned southwards into the North Sea, until it met the

N.E. stream from Kincardineshire and the valleys of the Dee
and Don, while, on the other, it moved northward so as

no doubt to join the Scandinavian sheet, and march with

it into the Atlantic. The basin of the North Sea must
have been choked up with ice in its northern parts, if not

entirely. At that time England and the north-west of

France w-cre united, so that any portion of the North Sea
basia not invaded by land-ice must Lave formed a lake.
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with its outlet by the hollow through which the Strait of

Dover has since been opened. It has been suggested that

during such a condition of things the widespread fresh-

water deposit termed Loess was formed, which covers so

large a space in the lower plains of the Rhins and the

north of Belgium, and appears in the vallevs of the south-

east of England.

The ice is computed to have been at least between GOOO
and 7000 feet thick in Norway, measured from the present

sea-level. From the height at which its transported debris

has been observed on the Harz, it is believed to have been

at least 1470 feet thick there, and to have gradually risen

in elevation as one vast plateau, like that which at the

present time covers the interior of Greenland. Among the

Alps it attained almost incredible dimensions. The present

enowfields and glaciers of these mountains, large though

they are, form no more than the mere shrunken remnants

of. the great mantle of snow and ice which then over-

spread Switzerland. In the Bernese Oberland, for example,

the valleys were filled. to the brim with ice, wliich, moving
northwards, crossed the great plain, and actually overrode

a part of the Jura mountains, iluge fragments of granite

and other rocks from the central chain of the Alps are

found high on the slopes of that range of heights.

Boulder-clay or Till.-—Under this name is included the

debris which accumulated and was pushed onward under

the ice-sheet, the "grund morane " or "moraine profonde"

(ante, p. 282). All over the low grounds of Xorth Germany,

Denmark, and Holland lies a stony or earthy clay passing

into sand or gravel, in which, together with locally derived

debris, there is a greater or less proportion of fragments

from the north. Some of the rocks of Scandinavia, Finland,

and the Upper Baltic are of so distinctive a kind that they

can be recognized in small pieces in the boulder-clay. Thus
the peculiar syenite of Lanrwig in the south of Norway has

been recognized abundantly in the drift of Denmark; it

occurs in that of Hamburg, and in the boulder-clay of the

Holderness cliflfs in Yorkshire. The weU-known Ehomben-
porpbyr of southern Norway has likewise been recognized

at Holderness. Fragments of the Silur;an rocks from

Gothland, or from the Russian islands Dago or Oesel, have

been met with as far as the north of Holland. These trans-

ported fragments, so abundant within the line of demarca-

tion just traced, are an impressive testimony to the move-

ments of the northern ice-sheet and floating ice.

The boulder-clay is not spread as a uniform sheet over

the ground, but varies greatly in thickness and in irregu-

larity of surface. Round the mountainous centres of dis-

persion it is apt to occur in long ridges or " drums " which

run in the general direction of the rock-striation.

In thoi^e areas which served as independent centres of

dispersion for the ice-sheet, the boulder-clay partakes largely

of the local character of the rocks of each district where it

occurs. Thus in Scotland the clay varies in colour and
composition as it is traced from district to district. Over
the Carboniferous rocks it is dark, over the red sandstones

it is red, over the Sdurian rocks it is fawn-coloured. The
great majority of the stones also are of local origin, Bot

always from the immediately adjacent rocks, but from
points witliin a distance of a few miles. Evidence of trans-

port, however, can be gathered from the stones, for they

are found in almost every case to include a proportion of

fragments which have come from beyond the district. The
direction indicated by the percentage of travelled stones is

always the same for each region. Thus, in the lower part

of the valley of the Firth of Forth, while most of the frag-

ments are from the surrounding Carboniferous formations,

from 5 to 20 per cent, is found to have come eastward

from the Old Red Sandstone range of the Ochil Hills—

a

distance of 25 or 30 miles, while 2 to 5 per cent, are

pieces of the Highland rocks, which must have come from
the high grounds at least -50 miles to the north-west. The
evidence of dispersion revealed by the stones in the boulder-

clay harmonizes with that of the striae on the rocks. Every
main mass of elevated ground in Britain seems to have
caused the ice to move outward from it for a certain dis-

tance, until the stream coalesced with that descending from
some other height. In Scotland the ice was massive enough
to move out into the basin of the North Sea (then doubtless

in great part usurped by the glaciers) until it met that

which was streaming down from Scandinavia. Hence no

Scandinavian blocks have ever been found in Scotland.

But the Norwegian ice which crept southwards across

Denmark, may once have extended across the North Sea to

the Yorkshire coast, if the Scandinavian stones of Holder-

ness were not carried on floating ice.

The stones in the boulder-clay have a characteristic form

and surface. They are usually oblong, have one or more flat

sides or "soles," are smoothed or polished, and have their

edges worn round. Where they consist of a fine-grained

^
enduring rock, they are almost invariably found to be

;
striated, the striae running with the long axis of the stone.

j
These markings are precisely similar to those on the solid

rocks underneath the boulder clay, and like them have

manifestly been produced by the friction of stones and
' grains of sand as the whole mass of debris was being steadily

j

pushed on in one given direction by the resistless advance

of the ice {ante, p. 282).

Interglacial Beds.—The, boulder-clay is not one uniform

mass of material In a limited section, indeed, it usually

appears as an unstratified mass of stiff stony clay. But it

is found on further examination to be split up with various

inconstant and local interstratiflcations. Beds of sand,

gravel, fine clay, and peaty layers occur in this way in

different platforms in the boulder clay. In Scotland and
elsewhere these interpolated beds bear witness to inter-

vals when the ice retired from the area, and the land, so fai

as uncovered, was clothed with vegetation and traversed

by herds of the hairy mammoth, reindeer, and musk-

ox. Hence the Jocg glacial period must have been inter-

rupted by episodes probably of considerable duration wheD
a milder climate prevailed. Such an alternation of con-

ditions is explained on the hypothesis discussed in previous

pages {ante, pp. 218-220).

Evidences of Submergence.—After the ice had attained its

greatest development, the land, which perhaps in north-

western Europe stood at a higher level above the sea than

it has done since, began to subside. The ice-fields were
carried down below the sea-level, where they broke up and
cumbered the sea with floating bergs. The heaps of loose

debris which had gathered under the ice, being now exposed

to waves, ground-swell, and marine currents, were thereby

more or less washed down and reassorted. Coast-ice, no
doubt, still formed along the shores, and was broken up
into movhig floes, as happens every year now in northern

Greenland. The proofs of this phase of the long glacial

period are contained in the sands, gravels, erratic blocks,

and stratified clays which overlie the coarse older till. It

is difficult to determine the extent of the submergence, for

when the land rose the more elevated portions continued to

be the seats of glaciers, which, moving over the surface,

destroyed the deposits which would otherwise have remained

as witnesses of the presence of -the sea. The most satis-

factory evidence is undoubtedly that supplied by beds of

marine shells. These have been observed on Moel Tryfan,

in North Wales, at a height of no less than 1350 feet, but
as the same kind of deposits in which they occur extend to

a much greater height, the submergence probably consider-

ably exceeded the limit at which the shells occur. In
Cheshire beds of shelb have been met with at a height of
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1200 feet. In Scotland the highest level from which they

have yet been obtained is 52-t feet; and in this instance

they lie in one of the interstratifications in the boulder-clay.

The coast of Scotland is fringed by a succession of raised

beaches which, up to that at 100 feet above the present

mean tide-level, are often remarkably fresh. The 100-feet

terrace forms a wide plateau in the estuary of the Forth,

and the 50-feet terrace is as conspicuous on the Clyde.

The elevation of the land has brought up within tide-marks

some of the clays deposited over the sea-floor during the

time of the submergence. In the Clyde basin and some
of the western fjords these clays (Clyde beds) are full of

shells. Comparing the species with those of the adjacent

seas, we find them to be more boreal in character ; nearly

the whole of the species still live in Scottish seas, though

a few are extremely rare. Some of the more characteristic

northern shells in these deposits are Pecten Islandiaix,

Tellina calcai-ea, Leda iruncata, L. lanteolaia, Saxicava

rugosa, Panopcea Norvegica, Trophon dathratum, and
Jfa/ica dausa.

That ice continued to float about in these waters is shown
by the striated stones contained in the fine clays, and by
the remarkably contorted structure which these clays occa-

eionally display. Sections may be seen where, upon per-

fectly undisturbed horizontal strata of clay and sand, other

similar strata have been violently crumpled, while horizontal

beds lie directly upon them. These contortions must have

been produced by the horizontal pressure of some heavy
body moving upon the originally flat beds. No doubt the

agent was ice in the form of large stranding masses which
were driven' aground in the fjords or shallow waters where
the clays accumulated. Another indication of the presence

of floating ice is furnished by large boulders scattered over

the country, and lying sometimes on the stratified sands
and gravels, though no doubt many of the so-called erratics

belong to the time of the chief glaciation.

One of the most puzzling members of the Drift is the

series of sands and gravels which cover the low grounds in

many places, and rise up to heights of 1000 feet and more.

These deposits are sometimes spread out in undulating
sheets, which, in the lower districts, seem to merge insen-

sibly into the marine terraces and raised beaches. But they
are also very commonly disposed in remarkable mounds and
in ridges which run across valleys, along hill-sides, and even
over watersheds. These ridges are known in Scotland as

kames, in Ireland as eskers, and in Scandinavia as osar.

They consist sometimes of coarSe gravel or earthy detritus,

but more usually of clean, well-stratified sand and gravel,

the stratification towards the surface corresponding with the
esternal slopes of the ground, in such a manner as to prove
that the ridges are original forms of deposit, and not the
result of the irregular erosion of a general bed of sand and
gravel. Some writers have compared these features to the
submarine banks formed in the pathway of tidal currents

near the shore. Others have supposed them rathe!- to be of

ierrestrial origin, due to the melting of the great snow-fislds

and glaciers, and the consequent discharge of large quantities
of water over the country. But no very satisfactory explan-
ation has yet been given.

Ri-emergence.—Later Glaciers.—When the land began to

rise again, the temperature all over central and northern
Europe was still severe. Vast sheets of ice still held sway
over the mountains, and continued to descend into the lower
tracts and to go out to sea. To this period are ascribed
certain terraces or "parallel-roads" which run along the sides
of valleys in the Scottish Highlands. It is believed that
the mass of ice descending from some of the loftier snow-
fields of this time was so great as to accumulate in front of
lateral valleys, and to so choke them up as to cause the
water to accumulate in them and flow out in an opposite

direction by the col at the head. In these natural reservoirs

the level at which the water stood for a time was marked

by a horizontal ledge or platform due partly to erosion of

the hill-side and partly to the arrest of the descending

debris when it entered the water.

Every group of mountains nourished its own glaciers

;

even small islands, such as Arran in Scotland, had their

snowfields, whence glaciers crept down into the valleys

and shed their moraines. It would appear indeed that

some of the northern glaciers of Scotland continued to

reach the sea-level even when the land had risen to

within 50 feet or less of its present elevation. On the east

side of Sutherlandshire the moraines descend to the 50-

feet raised beach ; on the west side of the same county they

come down still lower. The higher mountains of Europe

still show the descendants of these later glaciers, but the

ice has retreated from the lower elevations. In the Vosgea

the glaciers have long disappeared, but their moraines

remain still fresh. In Wales, Cumberland, and the

southern uplands and Highlands of Scotland, moraines,

perched blocks, and roches mouionnees attest the abund-

ance and persistence of the last glaciers. It is sometimes

possible to trace the stages in the gradual retreat of the

ice towards its parent snow-fields, for the crescent-shaped

moraine mounds lie one behind another until thoy finally

die out about the head of the valley, near what must have
been the edge of the snow-field.

We know as yet very little of the fauna and flora of the

land during the Glacial Period in Europe. The vegetation

was doubtless in great measure the same as that of arctic

Norway at the present day. The animals included the

musk-ox, lemming, rein-deer, and other still living arctic

forms, but included some which have become extinct, such

as the hairy mammoth and woolly rhinoceros. During the

milder inter-glacial periods denizens of warraerregions found

their way northwards into Europe. Thus the hippopotamus
haunted the rivers of the south of England. By degrees,

as the climate ameliorated, the arctic vegetation was finally

extirpated from the lower grounds of central and western

Europe, and plants loving a milder temperature, which had
doubtless been natives of Europe before the period of great

cold, were enabled to reoccupy the sites whence they had
been driven. On the higher mountains, where the climate

is stiU not wholly uncongenial for them, colonies of this

once general arctic flora still survive. The arctic auimals

have also been driven away to their northern homes, or

have become wholly extinct. And thus, as imperceptibly

as it began, the long and varied Ice Age came to an end as

it merged into the next succeeding geological period.

Eecent oe Human Period.

That long succession of ages to which the name of the

Glacial Period has been given shaded without abrupt change
of any kind into what is termed the Human or Recent
Period. Indeed it may be said with truth that the Glacial

Period still exists in Europe. The snow-fields and glaciers

have disappeared from Britain, but they still linger among
the Pyrenees, remain in larger mass among the Alps, and
spread over wide areas in northern Scandinavia. This dove-
tailing or overlapping of geological periods has been the
rule from the beginning of time, the apparently abrupt
transitions in the geological record being due to imperfec-
tions in the chronicle.

The question has often been asked whether man was
coeval with the Ice Age. To give an answer, we must know
within what limits the term Ice Age is used, and to what
particular country or district the question refers. For it

is evident that even to-day man is contemporary with the
Ice Age in the Alpine valleys and ia Finmark. There can
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be no doubt that he inhabited Europe after the greatest
extension of the ice, but while the rivers were still larger
than now from the melting snow, and flowed at higher levels.

The proofs of the existence of man in former geological

periods are not to be sought for in the occurrence of his ovi'n

bodily remains, as in the case of other animals. His bones
are indeed now and then to be found, but in the vast
majority of cases his former presence is revealed by the im-
plements he has left behind him, formed of stone, metal,
or bone. 5Iany years ago the archieologists of Denmark,
adopting the subdivisions of the Latin poets, classified the
prehistoric traces of man in three great divisions—those of

(1) the Stone Age, (2) the Bronze Age, and (3) the Iron
Age. There can be no doubt that, on the whole, this has
been- the general order of succession. Men used stone and
bone before they had discovered the use of metaL Never-
theless, the use of stcns long survived the introduction of

bronze and iron. In fact, in many European countries

where metal has been known for many centuries, there are
districts where stone implements are still employed, or
where they were in use until quite recently. It is

obvious also that, as there are still barbarous tribes un-
acquainted with the fabrication of metal, the Stone Age is

not yet extinct in many parts of the world. In this in-

stance we again see how geological periods run into each
other. The nature or shape of the implement cannot there-

fore be always a very satisfactory proof of antiquity. We
must judge of it by the circumstances under which it was
found. From the fact that in north-western Europe the

ruder kind of stone weapons occurs in what are certainly the

older deposits, while others of more highly finished work-

manship are found in later accumulations, the Stone Age
has been subdivided into an early or Palceolithic and a
later or Neolithic epoch. There can be no doubt, however,

that the later was in great measure coeval with the age of

bronze, and even to some extent of iron.

The deposits which contain the history of the human
period are cavern-loam, river-alluvia, lake-bottoms, peat-

mosses, sand-dunes, and other superficial accumulations.

Most calcareous districts abound in underground tunnels

and caverns which have been dissolved by the passage of

water from the surface {ante, p. 271). In a large number
of cases these cavities have communicated with the outer

surface, so that terrestrial animals, includingman himself,

have made use of them as places of retreat, or have fallen

or been washed into them. The floors of some of them are

covered with loam or cave- earth, resulting from the deposit

of the silt carried in the water which formerly flowed

through them. Very commonly also, a deposit of stalag-

mite has formed from the drip of the roof. Hence any
organic remains which may have found their way to these

floors have been sealed up and admirably preserved.

Above the present levels of the rivers there lie platforms

or terraces of alluvium, sometimes to a height of 80 or 100
feet. These deposits are fragments of the river gravels and
loams laid down when the streams flowed at that elevation,

and therefore before the valleys were widened and deepened
to their present form. River action is at the best but slow.

To erode the vallej'S to bo great a depth beneath the level

of the upper alluvia, must have demanded a period of many
ceuturies. There can therefore be no doubt of the high

antiquity of these deposits. They have yielded the remains

of many mammals, some of them extinct, together with the

flint flakes made by man. From the nature and structure

of some of the high-lying gravels, there can be little doubt
tliat they were formed at a time when the rivers were larger

than now, and were liable to be frozen and to be obstructed

by large accumulations of ice. We are thus able to connect
the formations of the human period with some of the later

phases of the Ice Age in the west of Europe.

10-15

From the evidence of caverns and river-alluvia of Britain,
Germany, and France, Dawkins enumerates about fifty

mammals as among the chief inhabitants of Europe during
the early human period. They include many of the ani-
mals still found wild in Europe, Asia, or Africa, such as
the marmot, hare, beaver, lemming, leopard, lynx, wild cat,

otter, brown bear, wolf, fox, African elephant, musk sheep,
chamois, wild boar, horse, reindeer, and hippopotamus. It
will be observed what a remarkable mixture there is in this
list of forms now found in alpine or arctic regions, on the
one hand, with others only now to be seen in warm lati-

tudes. Probably there continued to be great alternations
ofclimate and changes in the distribution of food, so that
migrations successively from opposite quarters took place
into central and western Europe. But among the denizens
of these regions were some that have been long extinct, such
as the mammoth, Elephas antiquus, Machaiyodus laiidens,

the woolly rhinoceros, the Irish elk, and others. That
man was the contemporary of these extinct forms is shown
both by the association of his flint weapons with their

remains, and by the discovery of a tusk of the mammoth
with an admirable outline of the animal carved upon it.

This valuable relic, with bones of the reindeer ntid stag
admirably sculptured into likenesses of these animals, was
found in one of the caves of Perigord in central France.
From the beds of lakes, and from peat-mosses, evidences

of more advanced civilization have been obtained. In
Switzerland and elsewhere, remains of wooden pile-dwellings
have been observed during times when the water has been
low. Associated with these are weapons and implements
of stone, in other cases of bronze and of iron, pottery, rude
kinds of cloth, seeds of diff"erent cereals, and bones of do-
mesticated animals. The dog, swine, goat, horned sheep, and
other familiar animals appear as the companions of man.
But there is evidence that some of the creatures which he
tamed to his use were not natives of Europe, but had their

original stocks in central Asia, and that some of his grains
must likewise have been introduced. Hence we have
glimpses into some of the early human migrations from that
eastern centre whence so many successive waves of popula-
tion have invaded Europe.
The later chronicles of the geologist merge insensibly

into those of the archaeologist. The latter claims as his

field whatever belongs to the history of man on the globe
;

the former includes the history of man in that larger history

of the earth of which a brief outline has been given in the

foregoing pages.

Post-Teetiaet Series in North America.

The general succession of events in post-Tertiary

times appears to have been nearly the same over the

northern hemisphere both in the New and the Old World.

In North America we have the same sharply-defined line

between the older post-Tertiary deposits and previous forma-

tions, due to the glacial conditions which, overspreading

these regions, in great measure destroyed the superficial

accumulations of the immediately preceding eras. The
Quaternary or post-Tertiary formations are grouped by
American geologists in the following subdivisions :—
4. Eecent and

J
Peat, alluvium, blown sand, '' alkali " deposits.

Prehistoric
j

geyser deposits, cave deposits, artificial mounds.
„ -m i Rivcr-ten-aces, loess.
3. Terrace....

jp^i3^4t^^^,,^3
2. Champlain ...i'aa.-i'cai'a sand, Cliamplain clays, Leda clay.

1. Glacial Boulder clays, nustratified clays, sands, and gravels.

1. Glacial.—As in Europe, the glacial deposits increase in thick-

ness and variety from south to north. The southern limit of the

unstratified drift lies somewhere in the neijjhbourhood of the 39tli

parallel of north latitude, and the deposit ranges from the Atlantic

westward to the meridian of 98°. It spreads, therefore, across

British North America, and is found over a considerable area of

the norih-castern States. It rises to a height of 5800 feet among
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the Whilo Mounfciins."' The absence of any true boulder-drift on

the Kocky Jtountain slopes, where it might have been looked for,

is rctnirkablo.

Underneatli the boulder-clay the solid rocks, as in Europe, are

often well striated. The direction of the stris is generally soutli-

\rarj, varying to stuth-cast and south-west according to the form

of the ground. In recent years extensive ice-worn rocV-surfaccs

have been observed among the Rocky Mountains by Hayden, Kin^,

and others, proving tliat these elevations formerly possessed their

glaciers, if they were not buried under the great ice-sheet.

The drift bears witness to a general southerly transport of material,

and, in conjunction with the striated rocks, shows that the great ice-

eheet moved from north to south at least as far as about the latitude

of W.ashington. Logan mentions that in some parts of Canada tlie

glacial drift and boulders run iu ridges north and south, thus corre-

sponding withtho general direction of transport, like the "drums"
in Britain. As in Euroiie, the coarse boulder-clay at tho base of

the Quaternary deposits is essentially unfossiliferous.

2. Chaviplain,—Under this name American geologists class the

aands, grovels, and clays which overlie the lower boulder-drift.

Thes^ deposits include coarse unstratified gravels, as well as finely-

stratified clays. In eastern Canada they are well developed, and

show the following subdivisions ;

—

!St Maurice and Sorcl sands; Saxicava sand of Montreal;

upper sand and gravel of Beauport ; upper Champlain
clay and sand of Vermont.

.
j
Lcda clay of the St I^awrence and Ottawa ; lower shell-

l/>wer.
j ^^^ pf jjeauport . lower Champlain clay of Vermont.

Tlie lower subdivisions consist chiefly of clays, which rise to a

height of 600 feet above the sea. They have some interstratified

beds of siliceous sand, but few boulders. They contain marine

organisms, such as Leda truncala, Saxicava rugosa, Tcllhta Grccn-

landica, bones of seals, whales, &c. On the banks of the Ottawa,

in Gloucester, the clays contain numerous nodules which have been

formed round organic bodies, particularly the fish Mallotus vitlosiis

or capeling of the Lower St Lawrence. Dawson also obtained

numerous remains of terrestrial marsh plants, grasses, carices,

mosses, and algae. This writer states that about 100 species of

marine invertebrates have been obtained from the clays of the St

Lawrence valley. All except four or five species iu the older part

of the deposits are shells of the boreal or Arctic regions of tho

Atlantic ; and about half are found also in tho glacial clays of

Britain. The great majority are now living in the Gulf of St

Lawrence and neighbouring coasts, especially off Labrador.'

3. Terrace.—This division includes the terraced deposits of

alluvial material so marked along the river valleys and lake margins

in tho northern part of the United States and in Canada, and found

also in some degree along the sea-coast. These deposits occur in

successive platforms or terraces, marking the contraction in volume
of the lakes and rivers, consequent, probably, upon intermittent up-

heavals of the land. They are well developed round the great lakes.

Thus in the basin of Lake Huron deposits of fine sand and clay con-

taining fresh-water shells rise to a height of 40 feet or more above

the present level of the water, and run back from the shore sometimes

for 20 miles. Regular terraces, corresponding to former water-

leveb of the lake, run for miles along the shores at heights of 120,

150, and 200 feet. Shingle beaches and mounds or ridges, exactly

like those now in coui-se ot formation along the e.xposed shores of

Lake Huron, can be recognized at heights of 60, 70, and 100 feet.

Unfossiliferous terraces ocour abundantly on tho margin of Lake
Superior. At one point mentioned by Logan, no fewer than seven

of these ancient beaches occur at intervals up to a height of 331 feet

above the present level of tho lake.' Most of the rivers are bordered

with lines of terraces, as in the well-known example of the Con-
necticut valley described by Hitchcock. The rivers are believed to

have had their maximum volume at the beginning of the Terrace

epoch, swollen doubtless by the melting of tho still existing ice-

sheets and suow-fields. Their work consisted partly in depositing

fins alluvium or loess over their flood-plains, partly in scorning their

ehannels out of the Champlain formations. Greater elevation

tbwards the interior, by augmenting their slope, increased their

excavating power.

Terraces of marine origin likewise occur both on the coast and
far inland. On the coast of Maine they occur at heights of 150
to 200 feet, round Lake Champlain at least as high as 300 feet, and
at Montreal nearly 500 feet above the present level of the sea. In

the absence of organic remains, however, it is not always possible

to distinguish between terraces of marine origin marking former sea-

margins, and those left by tho retirement of rivers and lakes. In
tho Bay of Fundy evidence has been cited by Dawson to prove sub-

sidence, for ho has observed there a submerged forest of pine and
Iwech lying 25 feet below high-water mark.'

4. Jicccnl and Frchi^ric.—The deposits in this group are esscn-

' Acadian Oeolcgy, p, 76.
• Aiadian Geology, p. 28.

Geology of Canada, p. 910.

tially the same with those in Europe ; and, as in that continent so

in America, no definite lines can be drawn within which they should

be confined. They cannot be sharply separated from the Terrace

series, on the one hand, nor from modern accumulations, on the

other. Besides the marshes, peat-bogs, and other organic deposits

which belong to an early period in the human occupation of America,

some of the younger alluvia of the river-valleys and lakes c;in no

doubt claim a high antiquity, though they have not supplied the

same copious evidence of early man which gives so much interest to

the corresponding European formations. Heaps of shells of cdibte

species occur on the coasts of Nova Scotia, Maine, &c. The large

mounds of artificial origin in the Mississippi valley have excited

much attention.

PAET VIL—PHYSIOGRAPHICAL GEOLOOY.

In the investigation of the geological history of any-

country, two questions present themselves. We have first

to consider the nature and arrangement of the rocks which

underlie the surface, and to ascertain from them what lias

been the march of events, what changes in geography have

successively taken place, and what races of plants and

animals have come and gone. The gradual geological

evolution of the earth has been sketched in the foregoing

par^ of this article. But besides the history of the solid

rocks beneath the surface of the land, there is that of the

surface itself. Jlountains and plains, valleys and ravines,

clifl's, peaks, passes, lakes, and the many other features of

a country demand attention. By what processes have these

varied outlines been impressed upon the surface of the

globe] Are they of different ages, and if so, how can their

history be ascertained 1

The branch of geological inquiry which endeavours to

answer these questions has been termed Physiography or

Physiographical Geology. Its investigations evidently de-

mand an acquaintance with Stratigraphical Geology. We
must be able to trace out the former geographical conditions

oi the globe before we can adequately reason on the origin

of those now existing. Hence the consideration of this

branch of tlie subject has necessarily been reserved for this

concluding section.

The stratified formations, of which the succession and
history have been traced in the previous pages, were chiefly

laid down on the sea-floor in wide horizontal or gently
inclined sheets. They have since been upraised into land;
their horizontality has been in great part destroyed; and they
have been enormously wasted by denuding agents. In con-

sidering therefore how they have acquired their present ex-

ternal forms, we have to deal with the effects of two kinds
of forces, one acting from below, the other on the surface.

These stratified rocks were, on the whole, deposited in

shallow water, and have been repeatedly upraised and
denuded, so that the younger have been formed out of the
waste of the older. They have their modern counterparts,
not in the deposits of the great ocean-basins, but in those
of comparatively shallow seas. The inference to be drawn
from these facts is that the present continental regions,

through many local oscillations, have existed as terrestrial

ridges from a remote geological antiquity, and that the ocean
basins in like manner have, on the whole, retained their
identity. ^Vhen the geologist asks himself how the present
distribution of sea and land is to be accounted for, he finds
that the answer to the question goes back to early Palaeozoic
times, whence he can in some cases trace the gradual
growth of a continent downward through the long cycles of
geological time. But there still remains the problem to
account for the original wrinkling of the surface of the globe,-

w-hereby the present great ridges and hollows were produced.
It is now generally agreed that these inequalities have

been produced by unequal contraction of the earth's mass,
the interior contracting more than the outer crust, which
must therefore have accommodated itself to this diminution
of diameter by undergoing corrugation. But there seem.*
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to have been some original distribution of materials in the

globe that initiated the depressions on the areas which

they have retained. It has been already pointed out (ante, p.

223) that the matter underlying the oceans is more dense

than that beneath the continents, and that, partly at least,

to this cause must the present position of the oceans be

attributed. The early and persistent subsidence of these

areas, with the consequent increase of density, seems to have

determined the main contours of the earth's surface.

From what has been stated in part iv., the reader

will understand that rocks which were originally horizontal,

or nearly so, have beeti crumpled over tracts thousands of

E^uare miles in extent, bj as to occupy now a superficial

area greatly less than that which they originally covered.

It is evident that they have been horizontaUy compressed,

and that this result can only have been achieved as a con-

sequeuce of the subsidence of such a curved surface as that

of our globe. The difficulty of explaining these corruga-

tions on the hypothesis of the contraction of a solid g.'obe

is undoubtedly great. Mr O. Fisher, indeed, believes

that the present inequalities of contour on the earth's sur-

face are from sixty-six to eleven and a half times as great

£3 they would have beeu had they resulted from the con-

traction of a solid globe; and he has suggested that the earth

need not have become solid throughout simultaneously, and
consequently may have been considerably larger than it is

now at the time when a solid crust was first formed.^

The geological phenomena long ago led to a belief in the

liquidity of the earth's interior. Since this belief has been

BO weightily opposed by the physical arguments already

adduced (ante, p. 225), geologists have endeavoured to

modify it in such a way as, if possible, to satisfy the re-

quirements of physics, while at the Bame time providing

an adequate explanation of the corrugation of the earth's

crust. Mr Hopkins, Professor Dana, Professor Shaler, and
Mr Fisher have, on different grounds, advocated the ex-

istence of a fluid or viscous substratum beneath the crust,

the contraction and consolidation of which produce t^e

corrugations of the rocks and of the surface. "The increase

of temperature," says Mr Fisher, "though rapid near the

Burfacfi, becomes less and less as we descend, so that, if the

earth were once wholly melted, the temperature near the

centre is not very greatly above what it is at a depth which,

compared to the earth's radius, is smaU. Consequently, if

it requires great pressure to solidify the materials at such

a temperature, it ia probable that the melting temperature

may be reached before the pressure is sufficient to solidify."

The crust, of course, must be able to sustain itself on the cor-

rugated surface of the supposed viscous layer without break-

ing up and sinking. The same writer has even suggested

that the observed amount of corrugation is more than can be

accounted for even on this hypothesis, and that the shrink-

age may have been duo not merely to cooling, but to the

escape of water from the interior in the form of the super-

heated steam of volcanic vents." More recently Herr
Siemens hag been led, from observations made in May 1878
at Vesuvius, to conclude that vast quantities of hydrogen
gas, or combustible compounds of hydrogen, exist in the

earth's interior, and that these, rising and exploding in the

funnels of volcanoes, give rise to the detonations and clouds

of steam.'

Leaving the vexed question of the condition of the earth's

interior, the hypothesis of secular cooling and contraction

furnishes a natural explanation of the origin of the domin-
ant elevations and depressions of the surface, and of the

intense crumpling which the rocks in many regions have
undergone. Taking 0'09 as the coefficient of contraction

' Cavibridge Phil. Trans., vol. xii. pt. iL, 1875.
' Phil. Mag., October 1875.
' ilonaUbtricht dcr K. prenss. Ahid. Wissenschaft, 1878^ p. 658.
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for ft supposed stratum 500 miles thick, lying beneath 25

miles of crust, and passing from a fused into a solid stat^,

Mr Fislior found that every 100 miles measured along a

great circle on the surface would have been one mile larger

before the contraction, and that this might produce a trian-

gular elevation of " 25 square miles on a base of 100 mUes,

which would give a range of mountains half a mile high.

If only 50 miles out of the hundred were disturbed, the

range would be a mile high, and so on."*

The effects of this lateral pressure may show themselves

either in broad dome-like elevations, or in narrower and
loftier ridges of mountain. The structure of the crust is so

complex, and the resistance offered by it to the pressure ia

consequently so varied, that abundant cause is furnished for

almost any diversity in the forms and distribution of the

wrinkles into which it is thrown. It is evident, however,

that the folds have tended to follow a linear direction. In
North America, from early geological times, they have kept

on the whole on the lines of meridians. In the Old World,

on the contrary, they have chosen diverse trends, but the

last great crumplings— those of the Alps, Caucasus, and
the great mountain ranges of central Asia—have risen along

parallels of latitude.

Mountain chains must therefore be regarded as evidence

of the shrinkage of the earth's mas^ They may be the

result of one movement, or of a long succession of such

movements. Formed on lines of weakness in the crust,

they have again and again given relief from the strain of

compression by undergoing fresh crumpling and upheaval.

The successive stages of uplift are usually not difficult to

trace. The chief guide is supplied by unconformability, as

explained on p. 318. Let us suppose, for example, that

a mountain range consists of upraised Lower Silurian

rocks, upon the upturned aud denuded edges of which the

Carboniferous Limestone lies transgressively. The original

upheaval of that range must have taken place at the

period of geological time represented by the interval

between the Lower Silurian and the Oarbonifeions Lime-

stone formatioiis. If, in following the range along its

course, we found at last the Carboniferous Limestone

also highly inclined and covered unconformably by the

Upper Coal-measures, we should know that a second uplift

of that portion of the ground haa taken place between

tho time of the Limestone and that of the Upper Coal-

riieasures. By this simple and obvious kind of evidence

the relative ages of different mountain chains may be com-

pared. In most great mountain-chains, however, the rooko

have been 60 intensely crumpled, and even inverted, that

much labour may be required before their true relations can

be determined.

The Alps offer an instructive example of a great mountain cliain

formed by repeated movements during a long succession of geologi-

cal periods. As has been already stated, the central portions of the

chain consist of gneiss, schists, granite, and other crystalline rocks,

partly referable to the Archsean series, but many of which appear to

be metamorphosed formations of Palteozoic, Secondary, and even of

older Tertiary age.

It would appear therefore that the first outlines of the Alps were

traced out even in Archaean times, and that after submergence, and

the deposit of Palaeozoic formations along their flanks, if not over

most of their site, they were re-elevated into land. From the re-

lations of the Mesozbio rocks to each other, we may infer that

several renewed uplifts after successive denudations took place before

the beginning of the Tertiary formations. A large part of tlie range

was as we have seen, submerged during the Eocene period under

the waters of that wide sea which spread across the centre of the

Old World, and in which the Nummulitic Limestone and Flysch were

deposited. But about the close of that period the grand upheaval

took place to which the present magnitude of the mountains 131

chiefly due. The older Tertiary rocks, previously horizontal under

ihe sea, were raised up into land, crumpled, dislocated, inverted,

together with all the older formations of the chain. So intense was

the compression to which the Eocene clays and sands were subjected

* Cambridge Phil. Trans., vol. xi. pt. iii.
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that they were converted into rocks as liord nnd crystalline as many
of the Palieozoic masses. It is strange to retiect that the enduring

materials out of which so many of the mountains, cliffs, and pin-

nacles of the Alps have been formed are of no higher geological an-

tiquir/ than the London Clay and other soft Eocene deposits of the

south of England. After the paroxysm of elevation had ended, one

or more large lakes were formed along the northern base of the

mountains. In these hollows the Swiss molasse accumulated to a

depth of more than 6000 feet—a great pile of slowly formed gravels,

sands, and clays. • That the sea gained occasional access to the region

is shown by the interpolation of bands containing marine organisms,

as already stated {ante, p. 363). Not improbably a gradual su)>-

sidence of the region was going on during the formation of tlie

molasse. But towards the close of the Miocene period another great

epoch of mountain-making was ushered in. The lakes disappeared,

and their thick sediments were thrust up into large, broken, moun-
tain masses. 'J'lie Righi, Kossberg, and other prominent heights

a'.ong the northern flank of the Alps are formed of these upturned

lacustrine deposits. Since that great movement no paroxysm
seems to have affected the Alpine region. Ceaseless changes,

indeed, have been in progress, but they have been due not so much
to subterranean causes as to those subaerial forces which are still so

active.

The gradual evolution of a continent during a long succession of

geological periods has been admirably worked out for North
America by Dana, King, Hayden, Newberry, Powell, Dawson, and

others. The general character of the structure is extreme sim-

plicity, as compared with that of the Old World. In the Eocky
Jfountain region, for example, while the Palaeozoic formations lie

unconformably upon the Archxan gneiss, there is, according to King,

a regular conformable sequence from the Lower Silurian to the

Jurassic rocks. During the enormous interval of time represented

by these massive formations what is now the axis of the continent

remained undisturbed save by a gentle and protracted subsidence.

In tho great depression thus produced all the Palaeozoic and a great

part of the Mosozoic rocks were accumulated. At the close of the

Jurassic period the first great upheavals took place. Two lofty

ranges of mountains,—the Sierra Nevada (now with summits more
than 14,000 feet high, and the Wahsatch,—400 miles apart, were

pushed up from the great subsiding area. These movements were

followed by a prolonged subsidence, during which Cretaceous sedi-

ments accumulated over the Rocky Mountain region to a depth of

9000 feet or more. Then came another vast uplift, whereby the

Cretaceous sediments were elevated into the crest of the -mountains,

and a parallel coast-range was formed fronting the Pacific. Intense

metamorphism of the Cretaceous rocks is stated to have taken

place. During the Tertiary ages the Rocky Mountains were perma-

nently raised above the sea, and gradually elevated to their present

Iieight. Vast lakes existed among them, in which, as in the

Miocene basins of the Alps, enormous masses of sediment accumu-
lated. The slopes of the land were clothed with an abundant vege-

tation, in which, as already stated (ante, p. 365), we may trace the

ancestors of many of the living trees of North America. One of

the most striking features in the later phases of this history was the

outpouring of gre.it floods of trachj'te and other lavas from many
points and assures over a vast space of tho Rocky Jlountains. In

the Snake River region these lavas have a depth of 700 to 1000
feet, over an area 300 miles in breadth.

These examples show that the elevation of mountains

has been occasional and, so to speak, paroxysmaL Long
intervals elapsed when a slow subsidence took place, but at

last a point was reached when the descending crust, unable

auy longer to withstand the accumulated lateral pressure,

was forced to find relief by rising into mountain ridges.

With this effort the elevatory movements ceased. They
were followed either by a stationary period, or more usually

by a renewal of tho gradual depression, until eventually

relief was again obtained by upheaval, sometimes along new
lines, but often on those which had previously been used.

We see also how, by such enormous compression, the

rocks should have acquired a cleavage structurtf {ante,

p. 306). Soft clays have been squeezed and folded till

they have become hard fissile slates. So intense have been

the corrugation and compression that the strata have under-

gone a chemical rearrangement of their particles ; they

have been " metamorphosed " or changed into schists and
gneisses, if indeed some portions of them have not been
actually fused and intruded into the surrounding mtsses as

igneous rocks.

The consideration of these changes enables ns to realize

why the strata of a great mountain chain should rise into

steeper folds as they are traced away from the plains, until

they are found at last folded back upon themselves, and

the older are made to overlie the younger. Instead of oveQ

lying the central and more ancient masses of the range, they

seem really to dip into and under them, so that a sectiou

across the region might convey the impression of a great

syncline instead of a great and complicated anticline. This

fan-shaped arrangement of the rocks may be observed even

in the single mountains of a great chain. Mount Blanc is

a familiar example.

Another piece of geological structure is sometimes brought

vividly before ns by the examination of these regions of

disturbance. Not only have the rocks been crumpled and

inverted ; they have likewise been traversed by great dis-

locations. Those on one side of a fissure have been pushed

bodily over those on the other side, or they have experienced

a vertical displacement of hundreds or even thousands of

feet. As a rule, however, dislocations are more easily traced,

if they are not also larger and more numerous, an}ong the

low grounds than among the mountains. One of the most

remarkable and important faults in Europe is that which

bounds the southern edge of the Belgian coal-field. It can

be traced across Belgium, has recently been detected in the

Boulonnais (ante, p. 350, note), and may not improbably run

beneath the Secondary and Tertiary rocks of the south of

England. It is a remarkable fact that faults which have a

vertical displacement of many thousands of feet produce

little or no effect upon the surface. The great Belgian fault,

for example, is crossed by the valleys of the Meuse, and other

northerly-flowing streams. Yet so indistinctly is it marked

in tho Meuse valley that no one would suspect its existence

from any peculiarity in the general form of the ground, and

even an experienced geologist, until he had learned the

structure of the district, would scarcely detect any fault at

all.

With the fractures along mountain chains we may connect

the hot springs so frequently to be met with in these regions.

But the most important connexion with the heated interior

is that established by volcanic vents. The theory of secvdar

contraction, while affording a rational explanation of the

origin of the great terrestrial ridges, serves at the same time

to show why volcanoes should so frequently rise along these

ridgss {ante, p. 254). The elevation of the crust, by
diminishing the pressure on the parts beneath the upraised

tracts, permits them to assume a liquid condition, and to

rise within reach of the surface when, driven upwards by

the expansion of superheated vapours, they are ejected in

the form of lava or ashes.

It appears therefore that the present contours of the

earth's surface must be due in large measure to the effects

of the contraction of a cooling globe. The crust has been

repeatedly corrugated, sometimes suffering sudden and

paroxysmal shocks, at other times undergoing slow and long-

continued upheaval and depression.

But these subterranean movements form only one phase

of tho operations by which the outlines of the land have

been produced. They have ridged up the solid crust above

the S!!a-level, and have thus given rise to land, but the land

as we now see it has acquired its features from the prolonged

and varied action of the epigene agents upon rocks of very

varied heights and powers of resistance.

It is evident that, as a whole, the land suffers ceaseless

erosion from the time that it appears above water. It is

likewise clear, from the nature of the materials composing

most of the rocks of the land, that they have been derived

from old denudations of the same kind And thus, side

by side with the various upheavals and subsidences, there

has been a continuous removal of materials from the land,

and an equally persistent deposit of these materials under

water, and consequent growth of new rocks.
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This degradation of the surface may be aptly compared

to a process of sculpturing, which begins as soon as the land

emerges from the sea, and never ceases so long as any por-

tion of the land remains above' water. Ths implements

employed by nature in this great work are those epigene

forces whose operations have already been described. Each

of them, like a special kind of graving tool, produces its

own characteristic impress on the land. The work of rain,

of frost, of rivers, of glaciers, can be readily discriminated,

though they all combine harmoniously towards the achieve-

ment of their one common task. Hence the present con-

tours of the land must depend partly (1) on the vigour with

which the several epigene agents perform their work of

erosion, (2) on the original configuration of the ground,

and the influence it may have had in guiding the opera-

tions of these agents, and (3) on the varying structure and

powers of resistance possessed by the rocks.

1. Taking a broad view of denudation, we may conveni-

ectly group together the action of air, frost, springs, rivers,

glaciers, and the other agents which wear down the surface

of the land, under the one common designation of subaerial,

and that of the sea as marine. The general results of sub-

aerial action are—to furrow and channel the land, to erode

valleys, to sharpen and splinter the ridges of mountains,

and thus, while roughening, to lower the general surface

and carry out the detritus to the sea. The action of the

sea, on the other hand, is to plane down the land to the

level at which the influence of breakers and ground-swell

ceases to have any erosive effect ; the flat platform, so often

visible between tide-marks on a rocky exposed coast-line,

is an impressive illustration of the tendency of marine

denudation. The combined result of subaerial and marine

action, if unimpeded by any subterranean movement, would

evidently be to reduce the land to one general level under

the sea. For, except in that upper marginal 2one where
the waves and tidal currents play, the waters of the ocean

protect the solid rocks which they cover. And the rocks

indeed can find no permanent protection anywhere else.

But to reduce a large area of land such as a continent to

the condition of a submarine plain, would require a longer

period of time than seems to have elapsed between two.

epochs of upheaval Traces of ancient plains of marine de-

nudation are to bo met with in Scandinavia and in Scotland,

on but a comparatively small scale, as if there had been time

for only a narrow platform to be formed before the next

paroxysm of contraction and uplift completely renovated

the geography of the region.

Instead of trying to estimate how much work is done by
each of the subaerial agents in eroding the land, we gain a"

much more impressive idea of the reality and magnitude
of their work as a whole by treating their operations as one
great process, the effects of which can be actually measured.

The true gauge of the present yearly waste of the surface

of the land is furnished by the amount of mineral matter
carried every year into the sea by rivers. This mineral
matter is partly in mechanical suspension, partly in chemical
solution, and is to no small extent pushed in the form of

shingle and sand along the bottoms of the streams. Some
data respecting its amount have been already given {aiiie,

pp. 274, 278). If we take the ratios furnished by the
Mississippi as a fair average, which, from the vast area and
varied climatal and geographical characters of the region

drained by that river, they probably are, then we learn that

6 o\i 6^^ '•f ^ ^°o'' is worn away from the general surface of

the land every year. At this rate, if the present erosion

could be sustained, the whole American continent, of which,
according to Humboldt, the mean height is 748 feet, would
be worn down to the sea-level in about 4i millions of years
—a comparatively short period in geological chronology.

It is obvious, however, that the denudation is not equally

distributed over the whole surface of the land. If ^^jVoth
of a foot is the mean rate from the whole surface, then some
parts, including the more level grounds, must lose very
much less than that amount, while other parts, such as the
slopes and valleys, must lose very much more. The pro-
portions between these extremes must continually vary
throughout every country, according to angle of declivity,
nature of surface, amount and distribution of rainfall, and
whether the rain is spread over the year or concentrated
into a short period.

The proportion between the area covered by the more
level ground of a country, where the rate of denudation is

least, and that of the declivities, valleys, and stream chan-
nels, where that rate is greatest, may be assumed as nine to
one. The extent of the annual waste may be further taken
to be nine times greater over the latter than over the former,
so that, while the more level parts of the surface have been
lowered 1 foot, the valleys have lost 9 feet. Taking the
mean rates of waste over the whole area to be ^ty*^* "^
a foot per annum we find that on these data the annual loss

amounts to fths of a foot from the flatter grounds and 5
feet from the valleys in 6000 years. This is equal to a loss

of 1 foot from the former in 10,800 years and from the
later in 1200 years, or to Jjth of an inch from the one in

75 and from the other in 8i- years. At this rate of erosion,

a valley 1000 feet deep may be excavated in 1,200,000
years. These estimates are only approximations to the

truth, but they are valuable in directing attention to the

real efficacy of the apparently insignificant subaerial denuda-
tion now in progress. Any other estimates of the relative

amount of material worn away from the different parts of

the surface may be taken, 'but the mean annual loss from
the whole area, as ascertained by the river discharge, re-

mains unaffected. If we represent too large an amount as

removed from the valleys we diminish the loss from the

open country, or if we make the contingent derived from
the latter too great we lessen that from the former.

2. From this reasoning it follows that, apart altogether

from irregularities of surface due to inequalities of upheaval,

every area of land exposed to ordinary subaerial action

must, in the end, be channeled into a system of valleys.

Ev^n a smooth featureless tract elevated uniformly above
the sea would eventually be widely and deeply eroded.

Nor would this require a long geological period, for, at

the present rate of waste -in the Mississippi basin, valleys

800 feet might be carved out in a million years. Un-
doubtedly the original features superinduced by subter-

ranean action would guide and modify the operations of

running water, though their influence would certainly wane
as the features themselves slowly disappeared. In no case

probably would the aboriginal contour remain through a

succession of geological periods. Traces of it might still be

discernible, but they would be well-nigh effaced by the new
outlines produced by the superficial agents. In the vast

tablelands of Colorado and the other western territories of

the United States an impressive picture is visible of the

results of mere subaerial erosion on undisturbed and nearly

level strata. Systems of stream-courses and valleys, river

gorges unexampled elsewhere in the world for depth and

length, vast winding lines of escarpment, like ranges of sea-

cliffs, terraced slopes rising from plateau to plateau, huge

buttresses and solitary stacks- standing like islands out of

the plains, great mountain masses towering into picturesque

peaks and pinnacles cleft by innumerable gullies, yet every-

where marked by the parallel bars of the horizontal strata

out of which they have been carved—these are the orderly

symmetrical characteristics of a country where the scenery

is due entirely to the action of subaerial agents on the one

hand and the varying resistance of perfectly regular stratified

rocks on the other. The Alps, on the contrary, present an
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iustructive example of the kind of scenery that arises where

a mass of high ground has resulted from the intense cor

mgation and upheaval of a complicated series of stratified

and crystalline rocks, subseiiuenlly for a vast period carved

by rain, frost, springs, and gkiciors. We see ho*, on the

outer flanks of those mountains among the ridges of the

Jura, the strata begin to undulate in long wave-like ridges,

and how, as we enter the main chain, the undulations

assume a more gigantic tumultuous character, until, along

the central heights, the mountains lift themselves towards

the sky like the storm-swept crests of vast earth billows.

The whole aspect of the ground suggests intense commotion.
Where the strata appear along the cliffs or slopes they may
often be seen twisted and crumpled on the most gigantic

scale. Out of this complicated mass of material the sub-

aerial forces have been ceaselessly at work since its first

elevation. They have cut out valleys, sometimes along the

original depressions, sometimes down the slopes. They
have eroded lake-basins, dug out corries or cirques, notched
and furrgwed the ridges, splintered the crests, and have left

no part of the original surface unmodified. But they have
not effaced all traces of the convulsions by which the Alps
were upheaved.

3. The 'details of the sculpture of the land have mainly
depended on the nature of the materials on which nature's

erosive tools have bffen employed. The joints by which all

rocks are traversed have served as dominant lines along
which the rain has filtered, and the springs have rben, and
the frost wedges have been driven. On the high, bare
scarps of a high moimtain the inner structure of the mass
is laid open, and there the system of joints is seen to have
determined the lines of crest, the vertical walls of cliff and
precipice, the forms of buttress and recess, the position of

cleft and chasm, the outline of spire and pinnacle. On the
lower slopes, even under the tapestry of verdure which
nature delights to hang where she can over her naked rocks,

we may detect the same pervading influence of the joints

upon the forms assumed by ravines and crags. Each kind
of rock, too, gives rise to its own characteristic form of

scenery. The massive crystalline rocks, such as granite,

yield each in its own fashion to the resistless attacks of the

denuding forces. They are broadly marked off fromtte'
stratified rocks in which the parallel bands of the bedding
form a leading feature in every cliff and bare mountain slope.

Among the latter rocks also very distinctive types of surface
may be observed. A range of sandstone hUls, for example,
presents a marked contrast to one of limestone.

In the physiography of any region, the mountains are
the dominant features. A true mountain chain consists of
rocks which have been crumpled and pushed up in the
manner already described. But ranges of hills almost
moontainous in their bulk may be formed by the gradual
erosion of valleys out of a mass of original high ground.
In this way some ancient tablelands, those of Norway and
of the Highlands of Scotland, for example, have been so
channeled by deep fjords and glens that they now consist
of massive rugged hills, either isolated or connected along
the flanks. The forms of the valleys thus eroded have been
governed partly by the atrncture and composition of the
rocks, and partly by the relative potency of the different
denuding agents. Where the influence of rain and frost
has been slight, and the streams, supplied from distant
sources, have had sufficient declivity, deep, narrow, precipi-
tous ravines or gorges have been excavated. The canons
of the Colorado are a magnificent example of this result.
Where, on the other hand, ordinary atmospheric action has
been more rapid, the sides of the river channels have been
attacked, and open sloping glens and valleys have been hol-
lowed out A gorge or defile is usually due to the action of
a waterfall, which, beginning with some abrupt declivity or
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precipice in the course of the river when it first commenced

to flow, or caused by some hard rock crossing the channel,

has eaten its way backward, as already explained (p; 276).

Lakes may have been formed in several ways. 1. By
subterranean movements as, for example, during those which

gave rise to mountain chains. But these hollows, unless

continually deepened by subsequent movements of a similar

nature would be fiUed up by the sediment continually

washed into them from the adjoining slopes, The numer-

ous lakes in such a mountain system as the Alps cannot be

due merely to this cause, unless we suppose the upheaval

of the mountains to have been geologically quite recent, or

that subsidence must take place continuously or periodically

below each independent basin. But there is evidence that

the upheaval of the lakes is not of recent date, while tlia

idea of perpetuating lakes by continual subsidence would

demand, not in the Alps merely, but all over the northern

hemisphere where lakes are so abundant, an amount of sub-

terranean movement of which, if it really existed, there

would assuredly be plenty of other evidence. 2. By irregu-

larities in the deposition of superficial accumulations prior

to the elevation of the land or during the disappearance of

the ice-sheet. The • numerous tarns and lakes enclosed

within mounds and ridges of drift-clay and gravel are ex-

amples. 3. By the acccumulation of a barrier across the

channel of a stream and the consequent ponding back of the

water. This may be done, for instance, by a landslip, by
the advance of a glacier across a valley, or by the throwing
up of a bank by the sea across the mouth of a river. 4.

By erosion.' The only agent capable of excavating hollows

out of the solid rock such as might form lake-basins is

glacier-ice {ante, p. 282). It is a remarkable fact, of which
the significance may now be seen, that the innumerable lake-

basins of the northern hemisphere lie on surfaces of intensely

ice-worn rock. The striae can be seen on the smoother
rock-surfaces slipping into the water on all sides; These
striae were produced by ice moving over the rock. If the
ice could, as the strise prove, descend into the rock-basins

and mount np the farther side, smoothing and striating the
rock as it went, it could erode the basins. It is hardly
possible to convey in words an adequate conception of the
enormous extent to which the north of Europe and North
America has had its surface ground down by ice. The
ordinary rough surfaces produced by atmospheric disintegra-

tion have been replaced by a peculiar flowing contour which
is traceable even to below the sea-level.

In the general subaerial denudation of a country, innu-

merable minor-features are worked out as the structure of

the rocks controls the operations of the eroding agents.

Thus, among comparatively undisturbed strata, a, hard bed
resting upon others of a softer kind is apt to form along its

outcrop a line of cliff or escarpment. Though a long range

of such cliffs resembles a coast that has been worn by the

sea, it may be entirely due to mere atmospheric waste.

Again, the more resisting portions of a rock may be seen

projecting as crags or knolls. An igneous mass will stand

out as a bold hill from amidst the more decomposable strata

through which it has risen. These features, often so

marked on the lower grounds, attain their most conspicuous

development among the higher and barer parts of the

mountains, where subaerial disintegration is most rapid.

The torrents tear out deep gullies from the sides of the

declivities. Corries are scooped out on the one hand, and
naked precipices are' left on the other. The harder bands
of rock project as massive ribs down the slopes, shoot up
into prominent airruilles, or give to the summits the notched

saw-like outlines they so often present..

Tablelands may sometimes arise from the abrasion of hard
rocks and the production of a level plain by the action of

the sea, or rather of that action combined with the previous
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degradation of the- land by subaerial waste. But most of

the great tablelantls of the globe seem to be platforms of

little-disturbed strata which have been upraised bodily to a

cocsiderable elevation. No sooner, however, are they placed

in that position than they are attacked by running water,

and begin to be hollowed out into systems of valleys. As
the valleys sink, the platforms between them grow into

narrower and more definite ridges, until eventually the

level tableland is converted into a complicated network of

liills and valleys, wherein, nevertheless, the key to the whole

arrangement is furnished by a knowledge of the disposition

and effects of the flow of water. The examples of this

process brought to light in Colorado, Wyoming, Nevada,

and the other western territories, by Newberry, King,

Hayden, Powell, and other explorers, are among the most
striking monuments of geological operations in the world.

The materials worn from the surface of the higher are

spread out over the lower grounds. We have already traced

how streams at once begin to drop their freight of sediment

when, by the lessening of their declivity, their carryitig
power is diminished (p. 276-7). The great . plains of the
earth's surface are due to this deposit of gravel, sand, and
loam. They are thus monjiments at once of the destructive
and reproductive processes which have been in progress un-
ceasingly since the first land rose above the sea and the firiit

shower of rain fell Every pebble and particle of their soil,

once part of the distant mountains, has travelled slowly and
fitfully downward. Again and again have these materials
been shifted, ever moving downward and sea-ward. For
centuries, perhaps, they have taken their share in the fer-

tility of the plains and have ministered to the necessities of
flower and tree, of the bird of the air, the beast of the field,

and of man himself. But their destiny is still the great
ocean. In that bourne alone can they find undisturbed
repose, and there, slowly accumulating in massive beds, they
will remain until, in the course of ages, renewed upheaval
shall raise them into future land, there once more to pass

through the same cycle of change. ('a. G&i
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GEOMETKY
TAKT I.—PURE GEOMETRY.

GEOMETRY has teen divided since the time of Euclid

into an "elementary" and a "higher" part. The
contents and limits of the former have been fixed by
Eachd's Elements. The Litter included at the time of

the Greek mathematicians principally the properties of the

eonic sections and of a few other curves. The methods used

in both were essentially the same. These began to be re-

placed during the 17th century by more powerful methods,

invented by Roberval, Pascal, Desargues, and others. But
the impetus which higher geometry received in their works
was soon arrested, in consequence of the discoveries of

Descartes,—the now calculus to which these gave rise

absorbing the attention of mathematicians almost ex-

clusively, until Monge, at the end of the 18th century,

r6.established "pure" as distinguished from Descartes's

"coordinate" (or analytical) geonjetrj'. Since then the

purely geometrical methods have been continuously ex-

tended, especially by Poncelet, Steiner, Von Staudt, and
Cremona, and in England by Ifirst and Henry Smith, to

mention only a few of the leading names.
Whilst higher geometry thus made most rapid progress,

the elementary part remained almost imaltered. It has

been taught up to the present day on the basis of EucHd's
Elements, the latter being either used directly as a text^

book (in England), or being roplaqed (in most parts of the

Continent) by text-books which are . essentiaUy Euclid's

Elements reivritten, .with a few additions about the men-
suration of the circle, cone, cylinder, and sphere. Only
within a very recent period have attempts been made to

change the character of the elementary part by introducing

Bome of the modern methods.

We shaU give in this article—first, a survey of elemen-
tary geometry as contained in Euclid's Elements, and then,

in form of an independent treatise, an introduction to

higher geometry, based on modem methods. In the

former part we shall suppose thdt a copy of Euclid's

Elements is in the hands of the reader, so that wb may
dispense, as a rule, with giving proofs or drawing figures,

We thus shall give only the contents of his propositions

grouped together in such a way as to show their connexion,

and often expressed in words which differ from the verbal

translation in order to make their meaning clear. It will

make little difference which of the many English editions

of Euclid's Elements the reader takes. Of these we may
mention Simson's,' Potts's, and Todhunter's,

Sbctioh L—Elementary or Euciidian Geometet.

The Axioms.

§ 1. Tlie object of geometryis to investigate the proper-

ties of space. The first step must consist in establishing

those fundamental properties from which all others follow

by processes of deductive reasoning. They are laid down
in the Axioms, and these ought to form such a system that

nothing need be added to them in order fully to charac-

terize space, and that nothing may be left out without mak-
ing the system incomplete. They must, in fact, completely

"define" space. Several such systems are conceivable.

Euclid has given one\ others have been put forward in

recent times by Riemann (Abhandl. der honigl. Gesellsch.

zu Gottingen, vol. xiii.), by Helmholz {Gbtiinger Nach-
richten, June 1868), and by Grassmann {Ausdchnungslehre
von 1844). How many axioms the system ought to con-

tain, and which system is the simplest, may be said to be

still an open question. We shall consider only Euclid's

system.

§ 2. The axioms are obtained from inspection of space

and of solids in space,—whence from experience. The same

source gives us the notions of the geometrical entities to

which the axioms relate, viz., soUds, surfaces, lines or

curves, and points, A solid is directly given by expe-

rience; we have only to abstract all material from it in

order to gain the notion of a geometrical sohd. This has

shape, size, position, and may be moved. Its boundary or

boundaries are called surfaces. They separate one part of

space from another, and are said to have no thickness.

Their boundaries are curves or lines, and these have

length only. Their boundaries, again, are points, which

have no magnitude but only position. We thus come in

three steps from solids to points which have no magnitude;

in each step we lose one extension. Hence we say a solid

has three dimensions, a surface two, a line one, and a point

none. Space itself, of which a sohd forms only a pjirt, is

also said to be of three dimensions. The same tlung is

intended to be expressed by saying that a solid has length,

breadth, and thickness, a surface length and breadth, a line

length only, and a point no extension whatsoever.

Euclid gives the essence of these statements as defini-

tions ;

—

Def. 1, I. A paint is that which hai 7W parts, or which has no mag-
nitiide.

Def. 2, I. A line is length without breadth.

Def. 6, I. A superficies is that which has only length and breadth.

Def. 1, XI. A solid is that which has length, breadth, and thick-

ness.

If we allow motion in geometry,^—and it seems impos-
sible to avoid it,—we may generate these entities by
moving a point, a line, or a surface, thus :

—

The path of a moving point is a line.

The path of a moving line is, in general, a surface.

The path of a moving surface is, in general, a solid.

And we may then assume that the lines, surfaces, and
solids, as defined before, can all be generated in this man-
ner. From this generation of the entities it follows again
that the boundaries—the first and last position of the mov-
ing element—of a Hne are points, and so on ; and thus we
come back to the considerations with which we started.

Euclid points this out in his definitions,—Def. 3, I.,

Def. 6, I., and Def. 2, XI. He does not, however, show
the connexion which these definitions have with those
mentioned before. When points and hnes have been
defined, a statement like Def. 3, I, "The extremities of a
line are points," is a proposition which either has to be
proved, and then it is a theorem, or which has to be taken
for granted, in which case it is an axiom. And so with
Def. 6, I., and Def. 2, XL

§ 3. Euclid's definitions mentioned above are attempts to
describe, in a few words, notions which we have obtained
by inspection of and abstraction from solids. A few more
notions have to be added to these, principally those of the
simplest line—the straight line, and of the simplest surface
—the flat surface or plane. These notions wo possess, but
to define them accurately is difficult Euchd's Definition

4, I., "A straight line is that which hes evenly between
its extreme points," must be meaningless to any one who
has not the notion of straightness in his mind. Neither
does it state a property of the straight line which can be
used in any further investigation. Such a property is

given in Axiom 10, I. It is really this axiom, together
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with Postulates 2 and 3,_wliich characterkea the sttaiglit

Iin&

Whilst for the straight line the verbal definition and

axiom are kept apart, Euclid mixes them up in the case of

the plane. Here the Definition 7, L, includes an axiom.

It defines a plane as a surface which has the property that

every straight line which joins any two points in it lies

altogether in the suifaoe. But if we take a straight line

and a point in such a surface, and draw all straight lines

which join the latter to all points in the first liiie, the

surface will be fully determined This construction is

therefore sufficient as a definition. That every other

straight line which joins any two points in this surface

lies altogether in it is a further property, and to assume it

gives another axiom.

Thus a number of Euclid's axioms are hidden among
his first definitions. A still greater confusion exists in

the present editions of Euclid between the postulates and
axioms so-called, but thisis due to later editors and not

to Euclid himself. The latter had the last three axioms

put together with the postulates (aiTj^/xara), so that these

were meant to include all assumptions relating to space.

The remaining assumptions which relate to magnitudes in

general, viz., the first eight "axioms" in modern editions,

were called "common notions" {Koival avoiai). Of the latter

a few may be said to be definitions. Thus the eighth

might be taken as a definition of " equal," and the seventh

of halves. If we wish to collect the axioms used in

Euclid's Elements, we have therefore to take the three

postulates, the last three axioms as generally given, a few

axioms hidden in the definitions, and an axiom used by
Euclid in the proof of Prop. 4 and on a few other occa-

sions, viz., that figures may be moved in space vsithout

change of shape or size.

"We shall not enter into the investigation how far the

assumptions which would be included in such a list are

sufficient, and how far they are necessary. It may be

sufficient here to state that from the beginning of a

geometrical science to the present century attempts without

and have been made to prove the last of Euclid's axioms,

that only at the beginning of the present century the

futility of this attempt was shown, and that only within the

last twenty years the true nature of the connexion between

the axioms has become known through the researches of

Riemann and Heknholz, although Grassmann had pub-

lished already, in 1844, his classical but long-neglected

Ausdeli 11 ungsleh re.

§ 4. The assumptions actually made by Euclid may be

stated as foUows :

—

1. Straiglit lines exist which have the property that any one of

them may be produced both iraya without limit, that through any
two jjoints in space such a line may be drawn, and that any two of

them coincide throughout their indefinite extensions as soon as two
points in the one coincide with two points in the other. (This

gives the contents of Def. 4, part of Def. 35, the first two Postulates,

and Axiom 10.)

2. Plane surfaces or planes exist having the property laid down
in Def. 7, that every straight line joining any two points in such a
Burface lies altogether in it.

3. Eight angles, as defined in Def. 10, are possible, and all right

angles are equal ; that is to say, wherever in space we take a

plane, and wherever in that plane we construct a right angle, all

anjrles thus constructed will be equal, so that any one of them may
be made to coincide with ^ny other. (Axiom 11.)

4. The 12th Axiom of Euclid, This we shall not state now, hut
only introduce it when we cannot proceed any further without it.

5. Figures may be freely moved in space without change of

shape or size. This is assumed by Euclid, but not stated as an
axiom.

6. In any plane a circle may be dsBcribed, having any point in

that plane as centre, and its distance from any other point in that

plane as radius. (Postulate 3.)

The definitions which have-not been mentioned are aU
' nominal definitions," that is to say, they fix a name for a

lU-15*

thing, described. Many of them overdotermine a figuta
(Compare notes to definitions in Simson's or Todhuuter'«
edition.)

§ 5. Euclid's Elements are contained in thirteen books.
Of these the first four and the sixth are devoted to " plane
geometry," as the investigation of figures in a plane is

generally called. The 5th book contains the theory of

proportion which is used in Book VI. The 7th, 8th,
and 9 th books are purely arithmetical, whDst the lOtli

contains a most ingenious treatment of geometrical irrational

quantities. These four books will be excluded from our
survey. The remaining three books relate to figures in
space, or, as it is generally called, to " solid geometry." The
7th, 8th, 9th, 10th, 13th, and part of the 11th and 12tli

books are now generally omitted from the school editions

of the Elements. In the first four and in the 6th book
it is to be understood that all figures are drawn in a
plane.

Book I. of Euclid's "Elements."

§ 6. According to the third postulate it is possible to draw in
any plane a circle which has its centre at any given point, and its

radius equal to the distance of this point from any other point
given in the plane. This mates it possible (Prop. 1) to eonstnict

on a given line AB an equilateral triangle, by drawing first a
circle with A as centre and AB af radius, and then a circle with B
as centre and BA as radius. The point where these circles inter-

sect—that they intersect Enclid quietly assumes—is the vertex of

the required triangle. Euclid does not suppose, however, that a

circle may he drawn which has its jadius equal to the distance be-

tween any two points unless one of the points be the centi-e. This
Implies also that we are not supposed to be able to make any
straight line equal to any other straight line, or to carry a distance

about in space. Euclid therefore next solves the problem : It

is required along a given straight line from a point in it to set

off a distance equal to the length of another straight line given

anywhere in the plane. This is done in two steps. It is shown io

Prop. 2 how a straight line may be- drawn from a given point equal

in length to another given straight line not drawn from that point

And then the problem itself is solved in Prop. 3, by drawing firet

through the given point some straight line of the required length,

and then about the same point as centre a circle having this length

as radius. This circle will cut off from the given straight line a

length equal to the required one. Now-a-days, instead of going

through this long process, we take a pair of compasses and set oS
the given length by its aii This assumes that we may move a

length about without changing it. But Euclid has not assumed it,

and this proceeding would be fully justified by his desire not to

take for gianted more than was necessary, if he were not obliged

at his very next step actually to make this assumption, though
without stating it.

§ 7. We now come (in Prop, i) to the first theorem. It is the

fundamental theorem of Euclid's whole system, there being only a

very few propositions (like Props. 13, 14, 15, 1.), except those in the

5th book and the first half of the 11th, which do not depend upon
it. It is stated very accurately, though somewhat clumsily, aa

follows :

—

If two triangles Tiave two sides of tTie one equal to two sides of the

oClior,. each to each, and have also the angles contained by those sides

equal (o one another, they shall also hare their hases or third sides

eqiud; and the two triangles shall be equal; and their other angles

shall be equal, each to each, namely, those to which the equal sides are

opjposite.

That is to say, the triangles are "identically" equal, and one

may he considered as a copy of the other. The proof is very simple.

The first triangle is taken up and placed on the second, so that tht

parts of the triangles which are known to be equal fall upon each

other. It is then easily seen that also the remaining parts 'of one

coincide with those of the other, and that they are therefore equal.

This process of applying one figure to another Euclid scarcely uses

again, though many proofs would be simplified by doing so. The

process introduces motion into geometry, and includes, as already

stated, the axiom that figures may be moved without change of

shape or size.
i -.. .

If the last proposition be applied to an isosceles triangle, which

has two sides equal, we obtain the theorem (Prop. 5), if two sides

of a triangle are equal, then, the angles opposite these sides an
equal.

Euclid's proof is somewhat complicated, and a stumbling-block

to many schoolboys. The proof becomes much simpler if we con-

sider the isosceles triangle ABC (AB=AC) twice over, once as a

triangle BAC, and once as a triangle CAB; and now remember that
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AU, AC iu t}ie Cast are equal respectively to AC, AB in the second,

sod tlie angles included by these sides arc equaL Hence the tri-

«ligles are equal, and the angles in the one are equal to those iu the

other, viz., those which are opposite equal sides, i.e., angle ABC in

the first equals angle ACB in the second, as thev are opposite the

equal sides AC,and AB in the two triangles.

There follows the converse theorem (Prop. 6). 1/ Iwo angles in

It triangle are equal, then the sides opposite them are equal,— i.e., the

triangle is isosceles. The proof given consists in what is called a

rcduciio ad absurdum, a kind of proof often used by Euclid,

and principally in proving the converse of a previous theorem.

It assumes that the theorem to be proved is wrong, and then

shows that this assamption leads to an absurdity, i.e., to a con-

clusion which is in contradiction to a proposition proved before

—

that therefore tlie assumption made cannot be true, and hence that

the theorem is trae. It is often stated that Euclid invented this

kind of proof, but the method is most likely much older.

§ 8. It is next proved that tu-o triangles which have tlie three sides

of the o>te equal resjiedively to tliose of the other are identically equal,

luaicc that the angles of the one are equal respectively to those of tlic

other, those being equal zohich are opposite equal sides. This is

Prop. 8, Prop. 7 containing only a first step towards its proof.

These theorems allow now of the solution of a number of pro-

blems, viz. :

—

To bisect a given angle (Prop. 9).

To bisect a given finite straight line (Prop. 10).

To draw a straight line perpendicularly to a given straight line

through a given point in it (Prop. 11), and also through a given

point not in it (Prop. 12).

The solutions all depend upoO properties of isosceles triangles.

§ 9. The next three theorems relate to angles only, and might have
been proved before Prop. 4, (V even at the very beginning. The
first (Prop. 13) says, Tlie angles which one straight line makes vnth
anotlier straight line on one side of it either are tiro right angles or

are togctlur equal to two riglU angles. This theorem would have
been uunecessaiy if Euclid had admitted the notion of an angle

such that its two limits are in the same, straight line, and had
besides defined the sum of two angles.

Its converse (Prop. 11) is of great use, inasmuch a.s it enables us
in many cases to prove that two straight lines drawn from the same
point are one the continuation of the other. So also is

Prop 15. If two straight lines cut one another, the vertical or
opposite angles shall be equal.

§ 10 Euclid returns now to properties of triangles. Of great

importance for the next steps (though afterwards superseded by a
more complete theorem) is

Prop 16. If one side ofa triangle be produced, the exterior o.TvgU

shall lie greater than either of the interior opjiosUe angles.

Prop. 1 7, .4 ny two angles of a triangle are togetlicr less than two
right angles, is an immediate consequence of it. By the aid of
these two, tlie following fundamental properties of triangles are
easily proved :

—

Prop 18 The greater side of every triangle has tlie greater amglc
opposite to it ;

Its converse. Prop. 19. The greater angle of every triangle is

subtended by the greater side, or has tlie greater side opposite to it
;

Prop 20. Any two sides of a triangle are logetiier greater than
Oie third side ;

And also Prop. 21. Iffrom the ends of the side of a triaiigle there

be drawn two straight lines to a point viiOiin the triangle, these shall
be less than the other two sides of the trianale. but shall contain a
greater angle.

§ 11. Having solved two problems (Props. 22, 23), he retuniB to two
triangles which have two sides of the one equal respectively to two
sides of the other. It is known (Prop. 4) that if the included
angles are equal then the third sides are equal; and conversely
(Prop. 8), if the third sides are equal, then the angles included by
the first sides are equal. From this it follows that if the included
angles are not equal, the third sides are not equal, aud conversely,
that if the third sides are not equal, the included angles are not
equal. Euclid now completes this knowledge by proving, that " if
tie included angles are not equal, t/wn tite third si'.lc in thai triangle
is the greater whicti coiUains Uic greater angle;" and conversely, tljat
" if the tlUrd sides are unequal, that triangle contains the greater
angle which coiUains the greater side." These are Prop. 24 and
Prop. 25.

§ 12. The next theorem (Prop. 26) says ih&t if tvx) Irieuigles have
me side aiui two angles of the one equal respectively to one side and
two angles of the other, viz., in both triangles either the angles ad-
jacent to the equal side, or one angle adjacent and one angle opposite
it, then the two triangles are idcnlieally eqiiaZ.

This theorem belongs to a group with Prop, 4 and Prop. 8. Its
first case might have been given immediately after Prop. 4, but the
second case requires Prop. 16 for its proof.

i 13. We come now to the investigation of parallel straight lines,
I.e., of straight lines which lie in the same plane, and cannot be
made to meet however far they be produced eithi^ way. The in-

vestigation, wnicfl starts from Prop. 16, will become clearer if a few

names' be explained which are not all used by Euclid. It two
straight lines be cut by a third, the latter is now generally called a
" transversal " of the figure. It forms at the two points where it •

cuts the given lines four angles with each. Those of the angles

wliich lie between the given lines are called interior angles, and of

these, again, any two which lie on opposite sides of the transversal

but one at each of the two points are called " alternate angles."

\Ve may now state Prop. 16 thus :

—

If two straight lines which
•meet are cut by a transversal, their alternate angles are unequal.

For the lines will form a triangle, and one of the alternate angles

will be an exterior angle to the triangle, the other interior and
opposite to it.

From this follows at once the theorem contained in Prop. 27.

If two straight lines which are cut by a transversal ma.ie alternate

angles equal, the lines (annot meet, however far they be prodiieed,

hence they are parallel. This proves the existence of parallel lines.

Prop. 23 states the same fact in different forms. If a straight

line,falling on two other straight lines, make the exterior angle equal

to tliC interior and opposite angle on the same side of the line, or

make the interior angles on the same side together equal to two right

angles, llic two straigU lines shall be parallel to one another.

Hence we know that, " it two straight lines which are cut by a
transversal meet, their alternate angles are not equal"; and hence
that, " if alternate angles are equal, then the lines are parallel."

The question now 2U'ises, Are the propositions converse to thesa

true or not ! That is to eay, "If alternate angles are unequal, do
the lines meet?" And "if the lines are parallel, are aJtemate
angles necessarily equal ?"

The answer to either of these two questions implies tlie sraww
to the other. But it has been found impossible to prove that the
negation or the affirmation of either is true.

The ditficulty which thus arises is overcome by Euclid assuming
that the first question has to be answered in the affirmative. This
gives his last axiom (12), which we quote in his own words.

Axiom 12.

—

If a straight line ineettwo straiglU lines, so as tomaVe
Hie two interior angles on the same side of it taken together less than
tico right angles, these straiglU lines, being continitally produced,
shall at length meet on that side on which are the anales which, are
less than two right angles.

The answer to the second of the above qnestions follows from this,

and gives the theorem Prop. 29. If a straight line fall on two
parallel straight lines, it makes the alternate angles equal to one
another, and the exterior angle equal to the interior and opposite

angle on the same side, and also the two interior angles on the same
side together equal to two right angles.

§ 14. With this a new part of elementary geometry begins.

The earlier propositions are independent of this axiom, and would.
be trae even if a wrong assumption had been made in it.

They all relate to figures in a plane. Bat a plane is only one
among an infinite number of conceivable surfaces. We may draw
figures on any one of them and study their properties. We may,
for instance, take a sphere instead of tie plane, and obtain
"spherical" in the place of "plane" geo/netry. K on one of
these surfaces lines and figures could be dn.wn, answering to all

the definitions of our plane figures, and if th.< axioms with the ex-
ception of the last all hold, then all propositioas up to the 28th will
be true for these figures. This is the case in spherical geometry if

we substitute "shortest line " or "great circle "• for "straight
line," "small circle" for "circle," and if, besides, we limit all

figures, to a part of the sphere which is less tlan a hemisphere, so
that two points on it cannot be opposite ends of a diameter, and
therefore determine always one and only one great circle.

For spherical triangles, therefore, all the in portaut propositions

4, g; 26 ; 6 and 6 ; and 18, 19, and 20 will ho id good.
This remark wiU be sufficient to show the imix)ssibility of proving

Euclid's last axiom, which would mean proving that this axiom is
a consequence of the others, and hence that the theory of parallels

would hold on a spherical surface, where the other axioms do hold,
whilst parallels do not even exist.

It follows that the axiom in question states an inherent difference
between the plane and other surfaces, and that the plane is only
fully characterized when this axiom is added to the other assump-
tions;

§ 15,t ¥he introduction of the new aziom and of parallel lines
leads to a new cla.ss of propositions.

After proving (Prop. 80) that "two lines which are each parallel
to a third areparallel to each otherj' we obtain the new properties
of triangles contained in Prop. 32. Of the^e the second part is the
most important, Tiz., the theorem. The three interior angles of
every triangle are together equal to two right angles.

As easy deductions not given by Euclid but udded by Simson
follow the propositions ^out the angles in polygons, they are
given in Engtisli editions as corollaries to Prop. 32.

These theorems do not hold for spherical figures. The sura of the
interior angles of a spherical triangle is always greater than tw»
right angles, and iucieases Tvith the areeu
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§ 16. The theory of parallels as such may be said to be finislied

with Props. 33 and 34, wliich state properties of the parallelogram,

».«., of a quadrilateral formed by two pairs of parallels. They are

—

Prop. 33. The straigM lines whichjointhe exlrcmities of two cqital

and parallel straight li-iiea Uncards the same parts are themselves

equal and parallel ; and
Prop. 34. The opposite sides and angles of a parallelogram are

equal to one another, and the diameter {diagonal) bisects the parallelo-

gram, tliai is, divides it into two equal parts.
^

§ 17. The rest of the first book relates to anss of figures.

The theory is made to depend upon the theorems

—

Prop. 35. Parallelograms on the same base and between 'he same

parallels are equal to one another ; and

Prop. 36. Parallelcgrams on equal bases, and between the same

parallels, are equal to one anoUier.

As each parallelogram is bisected by a diagonal, the last theorems

hold also if the word parallelogram be replaced by "triangle," as is

done in Props. 37 and 38.

It is to be remarked that Euclid proves these propositions only

in the case when the parallelograms or triangles haTe their bases in

the same straight line.

The theorems converse to the last form the contents of the next

three propositions, viz. :—
Theorem (Props. 40 and 41).

—

Equal triangles, on the same or on

equal bases, in the same straight line, and on the same side of it, are

between the same parallels.

That the two cases here stated are given by Euclid in two sepa-

rate propositions proved separately is characteristic of his method.
§"18. To compare areas of other figures, Euclid shows first, in

Prop. 42, how to draw a parallelogram which is equal in area to a
given triangle, and has one of its angles equal to a given angle. If

the given angle is right, then the problem Is solved to draw a '

' rect-

angle " equal in area to a given triangle.

Next this parallelogram is transformed into another parallelo-

gram, which has one of its sides equal to a given straight line, whilst

its angles remain unaltered. This may be done by aid of the

theorem in

Prop. 43. The compleirients of the parallelograms which are about

the diameter of any parallelogram are equal to one arwlher.

Thus the problem (Prop. 44) is solved to construct aparallelogram

on a given line, which is equal in area to a given triangle, a^id which

has one angle equal to a given angle (generally a right angle).

As every polygon can be divided into a number of triangles,

we can now construct a parallelogram having a given angle, say a

right angle, and being equal in area to a given polygon. For each

of the triangles into which the polygon has been divided, a parallelo-

gram may be constructed, having one side equal to a given straight

line, and one angle equal to a given angle. If these parallelograms

be placed side by side, they may be added together to form a single

parallelogram, having still one side of the given length. This is

done in Prop. 45.

Herewith a means is found to compare areas of different polygons.

We need only construct two rectangles equal in area to the given

polygons, and having each one side of given length. By comparing
the unequal sides we are enabled to judge whether the areas are

equal, or which is the greater. Euclid does not state tliis con-

sequence, but the problem is taken up again at the end of the

second book, where it is shown how to construct a square equal

in area to a given polygon.

§ 19. The first book concludes with one of the most important
theorems in the whole of geometry, and one which has been cele-

brated since the earliest times. It is stated, but on doubtful
authority, that Pythagoras discovered it, and it has been called by
his name. If we call that side in a right-angled triangle which is

opposite the right angle the hypotenuse, we may state it as

follows :

—

Theorem op Pythagoras (Prop. 47).

—

In every right-angled tri-

angle the square on the hypotenuse is equal to the sum qfthe squares qf
the other sides.

And conversely-^

Prop. 48. ff the square described on one of the sides of a triangle be

equal to the squares described on the other sides, then the angle contained
by these two sides is a right angle.

On this theorem (Prop. 47) almost all geometrical measurement
depends, which cannot be directly obtain^

Book XL

§ 20. The propositions in the second book are very different in
character from those in the first ; they all relate to areas of
rectangles and squares. Their tme significance is best seen by
stating them in an algebraic form. This is often done by expressing
the lengths of lines by aid of numbers, which tell how many times
a chosen unit is contained in the lines. If there is a unit to be
found which is contained an exact number of times in each side of a
rectangle, it is easily seen, and generally shown in the teaching of
arithmetic, that the rectangle contains a number of unil an,uares

equal to the product of the numbers which measure the sides, a

unit square being the square on the unit line. If, however, no
such unit can be found, this process riquires that connexion between
lines and numbers which is only established by aid of ratios of lines,

and which is therefore at this stage altogether inadmissible. But
there exists another way of connecting these propositions with
algebra, based on modem notions which seem destined greatly to

change and to simplify mathematics. TVe shall introduce here as

much of it as is required for our present purpose.

At the beginning of the second book we find a definition accord-

ing to which " a rectangle is said to be ' contained' by the two sides

which contain one of its right angles"; in the text this phrase-

ology is extended by speaking of rectangles contained by any two
straight lines, meaning the rectangle which has two adjacent sides

equal to the two straight lines.

We shall denote a finite sti-aight line by a single small letter,

a, b, c . , . . X, and the area of the rectangle contained by two

lines a and 6 by ah, and this we shall call the product of the two
lines a and b. It will be understood that this definition has nothing

to do with the definition of a product of numbers.

We define as follows :

—

The sum of two straight lines a and b means a straight line e

which may be divided in two parts equal respectively to a and b.

This sum is denoted by a -1- 6.

The difference of two liues a and 6 (in symbols, a-b) means a

line c which when added to b gives a ; that is,

a-b=c if 6 + c—o.

The produet of two lines a and b (in symbols, ab) means the area

of the rectangle contained by the lines a and b. For aa, which

means the square on the line a, we write a^.

§ 21. The first ten of the fourteen propositions of the second

book may then be written in the form of formulae as follows :

—

Prop. 1. a{b + c+d+ . . .}=-ab-i-ac+ad+ , . .

„ 2. aJ-fac=o- if 5-(-c— o.

,, 3. a{a + b) •= a- + ab.

„ i. (a + b)- = a- + 2ab + V.

„ 5. {a + b){a-b) + b- = a-.

„ e. (a + b) (a-6)-(-i="a«.

„ 7. a- + {a-bf=^a-b) + l?.

„ 8. 4(a + 6)<i-fy=(2a + 6)'.

„ 9. (ffl-^-^)«-^.(s-fc)==2a=' + 2J^.

„ 10. {a + b)- + ia-b)-=2a--Hl^.

It will be seen that 5 and 6, and also 9 and 10, are identical.

In Euclid's statement they do not look the same, the figures being

arranged differently.

If the letters a, b, c, . . . denoted numbers, it follows from

algebra that each of these formula is true. But this does not

prove them in our case, where the letters denote lines, and their

products arecs without any reference to numbers. To prove them

we have to discover the laws which rule the operations introduced,

viz., addition and multiplication of segments. This we shall do

now ; and we shall find that these laws are the same with those

which hold in algebraical addition and multiplication.

§ 22. In a sum of numbers we may change the order in which

the numbers are added, and we may also add the numbers together

in groups, andthea add these groups. But this also holds for the

sum of segments and for the sum of rectangles, as a little considera-

tion sho\re. That the sum of rectangles has always a meaning

follows from the Props. 43-45 in the first book. These laws about

addition are reducible to the two

—

a-i-b= b-t-a . . . (1),

a+ {b-i-c)='a +c . . (2),

or, when expressed for rectangles,

ab + ed=-ed+ab . . . (3),

ai + (cd^cf)~eih + cd+ef . . (4).

The brackets mean that the terras in the bracket have been added

together before they are added to another term. The more general

cases for more terms may be deduced from the above.

For the product of two numbers we have the law that it remains

unaltered if the factors be interchanged. This also holds for our

geometrical product. For if ab denotes the area of the rectangle

which has a as base and b as altitude, then ba will denote the area

of the rectangle which has b as base and a as altitude. But in a

rectangle we may take either of the two lines which eontain it as

base, and then the otlier will be the altitude. This gives

ab^ba .... (5).

In order further to multiply a sum by a ntunber, we have in algebra

the rule;—Multiply each term of the sum, and add the products

thus obtained. That this holds for our geometrical products is

shown by Euclid in his first proposition of the second book, where

he proves that the area of a rectangle whose base is the sum of a

number of segments is eflual to the simi of rectangles which havo
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these segments separately as bases. In symbols this gives, in the

simplest case,
a{b+ c) = ai + ac

|
,»,

and {b + c)a = ba + caS ' "
' ^

'•

To these laws which have been investigated by Sir William

Hamilton and> by Hermann Gnissmann, the former has given

specitd names. He calls the laws expressed in .

(1) and (3) the commutative law for addition;

.(5) „ „ nmltiplication

;

(2) and (-1) the associative laws for addition
;

(6) the distributive law.

§ 23. Having proved that These six laws hold, we can at onco

prove every one of the above propositions in their algebraical

foim.

The fii-st is proved geometrically, it being one of the funda-

mental laws. Tke next two propositions are only special cases of

the first. Of the others we shall prove one, viz. , the fourth :

—

{a + b)- = {a + i)(a + b)''{a + l)a + (a + b)b by (6).

But (a + b)a=aa + ba by (6),

= aa + ab by (5);

and {a + b)b = ab+ bb by (6).

Therefore (a + b)^=aa + ab + {ab + bb) i

= an + (ai + a6) + 6J> by (4).

= aa + 2ab + bb )

This gives the theorem in question.

In the same manner every one of the first ten propositions is

proved.

It will be seen that the operations performed are exactly the

same as if the letters denoted numbers.

Props. 5 and 6 may also be \viitten thus

—

(o + J)(rt-6) = a»-6'.

Prop. 7, wliich js an easy consequence of Prop. 4, may be trans-

formed. If we denote by c the line a + b, so that

c=a + b. a=c-b,
we get

c« + fc-i)' = 2c(<;-J) + 6'

= 2c--2bc + b''.

Subtracting c- from both sides, and writing a for c, we get

{a -b)' = a.-- ^ab + b".

In Euclid's Elcmcnis this form of the fheorem does not appear,

all propositions being so stated that the notion of subtraction does

not enter into them.

§ 24. The remaining thvO theorems (Props. 12 and 13) connect
the square on one side of a triangle with the sum of the squares on
the other sides, in case that the angle between the latter is acute or

obtuse. They are important theorems in trigonometry, where it is

possible to include them in a single theorem.

§ 25. There are in the second book two problems, Props. 11

and 14.

If written in the above symbolic language, the former requires to

find a lino x such that a(a-x] = x^. Prop. 11 contains, therefore,

the solution of a quadratic equation, which we may write a:' + aa;=a^
The solution is required later on in the construction of a regular

decagon.

More important is the problem in the last proposition (Prop. 14).

I It requires the construction of a square equal in area to a given
rectangle, hence a solution of the equation

x^=ab.

In Book I., 42-45, it has been shown how a rectangle may be
constructed equal in ai'ea to a given figure bounded by straight
lines. By aid of the new proposition we may therefore now deter-
mine a line such that the square on that line is equal in area to any
given rectilinear figure, or we can square any such figure.

As of two squares that is ttfe greater which has the gi-eater side,

it follows that now the comparison of two areas has been reduced
to the comparison of two lines.

Tlie problem of reducing other areas to squares is frequently met
with among Greek mathematicians. We need only mention the
nroblem of squaring the circle.

In the present day the comparison of areas is performed in a
simpler way by reducing all areas to rectangles having a common
base. Their altitudes give then a measure of their areas.
The construction of a rectangle having the base u, and being

<qual in area to a given rectangle, depends upon Prop. 43, I.
This therefore gives a solution of the equatioa

ab^uz,
where x denotes the unknown altitude.

Book III.

§ 26. The third book of the Elements relates exclusively to pro-
lierties of the circle. A circle and its circumference have been

defined in Book I.. Def. 15. We restate it here in slightly dim-

rent words :

—

Definition.—The circumference of a circle is a piane cnrve sucn

that all points in it have the same distance from a hxed point in

the plane. This point is called the " centre " of the circle.

Of the new definitions, of which eleven are given at the beginning

of the third book, a few only require special mention. The first,

which says that circles with equal radii are equal, is in part .i

theorem, but easily proved by applying the one cuxle to the other.

Or it may be considered proved by aid of Prop. 24. eaual circles not

being used till after this theorem.

In the second definition is explained wnat is meant by a liii»

which " touches" a circle.' Such a line is now generally called a

tangent to the circle. The introduction of this name allows us to

state many of Euclid's propositions in a much shorter form.

For the same reason we shall call a straight lino joining two

points on the circumference of a circle a " chord."

Definitions 4 and 5 may be renlaced with a slight "generalization

by the following :

—

Definition.—By the distance of a point from a line is meant the

length of the perpendicular drawn from the point to the line.

§ 27. From the definition of a circle it follows that every circle

has a centre. Prop. 1 requires to find it when the circle is given,

i.e., when its circumference is drawn.

To solve tliis problem a chord is drawn (that is, any two points in

the circumference are joined), and through the point where this is

bisected a perpendicular to it is erected. Euclid then proves, first,

that no point off this perpendicular can be the centre, hence that the

centre must lie in this line ; and, secondly, that of the points on the

perpendicular one only can be the centre, viz., the one which

bisects the part of the perpendicular bounded by the circle. In

the second part Euclid silently assumes that the perpendicular there

used does cut the circumference in two, and only in two points.

Tlie proof therefore is incomplete. The proof of the first part,

however, is exact. By drawing two non-parallel chords, and the

perpendiculars whicu bisect them,'the centre will be found as the

Doint where these perpendiculars intersect.

§ 28. In Prop. 2 it is oroved that a chord of a circle lies altogether

within the circle.

What we have called the first part of Euclid's solution of Prop. 1

may be stated as a theorem :

—

'Theorem.—Every straight line which bisects a chord, and is at

right angles to it, passes through the centre of the circle.

The converse to this gives Prop. 3, which may be stated thus :

—

If a straight line through the centre of a circle bisect a chord, then

it is perpendicular to the chord, and if it be vervendicular to the

chord dl bisects it.

An easy consequence of this is the following theorem, which ia

essentially the same as Prop. 4 :

—

Theorem (Prop. 4).

—

Two chords of a circle, of which neither

passes through the centre, cannot bisect each other.

These last three theorems are fundamental for the theoiy of the

circle. It is to be remarked that Euclid never proves that a

straight line cannot have more than two points in common with a

circumference.

§ 29. The next two propositions (5 and 6) might be renlaced by
a single and a simpler theorem, viz. :

—

Theorem.—Two circles which have a common centre, and whose
circumferences have one point in common, coincide.

Or, more in agreement with Euclid's foVm:—

.

Theorem.—Two different circles, whose drcwmferences have a
point in common, cannot have the same centre.

That Euclid treats of two cases is characteristic of Greek mathe-
matics.

The next two propositions (7 and 8) again belong together.

They may be combined thus :

—

Theorem.—If from a point in a plane of a circle, which is not

the centre, straight lines be drawn to the different points of the cir-

cumference, thai of all these lines one is the shortest, and one the

longest, and these lie both in that straight line which joins the given
point to the centre. Of all the rc^naining lines each is equal to one
and only one otlier, and these equal lines lie on opposite sides of the

shortest or longest, and make equal angles with them.
Euclid distinguishes the two cases where the given point lies

within or without the circle, omitting the case where it lies in the
cii'cumference.

From the last proposition it follows that if from a point more
than two equal straight lines can be drawn to the circumference;
this point must be the centre. This is Prop. 9.

As a consequence of this we get
Theorem.—If the circumferences of the two circles have thru

points in common they coincide.
For in tliis case the two circles have a common centre, because

from the centre of the one three equal lines can bo drawn to points
on the circumference of the other. But two circles which have
common centre, and whose circumferences have a ]iuint in commoi»,<
coincide. ^Compare above statement of Props. 5 and C.)
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Tliis theorem may also be stated tlms :

—

Through three points only one circumfcreivee may be draton ; or,

Three points determine a circle.

Euclid does not give the theorem in this form. He proves, how-
ever, that the two circles cannot cut arwt/ur in inore than Ixoo points
(Prop. 10), and that ttao circles cannot touch one another in more
voints'than one (Prop. 13).

§ 30. Piopositions 11 and 12 assert that if two circles touch, then

the point of contact lies on the line joining their centres. This give.s

two propositions, because the circles may touch either internally

or externally.

§31. Propositions 14 and 16 relate to the length of chords. The
first says ; that eqyal chords are equidistantfrom the ccnCre,and that

chords which are equidistantfrom the centre are equal
;

Whilst Prop. 15 compares unequal chords, viz., Of all chords the

diameter is the greatest, and of other chords that is the greater which
is nearer to the centre ; and conversely, tlie greater chord is Jiearer to

the centre.

§ 32. In Prop. 16 the tangent to a circle is for the first time inr

troduced. The proposition is meant to show that the straight line

at the end point of the diameter, and at right angles to it is a tan-

gent. The proposition itself does not state this. It runs thus :

—

Prop. 16. The straight line drawn at right angles to tim diameter

ef a circle, from the extremity of it, falls without the circle ; and no
straight line can be drawn from the cxtrcTiiity, betioecn that straight

lirie and the circumference, so as not to cut the circle.

Corollary.—The straight line at right angles to a diameter drawn
through the end point of it touches the circle.

The statement of the proposition and its whole treatment show
the difficulties which the tangents presented to Euclid.

Prop. 17 solves the problem through a given point, either in the

circumference or without it, to draw a tangent to a given circle.

Closely connected with Prop. 16 are Props. 18 and 19, wliich

state (Prop. 18), tliat the linejoining tlu; centre of a circle to t/ic point

of contact of a tangent is perpendicular to the tangent ; and con-

versely (Prop. 19), tlmt the straight line through the point of contact

of, and perpcTulicular to, a tangent to a circle passes through the centre

of the circle.

§ 33. The rest of the book relates to angles connected with a
circle, viz. , angles which have the vertex either at the centre or

on the circumference, and which are caUed respectively angles at

the centre and angles at the circumference. Between these two
kinds of angles exists the important relation expressed as

follows :

—

Prop. 20. The angle at the centre of a circle is double of the angle

Hi the circumference on the same base, that is, on the same arc.

This is of great importance for its consequences, of wliich tho
two following are the principal :

—

Prop. 21. The angles in the same segment of a circle are equal to

one another;

And Prop. 22. The opposite angles of any quadrilateral figure
inscribed in a circle are together equal to two right angles.

Further consequences are :

—

Prop. 23. On the same straight line, and on the same side of it,

there cannot be two similar segments of circles, not coinciding wiih
one another

;

And Prop. 24. Similar segments of circles on equal straight lines

are equal to one another.

The problem Prop. 25, A segment of a circle being given to

describe the circle of which it is a segment, may be solved much more"
easily by aid of the construction described in relation to Prop. 1,

III., in §27.
§ 34. There follow four theorems connecting the angles at the

centre, the arcs into which they divide fhe circumference, and the
chords subtending these arcs. They are expressed for angles, arcs,

and chords in equal circles, but they hold also for angles, arcs, and
chords in the same circle.

The theorems are :

—

Prop. 26. In equal circles equal angles stand on equal arcs, whether
they be at the centres or drcumferenees

;

Prop. 27 (converse to Prop. 26). In equal circles the angles which
stand on equal arcs are eqxuxl to one another, whether they be at the

centres or the circumferences;

Prop. 28. In equal circles equal straight lines (equal chords) c^it

off equal arcs, the greater equal to the greater, and the less equal to

the less
;

Prop. 29 (converse to Prop. 28). In equal circles equal arcs are

subtended by equal straight lines.

§ 35. Other important consequences of Props. 20-22 are :

—

Prop. 31. In a circle the angle in a semicircle is a right angle ;

but the angle in a segment greater than a semicircle is less than a
right angle ; and the angle in a segment less than, a semicircle is

greater than a right angle
;

Prop. 32. If a straight line touch a circle, ana from the point of
contact a straight line be drawn cutting the circle, the angles which
this line makes with the line touching the circle shall be equal to the

angles which are in the alternate segments of the circle.

§ 36. Propositions 30, 33, 34, contain problems which arc solved

by aid of the propositions precedinfg them :

—

Prop. 30. To bisect a given arc, ilmt is, to divide it into two equal
parts

;

'

Prop. 33. On a given straight line to describe a segment of a circle

containing an angle equal to a given rectilineal angle
;

Prop. 34. From a given circle to cut off a segment containing tilt

angle equal to a given rectilineal angle.

§ 37. If we draw chords through a point A within a circle, they
will each be divided by A into two segments. Between these

segments the law holds that the rectangle contained by them has
tho same area on whatever chord through A the segments are
taken. The value of this rectangle changes, of course, with the
position of A.

_
A similar theorenl holds if the point A be taken without tbe

circle. On every straight line through A, which cuts the circle

in two points B and C, we have two segments AB and AC,
and the rectangles contained by them are again equal to one
another, and equal to the square on a tangent drawn from A to

the circle.

The first of these theorems gives Prop. 35, .and the second Prop.

36, with its corollary, whilst Prop. 37, the last of Book III., gives

the converse to Prop. 36. Tho first two theorems may be combined
in one :

—

Theoiiem.—Ifthrough a pointA in the plane ofa circle a straight

line he drawn cutting the circle in B and C, then the rectangle

AB.AC lias a constant value so long as the point A be fixed ; and if

from A^a tangent AD can be draum tothe circle, touching at D, then
the above rectangle equals the square on AD,

Prop. 37 may be stated thus :

—

Theorem.—Iffrom a point A without a circle a line be drawn cut-

ting the circle in B and C, aiul another line' to a point D on the

circle, and if AB.AC=ALf, then the line AD touches the circle

at D.
It is not difficult to prove also tho converse to tho general pro-

position as above stated. It may be expressed as follows :

—

Iffour points ABCD be taken on tlie circumference of a circle, and
if the lines AB, CD, produced if necessary, meet at E, then

EA . EB =- EC. ED ;

and convcrcely, if this relation Iwlds then the four points lie ana
circle, tliat is, the circle drawn through three of them passes through
the fourth.

That a circle may always be drawn through three points, pro-

vided that they do not lie in a straight line, is proved only later

on in Book IV.

Book IV.

§ 38. Tho fourth book contains only problems, all relating to
the construction of triangles and polygons inscribed in and circum-
scribed about circles, and of circles inscribed in or circumscribed
about triangles and polygons. They are nearly all given for their

own sake, and not for future use in the constniction of figures,

as are most of those in the former books. In seven definitions

at the beginning of the book it is explained what is understood
by figures inscribed in or described about other figures, with
special reference to the case where one figure i*a circle. Instead,

however, of saying that one figure is described about another, it is

now generally said that the one figure is circumscribed about the
other. We may then state the definitions 3 or 4 thus :

—

Definition.—A polygon is said to be inscribed in a circle, and tho
circle is said to be circumscribed about the polygon, if the vertices

• of the polygon lie in the circumference of the circle.

And definitions 5 and 6 thus :

—

Definition.—A polygon is said to be circumscribed about a circle,

and a circle is said to be inscribed in a polygon, if the sides of the
polygon are tangents to the circle.

§ 39. The first problem is merely constructive. It requires to

draw in a given circle a chord equal to a given straight line, which
is not greater than the diameter of the circle. The problem is not
a determinate one, inasmuch as the chord may be drawn from any
point in the circumference. This may be said of almost all pro-

blems in this book, especially of the next two. They are :

—

Prop. 2. In a given circle to inscribe a triangle equiangular tn a,

given triangle ;

Prop. 3. About a given circle to circumscribe a triangle equi-

angular to a given triangle.

g 40. Of somewhat greater interest are the next problems, where
the triangles are given and the circles to be found.

Prop. 4. To inscribe a circle in a given triangle.

The result is that the problem has always a solution, viz., the
centre of the circle is the point where the bisectors of two of the
nterior angles of the triangle meet. The solution shows, though
Euclid does not state this, that the problem has but one solu-

tion ; and also,

Theobem.—The thru bisedorsofthe interior angles ofany triangle
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mftt fit a point, and this is (he eenire of the einle inscribed in ilie

triangle.

The solutions of most of the other problems contain also theorems.

Of these we shall state those which aie of special interest ; Euclid

does not state any one of them.

§ 41. Prop. 5. To circumscribe a circle about a ffiven triangle.

The one solution which alwaj's exists contains the following :

—

TiiEOKEM.

—

The three straight lines which bisect the sides of a
ti-iaiigle at right angles meet in a point, and this point is the centre

f the circle cireunisa'ibed about Utc triangle.

Enclid adds in a corollary the following property :

—

The centre of the circle circumscribed about a triangle lies

within, on a side of, or without the triangle, according as the

triangle is acuto-aiigled, right-angled, or obtuse-augled.

§ •Ji Whilst it is always possible to draw a circle which is

inscribed in or circumscribed about a given triangle, this is not the

case with quadrilaterals or polygons of more sides. Of those for

which this is possible the regular polygons are the most interesting.

lu each of thoni a circle may be inscribed, and another may be

circumscribed about it.

Euclid does not use the word regular, but ho describes the

polygons in question as equiangular and equilateral. We shall

>ise the name regular polygon. The regular triangle is equi-

lateral, fire regular quadrilateral is the square.

Enclid considers the regular polygons of i, 5, 6, and 15 aides.

For each of the first three he solves the problems—(1) to inscribe

such a polygon In a given circle
; (2) to circumscribe it about a

given circle ; (3) to inscribe a circle in, and (4) to circumscribe

a circle about, such a polygon.
For the regular triangle the problems are not repeated, because

more general problems nave been solved.

Props, 6, 7, 8, and 9 solve these problems for the square.

The geucral problem of inscribing in a given circle a regitlar

polygon of n sides depends upon the problem of dividing the cir-

cumference of a circle into n equal parts, or what comes to the same
thing, of drawing from the centre of the circle n radii such that the

angles between consecutive radii are equal, that is, to divide the

space about tlie centre into n equal angles. Thus, if it is required

to inscribe a square in a circle, we have to draw four lines from the

centre, making the four angles equaL This is done by drawing
two diameters at right angles to one another. The ends of these

diametere are the vertices of the required square. If, on the other

baud, tangents be drawn at tliese ends, we obtain a square circum-
scribed about the circle.

§ 43. To construct a regular pentagon, we find it convenient first

to construct a regular decagon. This requires to divide the space

about the centre into ten equal angles. Each will be r\th of a right

angle, or |th of two right angles. If we suppose the decagon con-
structed, and if we join the centre to the end of one side, we get an
isoceles triangle, where the angle at the centre equals Jth of two
right angles ; hence each of the angles at the base will be ^ths of

two right angles, as all three angles together equal two right angles.

Thus we have to construct an isoceles triangle, having the angle at

the vertex equal to half an angle at the base. This is solved, in

Prop. 10, by aid of the problem in Prop. 11 of the second book. If

we make the sides of this triangle equal to the radius of the given
circle, then the base will be the side of the regular decagon
inscribed in the circle, This side being known the decagon can be
constructed, and if the vertices are joined alternately, leaving out
half their number, we obtain the regular pentagon.

Euclid does not proceed thus. , He wants the pentagon before
the decagon. This, however, docs not change the real nature of
his solution, not does his solution become simpler by not mention-
ing the decagon.
Once the regular pentagon is inscribed, it is easy to circnmscribe

another by drawing tangents at the vertices of the inscribed pen-
tafoiu This is shown in Prop. 12.

Prop. 13 and 14 teach how a circle may be inscribed in or cir-

comscribed about any given regular pentagon.

I 44. The regular hexagon is more easily constructed, as shown
in Prop. 15. The result is that the side of the regular hexagon
luscribed in a circle is equal to the radius of the circle.

For this polygon the other three problems mentioned are- not
hoived.

§ 45. The hook closes with Prop. 16. To inscribe a regular
quindecagon in a given circle. That this may be done is easily
seen. If we inscribe a regular pentagon and a regular hexagon in
the circle, having one vertex in common, then the arc from the
common vertex to the next vertex of the pentagon is Jth of the cir-

fjumtcrcncc, and to the next vertex of the hexagon is Jth of the
' jrcumference. The difference between these arcs is, therefore,

.-l~>'irth of the circumference. The latter may, therefore, be
lividcd into thirty, and hence also in fifteen equal parts, and the
regular quindecagon be described.

§ 40. We coDclnde with a few .theorems about regular Tiolygona
which are not given by Euclid.
TazoBEM.— T/u; alraiaht lints perpendicular to and lisccting the

sides of any regular pohigon meet in a point. The straigld lines

bisecting the angles in tlic regular pobjtjm meet in the same 2'oint.

This point is the cadre of tlie circles circumsa-ibcd about and

insa-ibed in the regular polygon. The proof, which is easy, is left

to the reader.

We can bisect any given arc (Prop. 30, III.). Hence we can

divide a circumference into 2» equal parts as soon as it has been

divided into n equal parts, or as soon as a regular polygon of »

sides has been constructed. Hence

—

Theorem. If a regular polygon ofn sideshas been constructed,

tlun a regular polygon of 2n sides, of 4n, of 8n sides, <ic., iiuiy

also be constructed. Euclid shows how to construct regular poly-

gons of 3, 4, 5, and 15 sides. It follows that we can construct

regular polygons of

3, 6, 12, 24... sides

4, 8, 16, 32... „
5, 10, 20, 40, .. „

15, SO, 60, 120... „

The construction of any new regular polygon not included in one

of these series will give rise to a new series. Till the beginning

of this century nothing was added to the knowledge of regular

polygons as given by Euclid. Then Gauss, in liis celebrated

Arithmetic, proved that every regular polgon of 2" + 1 sides

may be constructed if this number 2" + 1 be prime, and that no

others can be constructed by elemeutary methods. This shows

that regular polygons of 7, 9, 13 sides cannot thus be constructed,

but that a regular polygon of 17 sidea is possible ; for 17 = 2* + 1.

The next polygon is one of 257 sides. The construction becomes

already rather complicated for 17 sides.

Book V.

§ 47. The fifth book of the Slemcnts is not exclusively geome-

trical. It contains the theory of ratios and proportion of quantities

in general. The treatment, as here given, is admirable, and
in every respect superior to the algebraical method by which
Euclid's theory is now generally replaced. It has, however, the

reputation of being too ditiicultfor schools, and is therefore very

seldom read. We shall try to make the subject clear, and to show
why the usual algebraical treatment of proportion is not really

sound. We begin by quoting those definitions at the beginning oT

Book T. which are most important. These definitions have given

rise to much discussion.

The only definitions which are essential for the fifth book are

Dcfs. 1, 2, 4, 5, 6, and 7. Of the remainder 3, 8, and fl are more
tlian useless, and probably not Euclid's, but additions of later

editors, of whom Theon of Alexandria was the most prominent.

Defs. 10 and 11 belong rather to the sixth book, whilst all the

others are merely nominal. The really important ones are 4, 5.

6, and 7.

§ 48. To define a magnitude is not attempted by Euclid. The
first two definitions state what is meant by a "part," that is, a

submultiple or measure, and by a "multiple" of a given magni-
tude. The meaning of Def. 4 is that two given quantities can have
a ratio to one another only in case that they are comparable as to

their magnitude^ that is, if they are of the same kind. .

Def. 3, which is probably due to Theon, professes to define a
ratio, but is as meaningless as it is uncalled for, for all that is

wanted is given in Defs. 5 and 7.

In Def. 5 it is explained what is meant by saying that two
magnitudes have the same ratio to one another as two other
magnitudes, and in Def. 7 what we have to understand by a greater

or a less ratio. The 6th definition is only nominal; explaining the
meaning of the word projjortional.

Euclid represents magnitudes by lines, and often denotes them
either by single letters or, like lines, by tv.'o letters. We shall use
only single letters for the purpose. If a and b denote two magni-
tudes of the same kind, their ratio will be denoted by a : i ; if

c and d are two other magnitudes of the same kind, but possibly

of a diiTerent kind from a and b, then if c and d have the same
ratio to one another as a and b, this will be expressed by writing

—

a : J : : e : d.

Further, if to is a (whole) number, ma shall denote the multiple

of a which is obtained by taking it m times.

§ 49. The whole theory of ratios is based on Def. 5.

Def. 5. The first offour magnitudes is said to have the same ratio

to the secoivl that the third has to thefourth when, any equimuXtiplcs
whatever of the first and the third being talcen, and any equimul-
tiples wJiatever of tlie seco)id and tMfourth, if the multiple of Oic first

be less than that of the second, the multiple of the third is also less

than that ef the fourth; and if Oic multiple of the first is equal to

that of the second, the multiple of the third is also equal to that of
thefourth; awl if the multiple of the first is greater than that of
the sceoTtd, the multiple of Ike Otird is also greater than that of the

fourth.
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It will be well jto show at once in an example how this definition

can bo used, by proring the first part of the lirst proposition iu the
sixtli book. Triangles of the same aUititdc arc to one another as
Otcir bases, or if a and ft are the bases, au<l a and 3 the areas, of two
triangles which have the same altitude, then a -.b : : a:/?.

To prove this, we have, according to Definition 5, to show

—

if ma'^>nb, then ma^n$,
iima=nb, then «!a = «ft
if ma<^nb, then ma<^7i$.

That this is tme U in our case easily seen. We may suppose that
tlir triangles have a common vertex, and their bases in the same
line. We set off the base a along the line containing the bases
VI times; we then join the dilfereut parts of diWsion to the vertex,
and getm triangles al! equal to a. The triangle on ma as base equals,
therefore, met. If we proceed in the same manner with the base i,

setting it off n times, we find tliat the area of the triangle on the
base nb equals n^, the vertex of all triangles being the same. But
if two triangles have the same altitude, then their areas are equal
if the bases are equal ; hence via = n0 i{ nia = nb, and if their bases
are unequal, then that has the greater area which is on the greater
base ; in other words, ma is CTcater than, equal to, or less than
M/3, according as Tna is greater than, caual to, or less than nb, which
Was to bii proved.

§ 50. It will be seen that even in this example it does not
bccoino evident what a ratio really is. It is still an open question
wliotlicr ratios are magnitudes which we can compare. We do
not know wlicthcr tlie ratio of two lines is a magnitude of the
samo kind as the ratio of two areas. Though we might say
that Def. 5 defines equal ratios, still we do not know whether they
ore equal in the sense of the axiom, that two things which are

equal to a third are equal to one auother. That this is the case
re<[uiro3 a proof, and until this proof is given we shall use the
:: instead of the sign =, which, however, we shall afterwards
introduce.

As soon as it has been established that all ratios are like magni-
tudes, it becomes easy to show that, in some cases at least, they
are numbers. This step was never made by Greek mathematicians.
Thsy distinguished always most carefully between continuous
magnitudes and the discrete series of numbers. In modern times
it has become the custom to ignore this difference.

If, in determining the latio of two lines, a common measure can
bo found, which is contained ?» times in the first, and n times in

the second, then the ratio of the two lines equals the ratio of the
two numbers m:n. This is shown by Euclid in Prop. 5, X. But the
ratio of two numbers is, as a rule, a fraction, and the Greeks did
not, as we do, consider fractions as numbers. Far less had they
any notion of introducing irration.il numbers, which are neither
whole nor fractional, as we are obliged to do if we wish to say that
all ratios are numbers. The incomniensurable numbers which are

thus introduced as ratios of incommensurable quantities art now-a-
•days as familiar to us as fractions ; but a proof is generally omitted
that we may apply to them the roles which have been c-stahlisheu

for rational numbers only. Euclid's treatment of ratios avoids this

difficulty. His definitions holds for commensurable as well as for

incommensurable quantities. Even the notion of iacommensu.-abk
quantities is avoided in Book V. But he proves that the more
element:;ry rules of algebra hold for ratios. We shall state ail

his propositions in that algebraical form to whitb we are now
accustomed. This may, of course, be done without changing the
character of Euclid's method.

§ 61. Using the notation explaiaeii above we erpresa the first

propositions as follows :

—

Prop. 1. If a^ma', i—mV, c^ind,
'then o + 6+ c=)«(a' + 6' + c').

Prop. 2. If a=in.h, and c^md,
e= >iA, and /= nd,

<hen a+ e is the same multiple of 6 as c+fls of d, viz.:

—

a + e = {m. + n)b, and c+/={m + n)d.

Prop. 3. If a= mb, c=md, then is no. the same multiple of i

that ne is of d, viz., na^UKb, nc— nrixd.

Prop. 4. If a:b: :c:d,

then »Ms -.nb :: mc : nd.

Prop. 5. If a = iiib, a.nic=m(i
then a-c~vi(b-d).

Prop. 6. If a = mb,c=ind,

jlhcn are a-nb ana c-nd either equal to, or eqcimnltiplea of, b

and d, viz., a-nb = l,m-n)b and c-nd=(m-n)d, where m-n
may be unity.

All these propositions relate to equimultiples.
_
Now follow

jiropositions about ratios which arc compared as to their magnitude.

§52. Prop. 7. If rt = J, then a : c : : J :c and c :« : :c :i.

The proof is simply this. As o = 6 we know that hw = j/j6;

therefore If

if

if

mci^Tic, then mh'^nc,
ma = -!ic, then mb — ne,

ma<^/ic, theu mb<^nc,

therefore the first proportion holds by Definition 6.

Prop. 8. If a>b, then a : c>b:c,
and c:a<^c:b.
The proof depends on Definition 7.

Prop. 9 (converse to Prop. 7). If

a : c : : 4 : c,

or if c : a : : c : 6, then a - i.

Prop. 10 (converse to Prop. 8). If

a : c^b : c, then n>6
and if c : 0!<<; : *, then a<ft.

Prop. 11. If a:b::c:d,
and h. : b : : e :/,
then c:d::e:f.

In words, if two ratios are equal to a third, they are equal to one
another. After these propositions have been proved, we have s
right to consider a ratio as a magnitude, fo/ ouly now can we
consider a ratio .as something for which the axiom about magni-
tudes holds : things which are equal to a third are equal to one
another.

We shall indicate this by writing in future the sign = instead
of : : . The remaining propositions, which explain themselves, may
then be stated as follows :

—

§53. Prop. 12. If a:b^c:d=e:/,
then a+c + e -.b +d+f^a ib.

Prop. 13. If a : J = c :(iandc :<C><! :/,
then a : b'^c :/. •

Prop. 14. If a:b'=c:d, and a^c, then ft>d.
Prop. 15 JIagnitud»9 have the same ratio to one another that

their equimultiples have

—

ma : mb = 0, '.b.

Prop. 16. If a b, c,d arc magnitudes of the same land, and if

a •.b=c:d,
then a .c=b -.d.

a + b :b=c + d -.d,

a : b=c : d.

Prop. 18 (converse to 17). If

a : b—c id
then a + b .b = c + d id.

Prop. 19. If a, b, c, d are quantities of the same kind, and if

a ib^c -.d,

tlien a — c:b-d=a:b,
§ 54. Prop. 20. If tliere be tliree magnitudes, aiid other three,

which have the same ratio, taken two and two, then if the first be

greater Ulan c/ie third, the fourth shall be greater than t!ie sixth ;

and if equal, equal ; and if less. less.

If we understand by

a lb :c:d:c: . . . ^t^ -.V '.d -.df -.^ : . . .

that the ratio of any two consecutive magnitudes on the first side

equals that of the corresponding magnitudes on the second side,

we may write this theorem in symbols, thus :

—

If a, ft, c be quantities of one, and d, e,f magnitudes of the samt
ox any other kind, such that

a : b :c=<i ;c :/,

and if a><^ then <C>/i
but if a= c, then d=f,
and if <»<c, then ci</.

Prop. 21- If o :ft=(; :/and 6 :c=d:«,

or if

Prop. 17. if

then

111
and if

but if

and if

o:6:c=-. .fed'
CL^e, then ct^f,
a= e, then d= f,
(K^c, then d<l/.

By aid of these two propositions the following two are proved,

§ 55. Prop. 22. If there be any number of magnitudes, and as

many others, which Itave the same ratio, taken two and two in order,

the first shall have to the last of the first magnitudes the same ratio

which the first of the others has to tlie last.

We may state it more generally, thus :

—

If a lb ic-.d le : . . . =a' : J' : (f : <? J c' : . . . ,

then not only have two consecutive, but any two magnitoJes on

the first side, the same ratio oa the corresponding magnitudes OB
the other. For instance

—

a:c=a':c'; b : e=b':e', &,c

Prop. 23 we state only in symbols, viz. :

—

1.1 11 1

i' *' </
'•

d' • ? "^If ft :i :c:d :e:
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a :e=c' :a',

6 :e— c' -.b',

anil so on.

Prop. 24 comes to this : lta:b=e:d and e : b=/ : d, then

a + c ! 6= c +/ : A
Some of the proportions which are considered in the above pro-

positions have special names. These we have omitted, as being of

110 use, since algebra has enabled us to bring the different operations
contained in the propositions under a common point of view.

§ 56. The last prooositiftn in the fifth book is of a different

character.

Prop. 25. If/our magnitudes of the same kind be propm-tional,
the greatest and least of them together shall be greater than the other

two together. In symbols

—

If a, b, c, d be magnitudes of the same kind, and If a : J= c : d,

and if a is the greatest, hence d the least, then a + «f>5 + c.

§ 57. We return once again to the question, What is a ratio?

We have seen that we may treat ratios as magnitudes, and that all

ratios are magnitudes of the same kind, for we may compare any
two as to their magnitude. It will presently be shown that ratios

of lines may be considered as quotients of lines, so that a ratio

appears as answer to the question. How often is one line contained
in another? But the answer to this question is given by a number,
at least in some cases, and in all cases if we admit incommensurable .

numbers. Considered from this point of view, we may say the fifth

book of the Elements shows that some of the simpler algebraical

operations hold for incommensurable numbers. In the ordinary
algebraical treatment of numbers this proof is altogether omitted,
or given by a process of limits which does not seem to be natural
to the subject.

Book YI.

§ 58. The sixtn book contains the theory of similar figures.

Aiter a few definitions explaining terms, the first proposition gives
the first application of the theory of proportion.

Prop. 1. Triangles and parallelograms of the same altitude are
to one another as their bases.

The proof has already been considered in § 49.
From this follows easily the important theorem
Prop. % If a straight line be drawn parallel to one of the sides

of a triangle, it sTiall cut the otlier sides, or those sidesprodueed, pro-
portionally ; and if the sides or the sides produeed be cut proportion-
ally, the straight line which joins the points of section, shall be
parallel to the remaining side of the triangle.

§ 59. The next proposition, together with one added by Simson
as Prop. A, may be expressed more conveniently if we introduce a
modern phraseology, viz., if in a line AB we assume a point C
between A and B, we shall say that C divides AB internally in the
ratio AC : CB ; but if C be taken in the line AB produced, we
shall say that AB is divided externally in the ratio AC : CB.
The two propositions then come to this :

Theorem (Prop. 3).

—

The bisector of an angle in a triangle
divides the opposite side internally in a ratio equal to the ratio of the
tv>o ndes including that angle; and conversely, if a lino through the
vertex of a triangle divide the base intemclly in the ratio of -the two
other aidis, then that line bisecls the angle at the vertex,

Theobem (Simson's Prop. A).

—

The line which bisects an
exterior angle of a triangle divides the opposite side externally in the

ratio of the other sides; and conversely, if a line through the vertex

of a triangle divide the base externally in the ratio of the sides, then
it bisects an exterior angle at the vertex of the triangle.

If we combine both we have

—

Theorem.—The two lines which bisect the interior and exterior
angles at one vertex of a triangle divide the opposite side internally
and externally in the same ratio, viz.. in the ratio of the other two
sides.

§ 60. The next lour propositions contain the theory of similar
triangles; of which four cases are considered. They may be stated
together.

Theorem.—Two triangles are similar,—
1. (Prop. 4). If the triangles are equiangular

;

2. (Prop. 6). If the sides of the one are proportional to those of
the other

;

3. (Prop. 6). If two siaes in one are proportional to two sides in
the other, and if the angles contained by these .rides are equal

;

4. (Prop. 7). // two sides in one are proportional to two sides in
the other, if the angles opposite homologous sides are equal, and if
the angles opposite the other liomologous sides are both deutc, both right,
or both obtuse; homologous sides being in each case those which are
opposite equal angles.

An important application of these theorems is at once made to
a right-angled triangle, viz. :

—

Prop. 8. In a right-angled triangle, if a perpendicular be drawn'
from the right angle to the base, the triangles on each side of it are
similar to the whole Iriangle, and to one another.

Corollary.—From this it is manifest that the perpendicular

drawn from the right angle of a right-angled triangle to the base

is a mean proportional between the segments of the base, and also

that each of the sides is a mean proportional between the base and
the segment of the base adjacent to that side.

§ 61. There follow four propositions containing problems, viz.,

in language slightly different from Euclid's:

—

Prop. 9. To divide a straight line i7ito a given number of equal

parts.

Prop. 10. To divide a straight litie in a given ratio.

Prop. 11. To find a third proportional to two given straight lines.

Prop. 12. To find a fourth proportional to three given straight

lines.

Prop. 13. To find a mean proportional between tvjo given straight

lines.

The last three may be written as equations with one unknown
quantity,—viz., if we call the given straight lines a, b, c, and the
required line x, we have to find a line x so that

Prop. 11. a :b = b : x; ,

Prop. 12. a -.b = c -.x;

Prop. 13. a : X = X : b.

We shall see presently how these may be written withont the
signs of ratios.

§ 62. Euclid considers next proportions connected with parallelo-

grams and triangles which are equal in. area.

Prop. 14. Equal parallelograms which have one angle of the one
equal to one angle of tlie other have their sides about the equal angles
reciprocally proportional; and parallelograms which have one angle

of the one equal to one angle of the other, and their sides about the

equal angles redproeally proportional, are equal to one another.

Prop, 15. Equal triangles which have one angle of the one equal
to one angle of the other, hare their sides about the equal angles
reciprocally proportional; and triangles which have one angle of the

one equal to one angle of the otlier, and their sides about the equal
angles reciprocally proportioTtal, are equal to one another.

The latter proposition is really the same as .the former, for if, as

in the accompanying
diagram, in the figiue A F
belonging to the iopmer
the two equal parallelo-

grams AB and BC be
bisected by the lines DF
and EG, and if EF be
drawn, we get the figure

belonging to the latter.

It is worth noticing
that the lines FE and
DG are parallel. We
may state therefore the theorem

—

Theorem.—If two triangles are equal in area, and havt oa$ anglt
in the one vertically opposite to one angle in the other, then the two
straight lines which join tlte remaining two vertices of the one to those

of the other triangle are parallel.

§ 63. A most important theorem is

Prop. 16. If four straight titles be proportionals, the rectangle

contained by the extremes is equal to the rectangle contained by the

means ; and if the rectangle contained by the extremes be equal to the

rectangle contained by the means, the four straight lines are vropor-

tionals.

In symbols, if a, b, c, d are the four lines, and

if
. a .b = c -.d,

then ad=-be

;

and conversely, if ad = bc,

then a •.bs'C -d,

where ad and be denote (as In § 20), the areas of the rectangles

contained by a and d and by 6 and c respectively.

This allows us to transform every proportion between four Unes
into an equation betwe(;n two products.

It shows further that the operation of forming a product of two
lines, and the operation of forming their ratio are each the inverse

of the other.

If we now define a quotient - of two lines as the number which
b

multiplied into b gives a, so that

a ,
- = o,

we see that from the equality of two quotieiits

a c

b °d
follows, if we multiply both sides by bd,

^b.d =-,d. h,
d

ad = cb.



BOOK VI.] GEOMETRY 385
But from this it follows according to the last theorem that

a:b = c -.d.

HeDce we conclude that tlie (jnotieut and the ratio a:h are

differcot forms of the same magnitude, only with this important

difference that the quotient - would have a meaning only if a and

6 have a common measure, until we introduce incommensurable
numbers, while the ratio a -.b has always a 'meaning, and thus gives

rise to the introductioa of incommensurable numbers.

Thus it is really the theoiy of ratios in the fifth book which
enables us to extend the geometrical calculus given before in con-

nexion with Book II. It will also be seen that if we write the

ratios in Book V. as quotients, or rather as fractions, then most of

the theorems state properties of quotients or effractions.

§ 64. Prop. 17 contains only a special case of 16. After the pro-

blem. Prop. 18. On a given straight liite to describe a rectilineal

figure similar aivl similarly situated to a given rectilineal figure,

there follows another fundamental theorem

:

Pro)). 1 9. Similar triangles are to one another in the duplicate

ratio of their homologous SiVfes. In other words, the areas of similar

triangles are to one another as the squares on homologous sides.

This is generalized in

Prop. 20. Similar polygons inay he divided into the same number
of nimilar triangles, having the same ratio to Oiie anotlicr thnt tlte

polygons have ; and the polygons are to one aiwther in the duplicate

ratio of their Iwmologous sides.

§65. Prop. 21. jiectilineal figures which are similar to the same
reci.ilineal figure are also similar to each other, is an immediate con-

sequence of the definition of similar figures. As similar figures

may be said to be equal iu "shape" but not in "size," we may state

it also thus

:

" Figures which are equal in shape to a third are equal in shape
to each other.

"

Pro[i. 22. If four straight lines be projwrlionals, the similar
rcetilineal figures similarly described on them shall alio be pro-

portionah; and if the similar rectilineal figures similarly described

on four straight lines be jiroportionals, those straight lilies shall be

pro}wrtioiw.ls.

This is essentially the same as the following :— ""

If a -.b ^ c -.d,

then a^ : 6« = c' : rf'.

§ 66. Now follows a proposition which has been much discnssed
with regard to Euclid's exact meaning in saying that a ratio is com-
fiounded of two other ratios, viz. :

Prop. 23. Parallelograms which are equiangular to one another,
have to one another the ratio which is cmnpoimded of the ratios of titeir

sides.

The proof of the proposition makes its meaning clear. In symbols
the ratio a : c is compounded of the two ratios a : b and 6 : c, and if

a .b " a' :b' , b :c = b" :c", then a : c is compounded of a':b' and
a" : b"

.

If we consider the ratios as numhers, we may say that the one
ratio is the product of those of which it is compounded, or in

symbols.
ct a 6 a' h" . f. a a' ,6 h"
- — T • - =

i,
• -. < if r = ri and -=-,,

c c c b c d

The theorem in Prop. 23 is the foundation of aU mensuration of
areas. From it we see at once that two rectangles have the ratio

of their areas compounded of the ratios of their sides.

' If A is the area of a rectangle contained by a aud b, and B that
of a rectangle contained by c and rf, so that A = a4, B = erf, then
A : B = aJ : frf, and this is, the theorem says, compounded of the
ratios a : c and b : d. . In forms of quotients,

a b ^ ab

c
' d cd'

This shows how to multiply quotients in our geometrical calculus.

Further, Two triangles have the ralios'of their areas compounded
of the ratios of their bases and their altitude. For a triangle is equal
in area to half a parallelogram which has the same base and the
same altitude;

I To bring these theorems to the, form in which they are usually
given, we assume a straight line u as oui' unit of leugth (generally
an inch, a foot, a mile, &c, ), and determine the number o whicL
expresses how often* i( is contained in a line a, so that o denotes the
ratio a : n whether commensurable or not, and that a = au. We
call this number o the numerical value of «. If in the same manner
/3 be the numerical value of a line b we have

a:b = o : /3 ;

in words: The ratio of tvx> lines {and of two like qua^UUies in
general) is equal to that of their numerical values.

This is easily proved by observing that a = o«, d = $u, there-
fore a -.b = an: fiu, and this may .without difficulty be shown to
e<^aal a : /3.

'

>

If now a, b be base and altitude of one, «', b' those of another
parallelogram, a, 3 aud a, ff their numerical Values respectively,
and A, A' their areas, then

^ _^ o b _a $ _ a$
A' a'' b' a' ~ e^'

In words : The areas of two parallelograms are to each other as tlie

products of the numerical values of their bases and altitudes.
If especially the second pai-allelogram is the unit squaie, i.e., r.

square on the unit of length, theu a' - (S* = 1, A' = «-, and we

-7-, =a6 . or A : 0/3 . «=.

This gives the theorem : The number of unit squares contained in
a parallelogram equals the product of the numerical values of base
and altitude, and similarly the number of unit squares contained in
a triangle equals half the product of the numerical values of base
and altitude.

This is often stated by saying that the area of a parallelogram is

equal to the product of the base and the altitude, meaning by this
product the product of the numerical values, and not the product as
defined above in § 20.

§ 68. Propositions 24 aud 26 relate to parallelograms about
diagonals, such as are considered in Book I., 43. They are

—

Prop. 24. Parallelograms about the diameter of any parallelo-
gram are similar to the whole parallelogram and to one another ;

and its converse (Prop. 26), If two similar parallelograins have a
common angle, and be similarly situated, they are about the same
diameter.

Between these is inserted a problem.
Prop. 25. To describe a rectilineal figure whicJi shall be similar to

one given rectilinear figure, and equal to another givei> rectilineal

figure,

§ 69. Prop. 27 contains a theorem relating to the theory of

maxima and minima. We may state it thus

:

Prop 27. If a parallelogram be divided into two by a straight Uni
cutting the base, and if on half the base another parallclogruii: oi

constructed similar to one of those parts, then this third pamlUlo-
gram is greater tlum tlie other part.

Of far greater interest than this general theorem is a special casf

of it, where the parallelograms are changed into rectangles, and
where one of the parts into which the parallelogram is divided is

made a square ; for then the theorem changes into one' which is

easily recognized to be identical with the following :

—

Theorem.—Of all rectangles which have the same perimclcr tlie

square has tlie greatest area.

This may also be stated thus:

—

Theorem.—Of all rectangles which have the same area tlie square
lias the least perimeter,

§ 70. The next three propositions contain problems which may
DC said to be solutions of quadratic equations. The first two are,

like the last, involved in somewhat obscure language. We tran-
scribe them as follows:

—

Problem.—To describe on a given base a parallelogmni, and to

diride it either internally (Pipp. 28) or externally (Prop. 29i fioiu

a point on the base into two parallelogram.?, of which the oni ha.<

a given size (is equal in area to a given figiue), whil. t the other
has a given shape (is similar to a given parallelogiaiu;

If we express this again in symbols, calling the given ha-ie a, the
one part a;, and the altitude y, we have to determine r and g in the
first case from the equations

{a-x)y= k',

X_p
V~V

k- being the given size of the first, and p and q the Uxso :ind alti-

tude of the parallelogram which determine the shape of the second
of the required parallelograms.

If we substitute the value of y, tve get

(a-;c)j:=?i',
3

or,

ax-x^=b-,

where a and i- are known quantities, taking 6' = ?^.

The second case (Prop. 29) gives ri^e, iu the same manner, to
the ouadratic

ax + 3? = b\
The next problem

—

Prop. 30. To cut a given straight line in extreme and mean ratio,

leads to the equation
ax + x- = rt'.

This is, therefore, only a special case of the last, and is, besides,

an old acquaintance, being essentially the same problem aa tnat

I

proposed in II. 11.
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Prop. 30 may therefore he solreil in two \rays, either liv aid of

Prop. 29 or hy aid of II. 11. £uc!i.I gives both solutions.

§ 71. Prop. 31 (Theoi-ein). In any rirjld-miglcd triangle, any recti-

linealfigure described on tlf. side sitblendiny the right angle is equal

to the similar and siiiiilarly-dcscribed Jigures on the sid^s aiuainiiig

the righlangU,—is a pretty generalization of the theorem of Pytha-

goras (I. 47).

Leaving out the next proposition, ivliich is of little interest, vm
conio to the last in this book.

Prop. 33. In equal circles angles, whether at the centres or the cir-

eum/crowcs, hare the same ratio which the ares on which they stand

hare to one another ; so also have the sectors.

Of this, the part relating to angles at the centre is of special

importinco ; it enables us to measure a:igl<i '>y Jir-s.

With this closes that part of the ElcmaUs wlich is devoted to

the study of figures in a t)Iane.

Book XI.

§ 72. In this book 6gure3 arc considered which aro not confined

to a plane, yiz., first relations between lines and planes in space,

and afterw.ivds properties of solids.

Of new definitions we mention those which relate to the perpen-

dicularity and the inclination of lines and xdancs.

Def. 3. A straight line is perpendicular, or at right angles, to a
plane when it maixs rigid, angles with every straight line meeting it

in tliat plane.

The definition of perpendicular pianos (Def. 4) offers no dif-

ficulty. Euclid deliucs the inclination of lines to planes and of

planes to planes (Defs. 5 and 6) by aid of plane angles, included by
straight lines, with which wo have been niade familiar in the first

boolcs.

The other important definitions are those of parallel planes,

which never meet (Det 8), and of solid angles formed by three or

more planes meeting in apoiiit (Def. 9).

To these we add the definition of a line parallel to a plane as a
line which does not meet the plane.

§ 73. Before we investigate tlie contents of Book XI., it 17111 be
well to recapitulate shortly what we know of planes rnd lines from
the definitions and axioms of the first book. Tl-^re a plane has
been defined as a surface which has the property that every straight

line which joins two points in it lies altogether in it This is equi-

valent.to saying that a straight line which has two points in a plane
has ail points in-the plane. Hence, a straight line which dcas not
lie in the plane cannot have more than one point in common with
the plane. This is virtually tlie same as Euclid's Prop. 1, viz.:

—

Prop. 1. Onepart ofa straight lino cannot be in aplajie and another
part without it.

It also follows, as was pointed out in § 3, in discussing the
definitions of Book 1., that a plane is determined already by one
straight, line and a point without it, viz., if all lines be drawn
through the point, and cutting the line, they will form a plane.

This may be stated thus :

—

A plane is determined—
1st, By a slraigltt line and a point which docs not lie mi it;

2d, By three points which do not lie in a straight liiie ; for if two
of these points be joined by a straight line we have case 1

;

3d, By lico interscciing straight lines ; for the point of intersection
and two other points, one in each line, give case 2

;

4 th, By two parallel lines (Def. 35, I.).

The third case of this theorem is Euclid's

Prop. 2. Tico straight lines which cut one another are t» one
plane, and three straight lines which meet one another are in one
plane.

And the fonrtli is Euclid's

Proi>. 7. If two straight lines be parallel, the straight tine drawn
from any point in one to-any point in the other is in the same plane
with the parallels. From the definition of a plane further follows '.

Prop. .3. If two planes cut one another, their common section is a
straight line.

§ 74. AVhilst these propositions are virtnally contained in the
definition of;a plane, the next gives us a new and fundamental pro-
perty of space, showing at the s.imc time that it is possible to
have a straight line perpendicular to a plane, according to Def. 3.

It states

—

TiiEOiiESt (Proi>. 4).

—

If a straight line is perpendicular to tico

ttraiglU lines in n plane which it meets, tlien it is perpendicular to

all lines in the plane whidi it meets, and Itcnce it is perpendicular
to tlie plane.

Def. 3 may bo stated thus : If a straight line is perpendicnlar
to a plane, then it is perpendicular to every line iu the plane which
it meets. The converse to this would be
Theorem.—All straight lines which meet a yivcn straigJtt line in

the same point, and arc perpendicular to it, lie in a plane wliich is

perpendicular to that line.

This Euclid states thus :

Prop. 5. If three straiglU lines meet all at (me poiTii, and a straight

line stands at right arfglcs to each ef than at that point, tJie three

slrttijht tines shuH be in one and the same plane.

% 75. There follow theorems relating to the theory of parallel

lines in space, viz. :

—

Theokem (Prop. 6)/

—

Any two lines which arc peipendicular to

the same plane ar^jMrallel to each otha- ; and conversely

Tnn ^RLM (Prip 8).

—

Ij of ttco parallel straight lines one is ver-

pendicular tu a plane, Cia other is so also.

Further, the important IheOiUiui

Prop. 9. Two straight lines which, are each of them parallel to the

same straight line, aiui iuit in. the same plane with it, are parallel to

one another; where the words, "and not in the same plane with
it," may be left out, for they exclude the case of three paralleis

in a plane, which has been proved before ; and
Theorem (Prop. 10).

—

If tico angles in different planes have the

twojirnits of the one parallel to those of tlie otltcr, then IJie angles are
eqiuil. That their planes are parallel is shown later on in Prop. 15.

This theorem is not necessarily true, for the anelcs in r^iipstion

may bo supplementary; but theu the one angla will be equal to

that which is adjacent and supplementary tc the other, and this

latter angle will also have its limits parallel to those of the first

From this theorem it follows that if we take anv *wo otrnVht

lines in space which do not meet, and if we draw through any
point P iu space two lines parallel to them, then the angle in-

cluiled by these lines will always be the sam«, whatever the position

of the point P may be,. This angle has in modern, times been
called the angle between the given Hces :

—

Definition.—By the angles between two not liitei'sectiTig lines we
uiulcrstand the angles which two intersecting lines include tliat cart

parallel respectively to the two given lines.

§ 76. It is now possible to solve the following two problems :

—

Problem.— To draw a straight lineperpendicular to agivenplant
from a given point which lies

1. i'uc m the pilanc (Prop. 11),

i. In the plane (TiO'!>. \2).

The .second case is easily reduced to the first-^viz., if by aid oj

the first we have drawn any perpendicular to the plane from «Ki<.e

point without it, we need only draw through the given point in the
plane a line parallel to it, in order to have the required perpen-
dicular given. The solution of the first part is of interest in itself.

It depends upon a construction which may be expressed as a
theoiem.

Th eorem.—If from a point A without a plane a perpendicular
AB be drawn to the plane, and if from the foot B of tliis perpen-
dicular another pcrpcndieular BC bo drawn to any -traight line in
the plane, then the straight line joining A to the foot C of this second
pcrpcndieular will also beperpendicular to the line in theplaTie.

The theory of perpendiculars to a plane is concluded by the
theorem

—

Prop. 13. Through any point in space, whcOtcr in or without a
plane, only one straigH line can, be drawn perpendicular to the
plane.

§ 77. The next four propositions treat of parallel planes. It is

shown thai planes ichich have a common perpendicular are parallel
(Prop. 14) ; that two planes are parallel if two intersecting straight
liius in the one are parallel respectively to tico straight lines in the
other plane (Prop. 15) ; that parallel planes are cut by any plane in
parallel straight lines (Prop. 16) ; and lastly, that any tico straight
lines are cut proportionally by a scries ofparallel planes (Prop. 17).
This theory is made more complete by adding the following

theorems, which are easy deductions tromtlie last:

—

Two parallel
planes liave common perpendiculars (converse to 14) ; and Two
planes which arc parallel to a third jolane are parallel to each
otltcr.

It will be noted that Prop. 15 at once allows of the solution of
the problem

:
" Through a given point to draw a plane parallel to

a given plane." And it is also easily proved that this problem
allows always of one, and only of one, solution.

§ 73. Wc conT" now to planes which are perpendicular to one
another. T-a th(orv.n:s relate to them.

Prop. 18. If a straight line he at riaht angles to a plane, every
plane which passes through it shall be alright angles to that plane.

Prop. 19. If two planes which cut one another be each of iliem
perpendicular to a third plane, their comtrum, seclian shall be per:
ptndiailar to the same plane.

% 79. If three planes pass through a common point, and if they
bound each other, a solid angle of three faces, or a trihedral angle,
IS formed, and similarly by more planes a solid angle of more faces,
or a. polyhedral angle. These have many properties which are quite
analogous to those of triangles and polygons in a plane. Euclid
states some, viz :—

Prop. 20. If a solid angle be contained hy three plane angles, any
tuooj them are togetJter greater than the third.
But the next-
Prop. 21. Every solid angle is contained hy' plane angles, which

cire together less than four right angles—h&a no analogona theotenx
in the plane.
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U'o may mcntiou, however, that the thecrems about tri-

anglos coutained iu tho iiropositions of T-ok I., which do not
dopend Hpon tho theory of parallels (that is ail up to Prop. 2
}iave their correspond'"'* i*-— "i—* *..;i.„.t—

i

1.^ mtheorems aboat trihedral angles. Tho
latter aro fonncd, if for "side of a triangle" w? write "plane
angle" or "face" of trihedral angle, and for "angle of triangle"
we substitute "angle between two faces" where the planes con-
taining tho solid angle are called its faces. "We get, for in-
stance, from I. 4, tho theorem, If two trihedral angles have tJie

angles of two fuees in the one equal to the angles of two faees
in the oilier, emd Jiavc likewise tlic angles included lij tlicse faees
equal, tlicn the angles in the remaining faces arc equal, and the
angles between the otiier faces arc equal each to each, viz., those which
are opposite equal faces. The solid angles themselves are not
necessarily equal, for they may be only symmetrical like the
ri"ht hand and tho left.

TPhe connexion indicated between triangles and tribedral iiDgles
will also be recognized in

Prop. 22. If every two of three plane angles he grcntfr than the
thiid, anil if the straight lines which cotUam tlion be all eqxtal, a
l^innghs may be made of the straight lines that join. Oie extremilies of
thost equal straight lines.

And Prop. 23. solves the problem. To construct a ti-ihedral angle
luiving the angles of its faces equal to three given plana angles,
any two of them being greater than the third. It is, of course,
analogous to the problem of constructing a triangle having its sides
of givoa length.

Two other theorems of this kind are added by Simson in his
edition of Euclid's Elements.

§ 80. These are the principal properties of lines and planes in
space, but before we go on to their applications it will be well to
define the woixl distance. In geometry distance means always
" shortest distance" ; viz., the distance of a point from a straight
line, or from a plane, is the length of the perpend'fular from the
point to tho hue or plane. The distance between two non-
intersecting lines is the length of their common perpendicular,
there being but one. Tho distance between two parallel lines or
between two parallel planes is the length of the common perpendi-
cular between the lines or the planes.

§ 81. Parallelepipeds.—The rest of the book is devoted to the
sCtidy of the parallelepiped. In Prop. 24 the possibility of such
a solid is proved, viz :

—

Prop. 24. Jf a solid be contained by six planes two and two of
whicli are parallel, i/ie opposite planes are similar and equal
parallelograms.

Euclid calls this solid henceforth a parallelepiped, though he
never defines the word. Either face of it tnny be taken as bcsse,

and its distance.from the opposite face as aUilvde.

Prop 25. If a solid parallelepiped be cut by a piano parallel to

two of its opposite planes, it divides the whole into two solids, the

base of one of which sluUl betoiht base of the other as the one solid

is to tlu other.

This tneorem corresponds to the theorem (VI. 1) that parallelo-

grams between the same parallels are to one another as their bases.

A similar analogy is to be observed among a number of the
remaining propositions.

§ 82. After solving a few problems we come to

Prop. 28. If a solid parallelepiped be cut by a plane passing
through the diagonals of two of the ojiposlte planes, it shall be cut in
two equal parts.

In the proof of this, as of several other propositions, Euclid
neglects the difference between solids which aro symmetrical like

the right hand and the left.

Prop. 31. Solid parallelepipeds, which are upon equal bases, end
of the same aliilnde, arc equal to one another.

Props. 29 and 30 contain special cases of this theorem leading up
to tho iiroof of the general theorem.

As consequences of this fundamental theorem we get

Prop. 32. Solid parallelepipeds, which have the same altitude, are

to one another as their bases ; and Prop. 33, Similar solid parallel-

epipeds axe to one anollicrinthetriplicatcraliooftheir limnologoussides.

If we consider, as in § 67, the ratios of lines as numbers, we may
also say

—

The ratio of the vohcmcs of similar parallelepipeds is equal to the

ratio of the third potoers of homologotis sides.

Parallelepipeds which are not similar but equal are compared by
aid of the theorem

Prop. 34. The bases and alliludcs of equal solid parallelepipeds

are reaiproeally proportional ; and if the bases and altitudes be re-

ciprocally proportional, the solid parallelepipeds are equal.

§ 83. Of the following propositions the 37th and 40th are of

epecial interest.

Prop. 37. Iffour straight lines be proportionals, tlu similar solid

parallelepipeds, similarly described from them, shall also be pro-

portionals ; and if the similar parallelepipeds similarly described

from four straight lines be proportioncds, the straight lines shall be

frqporlioTuUs.

In symbols it says

—

Ua:b = e:d, than a' . f= c'
: d>.

Prop. 40 teaches how to compare the volumes of triangular

prisms with t'..os6 of parallokpiiwd.'!, by proving that a triangular

prism is equal in xolamc to a parallelepiped, which luis its altitude

and. its bam equal to the eltiliulc and th.6 base of the triangular

prism.

§ 84. From these propositions follow all results relating to tho

mensuration of volumes. We shall state these as we did iu tho case

of areas. The starting point is the "rectangular" parallelepiped,

which has every edge perpendicular to the planes it meeu'i, and
which takes the pdace of the rectangle in the plane. If this has all

its edges aqual we obtain the " cube.

"

If we take a certain line « as unit length, then the square on u is

the unit of area, and the cube on u the unit of volume, that is to

say, if we wish to measure a volume we have to determine how
many niiit cubes it contains.

A rectangular parallelepiped has, as a rule, the three edges

nnequttl, which meet at a point. Every other edge is equal to one

of them. If a, b, c be tho three edges meeting at a point, then we
may take the rectangle contained by two o£ them, say by * and c,

as base and the third as altitude. Let V be i^ volume, V' that of

another rectangular parallelepiped which", has the edges a', b, c,

hence the same base as the first It follows then easily, from

Prop. 25 or 32, that V . T—a : a' ; or in words,

Scctangular parallelepipeds on equal bases are proportional to

their altitudes.

If we have two rectangular parallelepipeds, of which the first has

the volume V and the edges a, b, c, and the second.tho volume V
and the edges a', b\ d, we may compare them by aid of two new
ones which have respectively the edges a', b, c, .and <i', b', c, and the

volumes Vi and Vj. We then have

T:Vi-a:a'; Vi:Vs=5:6' V-:V'=c-c'.

Compounding these, we have
*"

V:V'=(a:fl!')(J:i')(c:(0,

V a J c

Hence, as a special case, making V equal to the unit cube IT on u

we get
V o 6 c .

U M tt 44

where o, fl, 7 are the numerical values of a, b, e\ that is, The
number of unit citbcs in a rectangular parallelepiped is equal to the

product of the nnnierical values of its three edges. This is generally

expressed by saying the volume of a rectangular parallelepiped is

measured by the product of its sides, or by the product of its base

into its alti+ud", which in thi?: case i? the same.

Prop. 31 allows us to extend this to any parallelepipeds, and Props.

28 or 40, to triangular prisms.

TflEOittM.

—

The volume of any parallelepiped, or of any tri-

angidar prism, is measured by the product of base and altitude.

The consideration that any polygonal prism may he divided into

a number of triangular prisms, which have the same altitude and
the stun of their bases equal to the base of tho polygonal prism,

shows further that the same holds for any prism whatever.

Book XII.

§ 85. In the last pan of Book XI. we have learnt how to com-
pare the volumes of jjarallelepipeds and of prisms. In order to

determine the Toliune of any solid botmded by plane faces we must
determine the volume of pyramids, for every such solid may bo

decomposed into a number of pyi-amids.

As every pyramici may again be decomposed into triangulor

pyramids, it becomes only necessary to determine their volume.

This is done by the

Theorem.—Every triangular pyramid is equal in volume to one
third of a triangular prism having the same base and the same
altitude as the pyramid.

This is an immediato consequence of Euclid's

Prop. 7. Every prism having a triangular base may be divided

into three pyramids that have triangular bases, and are equal to one
another.

The procf of this theorem is difficult, because the three triangular

pyramids into which the prism is divided are by no means equal in

shape, and cannot be made to coincide. It has first to bo proved
that two triangular pyramids have equal volumes, if they have
equal bases and equal altitudes. This Euclid docs in the following

manner. He first shows (Prop. 3) that a iTianguIar pyramid may
be divided into fotrr parts, of which two are equal triangular pyra-

mids similar to the whole pyramid, whilst the other two are equal
triangular prisms, and further, that these two prisma together are

greater than the two pyramids, hence more than holf the given
pyramid. He next shows (Prop. 4) that if two triangular pyra-
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niids are given, Iiavin" equal bases and equal altitudes, aud if each

be divided as above, then the two triangular prisms in the one are

equal to those in the other, and each of the remaining pyramids in

the one has its base and altitude equal to the base and altitude of

the remaining pyramids in the other. Hence to these pyramids the

same process is again applicable. We are thus enabled to cut out

of the two given pyramids equal parts, each greater than half the

original pjTamid. Of the remainder we can again cut out equal

parts gi-eater than half these remainders, and so on as far as we like.

Tliis process may be continued tiU the last remainder is smaller

than any assignable quantity, however small. It follows, so we
should conclude at preseut, that the two volumes must be equal, for

they cannot differ by any assignable quantity.

To Greek mathematicians this conclusion offers far greater diffi-

culties. They prove elaborately, by a rcdiuUio ad ahsurdmii, that

the volumes cannot be unequal. This proof must be read in the

Elements. A further discussion of this method of exhaustion, as

it is callcil, would belong to a treatise on the history of geometry.

We refer readers to Hankel, Gcschkhlc dcr ilathematik (p. 115 sq).

We must, however, state that we have in the above Hot proved

Euclid's Prop. 5, but only a special case of it. Euclid does not

suppose that the bases of the two pyramids to be compared are

equal, and hence he j>roves that the volumes are as the bases. The
reasoning of the proof becomes clearer in the special case, from
which the general one may be easily deduced.

§ 86. Prop. 6 extends the result to pyramids with polygonal

bases. From these results follow agaiik the rules at present given

for the mensuration of solids, viz. , a pyramid is the third part of a

triangular prism having the same base and the same altitude. But
a triangular prism is equal in volume to a parallelepiped which
has the same base and altitude. Hence if B is the base and h the

altitude, we have
Volume of prism = BA,

Volume of pyramid = -g BA,

statements which have to be taken in the sense that B means the

number of square units in the base, h the number of units of

length in the altitude, or that B and h denote the numerical values

of base and altitude.

§ 87. A method similar to that used in proving Prop. 5 leads to

the following results relating to solids bounded by simple curved

surfaces :

—

Prop. 10. Evn-y cone is i/u; third pari of a cylinder which Jias the

sam^ hose, and is of an equal altitude with it.

Prop. 11. Caiies and cylinders of the same altitude are io one an-

other as their bases.

Prop. 12. Similar coties and cyliiiders 'have to me another the

triplicate ratio of that which tlie diameters of their bases have.

Prop. 13. If d cylinder be cut by a plane parallel to its opposite

planes or bases, it divides t!ie cylinder into two cylinders, one of which
is to the othei- as tlie axis of the first to the axis of the other ; which
may also be stated thus:

—

Cylinders on the same base are proportional to their altitudes.

Prop. W. Cones and cylinders upon equal bases are to one another

as tJieir altitudes.

Pi'op. 15. T/ie bases aixd altitudes of equal cones and cylinders are

reeiproeallyproportional, and if the bases and altitudes be reciprocally

proportional, tlie cones and cylinders are equal to omc another.

These theorems again lead to formxtlse in mensuration, if we com-
pare a cylinder with a prism having its base and altitude equal to

the base and altitude of the cylinder. This may be done by the
method of exhaustion. We get, then, the result that their bases are

equal, and have, if B denotes the numerical value of the base, and
h that of the altitude.

Volume of cylinder = BA.

Volume of cone = - B/».

§ 88. The remaining propositions relate to circles and epheres.

Of the sphere only one property is proved, viz. :

—

Prop. 18. Spheres have to erne another t/ie triplicate ratio of that

which their diameters have. The mensuration of the sphere, like

that of tne circle, the cylinder, and the cone, had not been settled

lu the time of Euclid. It was done by Archimedes.

Book XIII.

§ 89. The 13th and last book of Euclid's Elements is devoted to

the regular solids. It is shown that there are five of them, viz. :

—

1. The regular tetrahedron, with 4 triangular faces and i

vertices

;

'2. The cube, with 8 vertices and 6 square faces
;

3. The octahedron, with 6 vertices and 8 triangular faces

;

•4. Tlie dodecahedron, with 12 pentagonal faces, 3 at each of the
20 vertices

;

6. The ieoaahedron, with 20 triangular faces, 6 at each of the
12 vortices.

It is shown how to inscribe these solids in a given sphere, and

how to determine the lengths of their edges.
.

These results are if r denotes the radius of the circumscnbed

sphere, and a the side of the regular solid—

For tetrahedron «' = -5 r-.

„ octahedron

,, hexahedron or cube

, , icosahedron

2r^,

* .2

3-'

dodecahedron 0'= 2(1- 5^) r«.

§ 90. The 13lh book, and therefore the Elements, conclude with

the scholium, "that no other regular solid exists besides the five

ones enumerated."
The proof is very simple. Each face is a regular polygon, hence

the angles of the faces at any vertex must be angles iu equal regular

polygons, must be together less than four right angles (XI. 21), and

must" be three or more in number. Each angle in a regular triangle

equals two-thirds of one right angle. Hence it is possible to form

a solid angle with three, four, or five regular triangles or faces.

These give the solid angles of the tetrahediou, the octoliedi'on, and

the icosahedron. The angle in a square (the regular quadrilateral)

equals one right angle. Hence three will form a solid angle, that

of the cube, and four will not. The angle in the regular pentagon

equals 4 of a right angle. Hence thiee of thera equal - {i.e., less

than i) right angles, and form the solid angle of the dodecahedron.

Three regular polygons of six or more sides cannot form a solid

angle. Therefore no other regular solids are possible.

Section IL—Higher or Projective Geometry.

It is difficult, at the outset, to characterize Projective

Geometry as compared with Euclidian. But a few examples

will at least indicate the difference between the two.

In Euclid's Elements almost all propositions refer to

the magnitude of ILaes, angles, areas, or volumes, and
therefore to measurement. The, statement that an angle

is right, or that two straight lines are parallel, refers to

measurement. On the other hand, the fact that a straight

line does or does not cut a circle is independent of measure-

ment, it being dependent only upon the mutual " posi-

tion" of the line and the circle. This difference becomes
clearer if we project any.figure from one plane to another.

By this the length of lines, the magnitude of angles and
areas, is altered, so that the projection, or shadow, of a
square on a plane will not be a square ; it will, however,
be some quadrilateraL Again, the projection of a circle

will not be a circle, but some other curve more or

less resembling af circle. But one property may bo
stated at once,—no straight line can cut the projection

of a circle- in more than two points, because no straight

line can cut a circle in more than two points. There are,

then, some properties of figures which do not alter by
projection, whilst others do. To the latter belong nearly

all properties relating to measurement, at least in the form
in which they are generally given. The others are said

to be projective properties, and their investigation forms
the subject of Projective Geometry.

Different as are the kinds of properties investigated

in the old and the new sciences, the methods followed

differ in a still greater degree. In Euclid each pro-

position stands by itself; its connexion with others is

never indicated ; the leading ideas contained in its proof
are not stated; general principles do not exist In the

modern methods, on the other hand, the greatest import-

ance is attached to the leading thoughts which pervade
the whole; and general principles, which bring whole
groups of theorems under one aspect, are given rather

than separate propositions. Tlie whole tendency is towards
generalization. A straight line is considered as given in

its entirety, extending both ways to mfinity, while Euclid
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is very careM never to admit anything but finite quan-
tities. The treatment of the intinite is in fact another
fundamental difference between the two methods. Euclid
avoids it. In modern geometry it is systematically intro-

duced, for only thus is generality obtained.

Of the different modern methods of geometry, we shall

treat principally of the methods of projection and corre-

spondence which have proved to bo the most powerful.

These have become independent of Euclidian Geometry,
especially through the Geometrie der Lage of V. Standt,

and the Ausdelaiungslehre of Grassmann.
For the sake of brevity we shall presuppose a know-

ledge of Euclid's Elements, although we shall use only a
few of his propositions.

§ 1. We consider space as filled with poiuts, lines, and planes,

and "^hese we call the elements out of which our figures are to he
formod, calling any combination of these elements a "figure."
By a line we mean a straight line in its entirety, extending hoth

ways to infinity; and by a plane, a plane surface, extending in .".U

directions to infinity. We suppose
That through any two points in space one and only one line

may he drawn (End. I., Def. 4, Ax. 10, Post. 2);
That through any three points which are not in a line, one and

only one plane may be placed (compare p. 386, § 73, above)

;

That the intersection of two planes is a line (End. XI. 13)

;

That a line which has two points in common with a plane lies

in the plane (Eucl. I., Def. 7), hence that the intersection ol a
line and a plane is a single point ; and

That three planes which do not meet in a lino have one single

point in common.
These results may be stated differently in the following form :

—

I. A plane is determined

—

A point is determined

—

1. I3y three points which do 1. By three planes which do
not lie in a line;

2. By two intersecting lines
;

3. By a line and a point which
does not lie in it.

II. A line is determined

—

By two points

;

not pass through a line
;

2. By two intersecting lines

;

3. By a line and a plane which
does not pass through it.

2. By two planes.

The reader will observe that not only, are planes determined by
points, but also points by planes ; that therefore we have a right to

coiisi<ler the planes as elements, like points ; and also that iu any
one of the above statements we may interchange the words point

and plane, and we obtain again a correct statement, provided that

these statements themselves are true. As they stand, we ought,

in several cases, to add "if they are not parallel," or some such
words, parallel lines and planes being evidently left altogether out

of consideration. To correct this we have to recon.sider the theory

of parallels.

§ 2. Let us take in a plane a line p (fig. 1), a point S not

in this tine, and a line q drawn through S. Then this line q will

meet the line ^ in a point A.- If we turn the line q about S to-

wards }*, its point of intersection with p will move alongp towards

B, passing, ou ccpn-

tinued turning, to a
greater and greater dis-

tance, until it is moved
out of our reach. If

we turn q still farther,

its continuation will

meet^;, but now at the p .

other side of A. The''^

point of intersection has
disappeared to the right

and reappeared to tha

left There is one inter-

mediate position where

g is parallel to p—that

is where it does not cut

p. In every other position it cuts p in' some finite point. If,

on the other hand, we move the point A to an infinite distance

in p, then the line q which passes through A will be a line which
does not cut p at any finite point. Thus we are led to say:

Every line through S 'which joins it to any point at an infinite

distance in p is parallel to p. But by Euclid's 12th axiom
there is but one line parallel to p through S. The difficulty in

which we are thus involved is due to the fact that we try to reason

about infinity as if we, with, our finite capabilities, could compre-

hend the infinite. To overcome this difficulty, we may say that

all points at infinity in a line appear to us as one, and may be
replaced by a single "ideal" point, just as all points in a fixed

star—which is not at an intinite, only at a great distance—can-

not be distinguished by tis and to beings on the earth count as

Fig. 1.

one. We may therefore now give the following definitions and
axiom:

—

Definilion.—Lines which meet at infinity are called parallel.

Axiom.—All points at an infinite distance in a line may bo con-
sidered as one single point

Dcfiidlion.—This ideal xioiut is called the point at infinity in the
line.

The axiom is equivalent to Euclid's Axiom 12, for it follows

from either that through any point only one line may be diu\ni

parallel to a given line.

This (loint at infinity in a line is reached whether we move a
point iu the one or in the opposite direction of a line to infinity.

A line thus appeai-s closed by this point, aud we speak as if wo
could move a point along the line from one position A to another
B iu two ways, either through the point at infinity or through
finite points only.

It must never be forgotten that this point at infinity is ideal,

that the results based ou this assumption are true for that finito

region of space which is within our reach, and that beyond this

region they may or may not be true,—we do not knoy.
The advantage of this view of parallels will become apparent at

every step as we go on.

§ 3. Having thus arrived at the notion of replacing all points at

infinity in a line by one ideal point, there is no difficulty in re-

placing all points at infinity iu a plane by one ideal line.

To make this clear, let us suppose that a line^, which cuts two
fixed lines a and b in the points A and B, moves parallel to itself

to a greater and greater distance. It wiU at last cut both a and
b at their points .at infinity, so that a line which joins the two
points at infinity in two intersecting lines lies altogether at

infinity. Every other line in the plane will mijet it therefore at

infinity, and thus it contains all points at infinity in the plane.

All poiiUs at ivfinity in a plajie lie in a line, which is called the

line at infinity in the plane.

It folio iva that parallel planes must he considered as planes

having a common line at infinity, for any other plane cuts them in

parallel lines (Eucl. XI. 16), which have a point at infinity in

common.
If we next take two intersecting planes, then the point at infinity

in their line of intersection lies in both planes, so that their lines

at infinity meet. Herce every line at infinity meets every other

line at infinity, and they are therefore all in one plane.

All points at infinity in space >nay he consicUrcd as lying in ont

ideal plane, vMch is called the plane at infinity,

% 4. We have now the following definitions :

—

ParalW lines are lines which meet at infinity ;

Parallel planes are planes which meet at infinity

;

A line is parallel to a plane if it meets it at infinity.

Theorems like this—Lines (or planes) which are parallel to a
third are parallel to each other—follow at once.

This view of pai'allels leads therefore to no contradiction of

Euclid's Elements.
As immediate consequences we get the propositions :

—

Every line meets a plane in one point, or it lies in it;

Every plane meets every other plane in a line

;

Any two lines in the same plane meet.

§ 5. We have called points, lines, and planes the elements of

geometrical figures. We also say ;hat an element of one kind
contai-ns one of the other if it lies iu it or passes through it.

All the elements of one kind which are contained in one or two
elements of a different kind form aggregates which have to ha
enumerated. They are the following :

—

1. Of one dimension.
1. The row, or range) o^^Mits formed by all points in a line^

which is called its base.

2. The/a< peticil formed by all the lines through a point in
a plane. Its base is the point in the plane.

3. The axial pencil formed by all planes through a line

which is call»d its base or axis.

11. Of two dimensions.

1. The field of points and- lines—that is, a plane with all its

points and all its lines.

2. The pencil of lines and planes— that is, a point in spac«
.
with all lines and all planes through it.

III. Of three dimensions.
The space of points—that is, all points in space.
The space of planes—that is, all planes in spaco.

IV. Of four dimensions.
The space of lines, or all lines in space.

§ 6. The word dimension in the above needs explanation.
If in & plane we take a row^ and a pencU with centre Q, then

through every point in jj one line in the pencil will pass, and every
ray in Q will cut p in one point, so that we are entitled to say a
row contains as many points as a flat pencil lines, and, we may add,
as an axial pencil planes, because an axial pencil is cut by a plane
in a flat pencil.

The number of elements in the row, in the flat pencil, and in the
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axial pencil is, of course, infinite and indefinite too, but the same in
nil. For a moment we shall treat it as being a definite number which
we denote by a. Then a plane contains a" points and as many
lines. To sec this, take a flat pencil in a plane. It contains o
lines, and each line contains a points, whilst each point in the
plane lies on one of these lines. Similarly, in a plane each line
cuts a 6xed line in a point. But this line is cut at each point by
a lines and contains a points ; hence there are a- lines in a plane.
A pencil in space contaius as many lines as a piano contains

points aud as many planes as a plane contains lines, for any place
cuts the pencil in a field of points and lines. Hence a pencil con-
tains o' lines and a^ planes. The field and lite pencil are of two
dimensions.

To count the number of points in space we observe that each
point lies on some line in a pencil. But the pencil contains o'
lines, and each line a points; hence space contains o^ points.
Each plane cuts any fixed plane in a line. But a plane contains
a- lines, and through each pass a planes ; therefore space contains o^
planes.

Hence space contains a% many planes as points, but it contains
.an infinite number of times more lines than points or planes. To
count them, notice that every line cuts a fixed plane in oie point.
But o= lines pass through each point, and there are <r points in the
plane. Hence there are a'' lines in space. The space of points and
planes is of three dijnensions, but the space of lines is of four dimen-
sions.

A field of points or lines contains an infinite number of rows and
flat pencils; a pencil contains an infinite number of flat pencils
and of axial pencils; space contains a triple infinite number of
pencils and of fields, o'' rows and axial pencils, and a^ flat pencils

—

or, in other words, each point is a centre of a- flat pencils.

§^7. The above enumeration allows a classification of figures.
Figures in a row consist of jcroups of points only, and figures in

the Hat or axial pencil consist of groups of lines or planes. In
the plane we may draw polygons ; and in the pencil or in the point,
solid angles, aud so on.

We may also distinguish the different measurements. We have-
In the row, length of segment

;

In the fiat pencil, angles
;

In the axial pencil, dihedjal angles between two planes ;

la the plane, areas ;

In the pencil, solid angles ;

In the space of points or planes, Tolumes.

Segments of a Line.

§ 8. Any two points A and B in space determine on the linethrongh
them a finite pai-t, which may be considered as being described by
a point moving from A to B. This we shall denote by AB, and
distinguish it from BA, which is supposed as being described by a
point moving fromB to A, and hence in a direction or in a "sense"
opposite to AB. Such a finite line, which has a definite sense, we
shall call a " segment," so that AB aud BA denote difl'erent seg-
ments, which are said to be equal in length but of opposite sense.
The one sense is often called positive,and the other negative.

In introducing the word "sense" for direction in a line, we have
the word direction reserved for direction of the line itself, so that
different lines have different directions, unless they bo parallel,
whilst in each line we have a positive and negative sense.
Wo may also say, with Professor CliSbrd, that AB denotes the

" Btep " of going from A to B.

§ 9. If we now have three points A, B, C in a line (fig. 2), the
step' AB will bring us from A to B, and
the step BC from B to C. Hence both ABC
steps are equivalent to the one step '

i i

AC. This is expressed by saying that
AC is the "sum" of AB and BC ; in
symbols

—

C A B
AB-^BC= AC, —I '-

where account is to be taken of the
sense. A C B

This equation is true whatever be the
position of the three points on the line.

As a special case Vvo have

AB-l-BA= (1),

and similarly

AB + BC + CA-0 (2),

which again is true for any three points in a line.

We further write
AB=-BA,

where — denotes negative sense.

We can then, just as in algebra, change subtraction of segments
into addition by changing the sense, so that AB—CB is the same
as AB-h{— CB) or AB + BC. A figure will at once show the truth
of this. The sense is, in fact, in every respect eifoivalent to the
* niKa" of a numbcT vn alcfbj*. '

Fig. 2.

§ 10. Of the many formulae which exist between points in a line

we shall have to use only one more, which connects the segmeats

between any four points A, B, C, D in a line. We have—

EC = BD-t-DC,
CA = CD-^DA,
AB = AD-fDB;

or multiplying these by AD, BD, CD respectirely, we get

—

BC. AD = BD. AD + DC. AD = BD. AD - CD. AD
CA. BD-CD. BD -1-DA. BD = CD . 3D-AD.BD
AB. CD-= AD. CD -hDB.CD "AD.CD-BD.CD.

It will be seen that the sum of the right hand sides vanishes, hence

that
BC.AD + CA.BD-)- AB.CD = . . . ^3)

for any four points on a line.

§ 11. If C is any point in the lino AB, then we say that

divides the segnient AB in the ratio -—
, account being taken of

CB
the sense of the two segments AC and CB. If C lies between
A and C the ratio is positive, as AC and CB have the same sense.

But if C lies without the segment AB, i.e., if C divides AB ex-

ternally, then the ratio is negative. To see how the value of this ratib

changes with C,

we wiU move C ? ^ 1^ B P
along the whole _. „

line (fig. 3), whilst *'S- -*•

A and B remain fixed. If C lies at the point A, then AC = 0,

hence the ratio AC : CB vanishes. As C moves towards B, AC
increases and CB decreases, so that our ratio increases. At the

middle point M of AB it assumes the value -f 1, and then increases

till it reaches an infinitely large value, when C aiTivc_ at B. Ou
passing beyond B the ratio becomes negative. If C is at P we have
AC =AP = AB + BP, hence

ACAB BP _AB_
CB PB'^'PB" BP

In the last expression the ratio AB : BP is positive, has its greatest

value CO when C coincides with B, aud vanishes when BC become"!
infinite. Hence, as C moves from B to the right to the point at
infinity, the ratio AC : CB varies from — oo to -1.

If on the other hand C is to the left of A, say at Q, we have

AC =AQ=AB-hBQ=AB-QB, hence ^=^_i
ots yii

Here AB tCQB, hence the ratio AB ; QB is positive and always
less than one, so that the whole is negative and <^. H C is at
the point at infinity it is —1, and then increases as C moves to the
right, tUl for C at A we get the ratio =0. Hence

—

" As C moves along the line from an infinite distance to the left to
an infinite distance at the right, the ratio always increases ; it starts

with the value —1, reaches at A, -H at M, oo at B, changes now
sign to — oo, and increases till at an infinite distance it reaches
again the value —1. It assumes therefore all possible values from
— CO to +00 , and each value only once, so that not only docs every
posUioii of C determine a definite value of the ratio AC : CB, but also,

conversely, to everypositive or negative value of this ratio belongs one
single poini in the line AB.

Peojection and Cross-Katios.

§ 12. Ifwe join a point A to a point S, then the point where the
line SA cuts a fixed plane t is called the projection of A OE the
plane t from S as centre of projection. If we have two planes ir

and «' and a point S, we may project every point A in ir to
the other plane. If A' is the projection of A, then A is also the
Erojcction of A', so that the relations are reciprocaL To every
gure in ir we get as its projection

a corresponding figure in ir'.

It will be our business to find
such properties of figures as remain
true for the projection, and which
are called projective properties.
For this purpose itmU be suflicient

to consider at first only construc-
tions in one plane.

Let us suppose we have given in
a piano two lines p and p' and a
centre S (tig. 4) ; we may then pro-
ject the points in p from S to ;)'.

Let A', B'... be the T'rojcctions of
A, B..., the point at infinity in

p which we shall denote by J will
be projected into a finite point
r in p', viz. , into the point where
the parallel to p through S cuts
p'. Similarly one point J in ^ will be projected into the point
1' at infinity in p'. This point J is oi: cooise the point wiiei»

Fig. 4.
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tho parallel to p' througli S cwts j). Wo tlius see that every

point in^j is projected into a single point yi^.

A glanee at fig. 5 shows that a segment AB will be projected

into a segment A'B' which is not

cijual to it, at least not as a rule ;

and also that the ratio AC : CB is

not equal to the ratio A'C : C'B'

foi-med by the projections. These
ratios will become equal only if

p and y aro parallel, for in this

case the triangle SAB is similar

to the triangle SA'ii'. Between
three points in a lino and their

projections there exists therefore in

general no relation. But between

four points a relation does exist.

§ 13. Let A, B, C, D be four

points in p, A', B', C, D' their pro-

jections in y, then the ratio ofthe

two ratios AC : CB and AD : DB
into which C and D divide the

segment AB is equal to the cor-

responding expression between

A', B', C, D'. \^ symbols wp

liave

—

AC AD A/C .A'ly

CB DB ° CB' D'B''

This is easily proved by aid of

eimilar triangles.

Thi-ough the points A and B on -p draw parallels to p', which cut

the projecting rays in C„, D„ Bj and A„ Cj, Dj, as indicated in

fi". 6. The two triangle's ACCj and BCCj will be similar, as will

aSo be the triangles ADD.^ and BDDj.

Wo have therefore

—

AC AC, AD
cb'^Ojb' db"

where account is taken of the sense.

Hence

—

j
A^ AD ACj _ ADj,

CB DB ° CjB ' DjB

AD,
DiB'

but
AC, A'C

and
C,B

ACj
AD„

CB'
'D'B'

CjB.
DjB'

which is equal to — as required.

ADa A'D' DiB
I that tho above expression becomes

A'C cb;
A'D'

''

D'B"

A'C A'D'

CB' ' D'B'

Tills result is of fundamental importance.

The expression formed has been called by Chasles the anhannonic
ratio of the four points A, B, C, D. Instead of this Professor Clifford

has proposed the shorter and more expressive name of "cross-
ratio." We shall adopt the latter. We have then the

FuNDAjrF.NTAL Theorem.— Tlie cross-ratio of four points in a
liiie is equal to the cross-ratio of their projections on any other line

which lies in the same plane with it.

§ 14. Before we draw conclusions from this-result, we must in-

vestigate tho meaning of a cross-ratio somewhat more fully.

If four points A, B, C, D aro given, and we wish to form their
cross-ratio, \ia have lirst to divide thera into two groups of two,
the points in each group being taken in a definile order. Thus,
let A, B be the first, C, D the second pair, A and C being the first

points in each pair. The cross-ratio is then the ratio AC : CB
divided by AD : DB. This will be denoted by (ABCD), so that

(ABCD) =^4b-

This is easily remembered. In order to write it out, make
first the two lines for the fractions, and put above and below these

A A
the letters A and B in then- places, thus, "g = -jj ! ™i tl^eu fill

up, crosswise, the first by C and the other by D.

§ 15. If we take the points in a dillerent order, the value of tho

cross-ratio will change. Wo can do this in twenty-tonr different

ways by forming all penuutations of the letters. But of these

twenty-four cross-ratios groups of four' are equal, .so that there aro

really only six different ones.

We have the following rules :

—

I. If in a cross-ratio the two groups bo interchanged, its value

remains unaltered.

(ABCD) = (CDAB).
II. If in a ciiss-ratio the two points belonging one of tho two

groups be interchanged, the cross-ratio changes into its reciprocal.

(ABCD) =
^^j^ygj.

III. If in a cross-ratio the two middle letters bu interchanged,

the cross-ratio « changes into its complement 1 - k.

(AECD) = 1-(ACBD).

Tho first two arc easily proved by wniting out their values. The
third is inoved by aid oi' the formula (3), § 10,

BC. AD-tCA.BD l-AB.CD = 0.

If we divide tliis by CB . AD wo get

ca.i;d AB.CD
-1 + oTT = 0,

or,

that is.

CB. AD Cli.AD

AC AD AB AD
CB DB'*'BC DC°

(ABCD)-f(.^.CBD)= l,

1;

which was to be proved.

IV. From II. it follows at once that if we interchange tho elements

in each pair, the cross-ratio remains unaltered; and thus we sec

that
lABCD)-(CDAB) by I.

= (BADC) = (DCBA) by II.

§ 16. By aid of these rules we get the following results :-

(ABCD) = (BADC) = (CDAB)= (DCBA) = k.

(ABDC) = (BACD) - (CDBA) = (DCAB) =-.

(ACBD)= (BDAC) = (CADB) = (DBCA) = 1 - k.

(ACDB) - (BDCA) - (CABD) = (DBAC) - j-f^.

(ADBC^= (BCAD) - (CBDA) = (DACB1 =^ ' •

(ADCB) - (BCDA) = (CBAD) = (DABC) =

-r

la the theorem that the cross-ratio of four points equals that of

tho projections, the points have, of course, to be taken in the same

order.

§ 17. If one of tho points of which a cross-ratio is formed is the

pohit at infinity in the line, the- cross-ratio chnngcs into a simple

ratio. It is convenient to Itt the point at infinity occupy the last

place in the synrboUc expression for tho cross-ratio. Thus if I is a

point at infinity, we have

(.iBCl)=-§^.

bt cause
AI:IB=--1.

Every common ratio of three points in a line may thus be ex-

pressed as a cross-ratio, by adding the point at infinity to tho

group of points.

§ 18 If the points have special positions, the cross-ratios k may

have such a value that, of the six different cues, two and two

become equal. If tho first two shall be equal, we gel «=,;, or

k' = 1, (t= ±1. _ ,_
' aC ad ., , . •

If we take «= -l-l, we have (ABCD) = I, or gjj-gjj; that is,

the points C and D coincide, provided that A and B are different.

This is too snecial a case to be of uiuch interest.

If, however, we take k«-1, so that (ABCD) =- 1, we have

^= _^ , jTfoicc c and D divido AB internally wid exlcrnalbj

in the same ratio.
.

,

The four points arc in tlHs case said to be liarmumc points, ana

C and D are said io ie harmonic ton-iwjates with regard to A
atid B.
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But we have also (CDAB) - - 1, so that A and B are harmonic
conjugates with rrgard to C and D.
The principal property of harmonic points, upon which almost

all applicatious depend, is this, that their cross-ratio remains un-
altered if we interchange the two points belonging to one pair,
viz. :

(ABCD) = (ABDC)= (BAOD).
For four harmonic points the six cross-ratios which are generally

different become two and two equal

:

^ K ,

K ' 1-K K

-

Hence if we get four points whose cross-ratio is 2 or J, then they
are harmonic, but not arranged so that conjugates are paired. If
this is the case the cross-ratio= —1.

§ 19. It we equate any two of the above six values of the cross-
ratios, we get either /c= l, 0, oo, or k= -1, 2, i, or else k becomes
a root of the equation k" - k + 1 = 0, that is, an imaginary cube root of
- 1. In this case the six values become three and three equal, so
that only t\vo different values remain. This case, though important
in the theory of cubic curves, is for our purposes of no interest,

whilst harmonic points are. all-important

§ 20. From the definition of harmonic points, and by aid of §11,
the following properties are easily deduced.

If C and D are harmonic conjugates with regard to A and B,
then one of them lies in, the other without AB ; it is impossible
to move from A to B without passing either through C or through
D ; the one blocks the finite way, the other the way through
infinity. This is expressed by saying A and B are "separated" by
C and D.
For every position of C there will be one and only one point

D which is its harmonic conjugate with regaid to any point pair

If A and B are different points, and if C coincides with A or B,
D does. But if A and B coincide, one of the points C or I>, lying
between them, coimides with them, and the other may be anywhere
in the line. It follows that, " if of four harmonic conjugates two
coincide, then a third coi-ncides with them, and thefourth may be any
point in the line."

If C is the middle point between A and B, then D is the point at
infinity for AC: CB= -H, hence AD :DB must be equal to -1.
The harmonic conjugate^ of the point at infinity in a line with regard
to Iwopohits A, B is the middle point of AB.

This important property gives a first example how metric jiro-

perties are connected with projective ones.

§ 21. Complete Quadrilateral.—A figure formed by four lines
in a plane is called a complete quadrilateral or, shorter, a four-side
(lig. 7). The figure

has six vertices, that
is, points where the
sides meet, and three

diagonals AB,EF,GH,
which join ovuosiio

vertices.

Similarly a figure

formed by four points

in a plane is called a
four-point It has six

sides, which join tlie

points, or vertices, and
three diagonal points,

where the sides meet.

The three diagonals of a four-side cut each other harmonically.

If we project the points E, F, K, D fiora H to AB, .ve get

(EFKD) = (ABCD),

and if we project them from G, we get

(EFIiI>) = (BACD);
BO that

(ABCD) = (BACD),

that is, tho cross-ratio (ABCD) is equal to its reciprocal, hence
= -

1 , as the four points are all different. This gives the im-
portant theorem :

—

Theorem.—In every four-side any diagonal is cut harmonically
by the other ttco.

This allows the solution of the problem :

—

Pkoblem.— To construct the harmonic conjugate J) to a point C
toilh regard to ttco gixcn points A ami B.

Solution.—Through A draw any two lines, and through C one
cutting the former two in G and H. Join these points to B, cutting
the former two lines in E and F. The point D where EF cuts
AB will be the harmonic conjugate required.

This remarkable construction requires nothing but the drawing
of lines, and is therefore independent of measurement. It follows,

also, that all four-sidca which ?mvc tivo vertices at A and B, and

Fig. 7.

ome diagonal passing throvah C will each have the third diagonal

passing through D.

g 22. The theory of cross-ratios may be extended from points in

a row to lines in a flat pencil, and to planes in an axial pencil. We'
have seen (§ 13) that if the lines wliich join four points A, B, C, D
to any point S be cut by any other line in A', B', C , ly, then (ABCD)
=(AB CD'). In other words, four lines in a flat pencil are cut by
every other line in four points whose cross-ratio is constant.

Definition.—By the cross-ratio of four rays In a Hat pencil is

meant the cross-ratio of the four points in which the rays are cut

by any line. If a, b, c, d be tho lines, then this cross-ratio is denoted
by (cAcd).

Definition.—By the cross-ratio of fourpianes in an axial pencil

is understood the cross-ratio of the four points in which any line

cuts the planes, or, what is the same thiug, the cross-ratio of the
four rays in which any plane cuts the four planes.

In order that this definition may have a meaning, it has to be
proved that all lines cut tbe pencil in points which have the same
cross-ratio. This is seen at once for two intersecting lines, as their

plane cuts the axial pencil in a flat pencil, which is itself cut by
\he two lines. The cross-ratio of the four points on one line' is

therefore equal to that on the other and enual to that of the four
rays in the Hat pencil.

If two non-intersecting lines p and q cut the four planes in

A, B, C, D and A',E', C, D', draw a line r to meet both p and j,
and let this line cut tho planes in A",B",C",D". Then (ABCD) =
(A'B'CD'), for each is equal to (A"B"C"D").

§ 23. We may now also extend the notion of harmonic elements,
viz. :

—

Definition.—Four rays in a flat peucil and four planes, in an
axial pencil are said to be harmonic if their cross-ratie equals- 1,

that is, if they are cut by a line in four harmonic points.

Harmonic pencils are constructed by aid of the theorem in § 21,
which may now be stated thus :

—

In afour-side two sides are harmonic conjugates u-ith regard to

the diagonal through their intersection and the line from this point
to the 2>oint where the other diagonals meet. Or thus : In a four-
point the lines joining one diagonal point to the vthcr two are har-
monic conjugates teith regard to the sides passing through the first.

If we understand by a "median line" of a triangle a line which
joins a vertex to the middle point of the opposite side, and by a
" median line " of a parallelogram a line joining middle points of

opiiosite sides, we get as special cases of the last theorem- :

—

27k; diagonals and median lines of a parallelogram form an
harmonic 2>eneil ; and
At a vertex of any triangle, the two sides, the 7ncdian line, and the

line 2>arallcl to the has,'form an harmonic pencil.

Taking tho parallelogram a rectangle, or the triangle isosceles,

we get :—
Theorem.—Any two lines and (lie bisections of their angles form

an harmoic pencil. Or :

—

In an harmonic pencil, if two conjugate rays are perpendicular,
then the other two are equally inclined to them ; and, conversely, if
one ray bisects the angle between conjugate rays, it is perpendicular
to Us.conjugaic.

This connects perpendicularity and bisection of angles with
projective properties.

§ 24. We add a few theorems and problems which are easily

proved or solved by aid of hamionics..
Art harmonic pencil is cut by a line parallel to one of its rays in

three equidistant points.

Through a given point to draw a line such that the segment
determined on it by a given angle is bisected at that point
Having given two parallel lines, to bisect on either any given

segment without using a pair of compasses.
Having given in a line a segment and its middle point, to draw

through any given point in the plane a line parallel to the given
line.

To draw a line which joins a given point to the intersection of

two given lines which meet off the drawing paper (by aid of § 21).

CORRESPONDE,S'CE.

§ 25. Two rows, p and p', which are one the projection of the

other (as in fig. 5), stand in a definite relation to each other
characterized by the following properties.

1. To cachjfoint in cither corresponds cnic point in the other; that
is, those points are said to correspond which are projections of one
anotlier.

2. The cross-ratio of any four points in one equals thai of tM
corresponding points in the other.

3. The lines joining corresponding points all pass through the

same point.

If we suppose corresponding points marked, and the row« brought
into any other position, then the lines joining corresponding points
will" no longer meet in a common point, and hence the third of
the above properties will not hold a.iy longer ; but we have still a
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eon-esnondence between the points in the two rows possessing the

first two properties. Snch a correspondence has been called a o,ic-om

correspondence, whilst the two rows between which such correspond-

ence ha.« been established are said to be projective o, hovwlogo^-

Two rows which are each the projection of the other are there ore

projective. We shall presently see, also, that any two projective

iows may always be placed in such a position that one »Ppears as

the projection of the ither. If they are m such a position the ro« s

are said to be in perspective position, or simply Xohe perspeclnc.

S 26. The notion of a one-one correspondence between rows may

be extended to flat and axial pencils, viz., a flat penc, wiU be sa,d

to be projective to a flat pencif if to each ray in the first conespomls

one ray in the second, and if the cross-ratio of four rays in one

equals that of the conesponding rays in the second.
_

Similarly an axial pencil maybe projective to an a«alpencil

But a flat pencU may also be projective to an axial pencil, or either

pencil may be projective to a row. The definition is tlie same in each

?ase: there is a one-one correspondence between the elements and

four elements have the same cross-ratio as the corresponding ones

§ 27. There is also in each case a special position which is called

'"i^TwrV^ecUve rows are perspective if they lie in the same

plane, and if the one row is a projection of the other

2. Two projective flat pencils are perspective-(a) if they He in

the same plane, and have a row as a common section ; (0) it tliey

lie in the same pencil (in space), and are both sections of the same

axial pencil ; (y) if they are in space and have a row "Sjonj.™"^

section, or are both sections of the same axial pencil, one of the

conditions involving the other.
„„.i if tT,o„

3. Two projective axial pencils, if their axes meet, and if they

have a flat pencil as a common section.
.

4. A row and a projective flat pencil, if the row is a section of

the pencil, each point lying in its corresponding line.
_

5 A row and a projective axial pencil, if the row is a section

of the penca, each point lying in its corresponding Une._

6 A flat and a projective axial pencil, if the former is a section

of the other, each ray lying in its correspoudiug plane.

That in each case the correspondence establisned by the position

indicated is such as has been called projective follows at once from

the definition. It is not so evident that 'he perspective position may

always be obtained. We shall show in § 30 this for the first three

cases First, however, we shall give a few theoremr. which relate to

the general correspondence, not to th« perspective position.

8 28 T:ni.09.-&^1—Two rows or penciU, flat '"' o^"'«'. «'^"^'' "''^^

projective to a third are projective to each other, as follows at once

from the definitions. . .,_

S 29 Fundamental Theorem.-// t,,o rows, or two pencils,

either flat or axial, or a row and apenci! shall be projective we

,nay aismie to any three ele^nents in the mie tlu: three corresponding

S^s in the othc; and then the correspondence u umquely

determm^^^
in two projective rows we assume that the points

A B C in the first correspond to the given points A
,
B ,
C in tUe

second, then to any fourth point D in the first will correspond a

point D' iu the second, so that ,„,^^,,^ (ABCD) = (A'B'CD').

But there is only one point, D', which makes the cross-ratio

(A'B'C'D') equal to the given number (ABCD).

The same reasoning holds in the other cases.

§30. Theorem.—\t t^o rows are perspective, then the lines

ioining corresponding points all meet in a point, the centre of

Projection ; and the point in which the two bases of the rows

intersect as a point in the first row coincides with its coiresponding

point in the second.
. _, it, i j„ „•, .

This follows from the definition. The converse also holds, viz. .—

Theoi-em —If two projective rows have such a position that one

voint in the 'one coincides with its coiresponding poinl in the other

then they are perspective, that is, the linesjoining correspondingpoints

alljpass through a common point, andfonn a flat pencil.
,

^•00/. -l.et A, B, C, D . . . be points in the one, and A
,
B

,
C

,

\y . .the corresponding points in the other row, and let A be niade

ttrcoincide with its corresponding point A'._ Let S be he ro>nt where

the Hues BB' and CC meet, and let us join S to the Ppmt U in

the first row. This line will cut the seconduow ">a point D so

that A,B,C,D are projected fromSintothe points A B,C,D . Ihe

cross-ritio ABCD is therefore equal '" (ABCD^ and by hypo-

thesis it is equal to (A'B'C'D').
,
Hence (ABCD ) = (A BCD ),

that is, D" is the same point as D

.

.,..-. ,

S 31 Theorem —If two projected flat pencils in the same plane

are perspective, then the intersections of corresponding lines form

a ro4, aid the line joining the two centres as_ a line in the first

pencil corresponds to the same line as a line in the second. And

'^"theorem —If two projective pencils in the scane plane, hut viith

differcni cerUres, have one line in the one coimident with Jte corre-

spending line in the other, then the two pencils are perspeaive, thai

is, the iiUerscUion of corresponding lines he m a Izne.

The proof is the same as in § 80. ....
§ 32. Th^xrem.—lt two projective flat pencils m the same point

(pencil in space), but not in the same plane, are perspective, then

the planes joining corresponding rays all pass through a line (they

form an axial pencil), and the line common to the two pencils

(in which their planes intersect) corresponds to itself. And coii-

vcrselVi

Tlieorem.—i{ two flat pencils which have a common centre, but

do not lie in a common plane, are placed so that one ray in the one

coincides with its corresponding ray in the other, then they are

perspective, that is, the planes joining corresponding lines all pass

through a line.

§ 33. Tlicorcm.—l( two projective axial pencils are perspective,

then the intersection of corresponding planes lie in a plane, and

the plane common to the two pencils (in which the two axes he)

con-esponds to itself. And convereely,
, , .

Theorem. —If two projective axial pencils are placed m such a

position that a plane in the one coincides with its corresponding

plane, then the two pencils are perspective, that is, conesponding

planes meet in lines which lie in a plane.

The proof again is the same as in § 30.
_

§ 34. These theorems relating to perspective position become

illusory if the projective rows of pencils have a common base. We
then have'

—

, , .

Theorem.—In two projective rows on the same line—and also in

two projective and concentric fiat pencils iu the same plane, or in two

projective axial pencils with a common axis—every element in the

one coincides with its corresponding element in the other as soon

as three elements in the one coincide with their corresponding

elements in the other.
^ , c n t\

Froof (in case of two rows).—Between four elements A, K, (.-, u
and their corresponding elements A', B', C, D' exists the relation

(ABCD) = (A'B'C'D'). If now A', B', C coincide respectivrely with

A, B, C, we get (ABCD) = (ABCD') ; hence D and D' coincide.

'The last theorem may also be stated thus ;

—

Theorem.—In two projective rows or jiencils, wh'<-h have a com-

mon base bnt are not identical, not more than two elements iu the

one can coincide with their corresponding elements in the other.

Thus two projective" rows on the same hue cannot have more

than two pairs of coincident points unless every point coincides

with its corresponding point.

It is easy to construct two projective row.s on the sanie line,

which have two pairs of corresponding points coincident. Let the

points A, B, C as points belonging to the one row conespoud

to A, B, and C as -

points in the second.

Then A and B co-

incide with their cor-

responding points,

bat Cdoes not. It

is, however, not
necessary that two

•such rows have tnice

a point coincident

with its correspond. ^
ing point ; it is pos- -p^

sible that this hap-

pens only once or

not at all. Of this

we shall see plenty

of examples as we
go on.

§35. Iftwoprojec- Fig. 8.

tive rows or pencils . ,

are in perspective position, ^e know at once which element m one

corresponds to any given element in the other. If » and q (hg. 8)

are two projective rows,

so that K corresponds

to itself, and ifwo know ^_

that to A and B iu ;>

correspond A' and B'

in g, then the point S,

where AA', meets BB',

is the centre of projec-

tion, and hence, in

order to find the point

C corresponding to C,

we have only to join

C to S; the point C,
where this line cuts {,

is the point required.

If two flat pencils. Si

and Sj, in a plane are

perspective (fig. 9), we
need only to know two , ^ c j n,» .,;.
pairs a a' and t, b', of corresponding rays in order to find the axis

s of projection. This being known, a ray c' in Sj, corresponding

Fig. 9.
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Problem IL—let a,h,c be three

rays iu a pencil S, o', i>', c' the corre-

sponding rays io a projective pencil

S', both being in the sania plane; it

is requii-ed to find for any ray d in S
the corresponding ray d' in S'

to a given ray c in S^ is found by joining Sj to the point where e

<nits t)ie axis s.

Asimilar conslmction hoick in the other caaesof perspectivefignres.

On this depends the solution of the following general problem.

§ 36. ProWcm.—Three pairs of cori-esponding elements iu two

projeetive rows or pencils being given, to determine for any element

in one the corresponding elemcut iu the other.

M'e solve this in the two cases of two projective rows and of two

projective flat pencils in a plane.

Problem I.—Let A,B.C bo three
points in a row s, A', B', C the corre*
sponding points in a projective row
£', both beins in a plane ; it is re-

quired to find for any point D in s

the correspondlus point D' in 9'.

The solution is made to depend on the construction of an auxili-

ary row or pencil which is perspective to both the given ones.

This is found as follows :

—

Solution of Problem I.—On the line joining two corresponding

points, say AA' (fig. 10), take any tvro points, S and S', as centres

of auxiliary pencUs.
Join the intersec-

tion B, of SB and
S'B' to the intersec-

tion C, of SO and
S'C by the line »i.

Then a row on s^

will be perspective

to s with S as centre

of projection, and to

^ with S' as centre.

To iind now tho
point D' on s' corre-

sponding to a point d
D on s we have only
to determine the

Soint Dj, where the
ne SD cuts s^, and

to draw ST^i ; the
point where this lino

outs ^ will be the
required point IX.

Proof.—The rows
s and s' are both p. .-
perspective to the '*

row Sj, hence they are projective to one another- To A, B, 0, 1) on 3

correspond A„ Bi, C,, D] on Sj, and to these correspond A', B', C, D*

on /; so that D and D' are corresponding points as req^nu-ed.

Solution of ProUcm 11.—Through tho intersection A of two cor-

responding rays a and u! (fig. 11), take two lines, s and s", as

bases of auxiliaiy rows. Let
Si be the point where the
line d,, wliich joins B and B',

cats the line Cj, which joins

C and C. Then a pencil Sj

will bo perspective to S with
a as axis of projection . To find

tho ray <V in S' corresponding
to a given ray d in S, cut d by
sat B

;
project this point from

S, to D' on s* and join D' to S'.

This will be the required ray.

Proo/.—That the pencil Si
is perspective to S and also to

S' follows from construction.

To tho lines «], J,, Cj, </] in S,

correspond the lines a, b, c, a
in S and the lines a', b', d, d'

in S', so that d and d' are

porresponding rays.

In tlie first solution tho two
Centres, S, S', are a«?/ twopoints
on a line j oining any two corresponding points, so that tho solution of

the problem allows of a great many different constructions- Biit

toIiMtcvcr construction be itscd, t/ic point D', corresponding to D, must
be always the same, according to tho theorem in § 29. This gives
rise to a number of theorems, into which, however, wo shail not
enter. The same remarks hold for the second problem.

§ 37. As a further application of the theorems about perspcctiva

tows and pencils we shall prove the following important theorem.
Theorem.— It ABC and A'B'C (Gg. 12) be two triangles, such that

the lines AA', BB', CC meet in a point S, then the intersections of
BC and B'C, of CA and CA', and of AB and A'B' will lie in a line.

Proof.—Let a, b, c denoto the lines AA', BB', CC, which meet at
S. Then these may bo taken as bases of projective rows, so that
A, A', S on a correspond to B, B', S on b, and to C, C, S on c . As
tho point S is common to all, any two of theso rows will be
persfiectiTe.

Fig. 11.

If S, be the rentre^f projection of rows 6 and e,

'

Sj „ „ >, c aiii «.

Sj „ „ ,. oandJ,

and if the line 8,83 cuts * in Aj, and b in B„ and e in C„ then

A], B, will be corresponding points in a and b, both corresponding

to Cj in c. But a and 6

are perspective, therefore

the' line A,Bi, that is

SjSj, joining correspond-

ing points must pass

through the centre of pro-

jection S3 of a and b. In

other words, Sj, S;, S3

lie in a line. This is

Desargues's celebrated

theorem if we state it

thus :

—

Theorem of Desm-giics.

—If each of two triangles

has one vertex on each

of three concurrent lines,

then the intersections of

corresponding sides lie in a line, those sides being called correi

ing wliich are opposite to vertices on the same line.

The converse theorem holds also, viz. :

—

Theorem.—If the sides of one triangle meet those of another in

three points which lie in a line, then the vertices lie on threo lines

which meet in a point.

The proof is almost the same as before.

§ S3. Metrical relations bclwcen projective rows.—Every row
contains one point which is distinguished fiom all others, viz.,

the point at infinity. In two projective rows, to the point I at

infinity in one corresponds a point 1' in the othfr, and to the point

J' at infinity in the second corresponds a point J in the first

The pointo I' and J are in general finite. If now A and B are

any two points ia the one, A', B' the corresponding points in the

other row, th^n
(ABJI) = (A'B'Jl').

Or.

Fig. 12.
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centres S and S' of the two pencils. TWs circle cuts p in two

points H and K. The two pairs of raj-s, A, k .-md /i', V, joining these

points to S and S' wiU be pail's of corresponding rays at right

angles. The construction

gives in general but one
circle, but if the line p is

the perpendiculariiisector

ot SS', there exists an
infinite number, and to

cxcT'j right angle in the

one 2>cncil corresjionda a
riglU angle in the otJier,

Principlb OS DuALiir.

g 41. It has been stated

Jn § 1 that not only points,

but also planes and lines,

are taken as elements out

of which figures are built

up. We shall now see

that the construction of

one figure which possesses certain properties gives rise in many-

cases to the construction of another figure, by replacing, according

tc definite rules, elements of one kind by those of another. The
new figure thus obtained will then possess properties which may be

stated as soon as those of the original figure are known.

AVe obtain thus a principle, known as the jirincijile of duality

or of rcciprvcity, which enables us to construct to any figure not

containing any measurement in its construction a reciprocal figure,

as it is called, and to deduce from any theorem a. reciprocal theorem,

for which no further proof is needed.

It is couTcnient to print reciprocal propositions on opposite sides

of a page broken into two columns, and tins plau vnil occasionally

be adopted.

We begin by repeating in this form a few of onr former state-

ments :

—

/ 1 \a. y
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theorems, on3~oftcn state one theorem only, the reader being re-

cimmcndeJ to go through the reciprocal proof by himself, and
to supply the reciprocal theorems when not given.

§ 46. \Ve state the theorems in the pencil reciprocal to the last,

without proving them :

—

Theorem.—It two projective flat

pencilsare conceutric, but are neither
perspective por co-planor, then the
envelope of the planes joining cor-
responding rays is a cone of the
second class; that is, no line through
the common centre contains more
than two of the enveloping planes.

Theorem.—It two projective axial
pencils lie in the same pencil (their
axes meet in a point), but are neither
perspective nor co-axial, then the
locus of lines joining corresponding
planes is a cone of the second order

;

that is, no plane in the pencil con-
tains more than two of these liues.

§ 47. Of theorems about cones of second order and cones of second
class we shall state only very few. We point out, however, the
following connexion between the curves and cones under considera-

tion :

—

The lines which Join any point in
space to the points ou a curve of the
second order form a cone of the
second order.
The planes which join any point in

space to the lines enveloping a curve
of the second class envelope tliem-

Belves a cone of the second class.

By its aid, or by the principle of duality, it will be easy to ob-

tain theorems about them from the theorems about the curves.

AVe prove the first. A curve of the second order is generated by

two projective pencils. These pencils, when joined to the point in

space, give rise to two projective axial pencils, which generate the cone

in question as locus of the lines where corresponding planes meet.

Every plane section of a coue of
the second order is a curve of the
second order.

Every plane section of a cone of
the second class is a curve of the
second class.

J7ieor«ra.— The curve of second
order whicli is generated by two pro-

jective flat pencils passes through
the centres of the two pencils.

Proof.—If S aud S* are the two
pencils, then to the ray SS' or y' in

the pencil S' corresponds in the pen-
cil S a ray p, which is different from
p', for the pencils are not perspec
tive. But p and »' meet at S, so that

S is a point on the curve, and simi-

larly S'.

Theorem.—The envelope of second
class which is generated Ijy two pro-
jective rows contains the bases of
these rows as enveloping lines or
tangents.
Proof.—It e and s". are the two

rows, then to the point 5s' or P' as a
point in s' corresponds in s a point
P, which is not coincident with P',

for the rows are not perspective. But
P aud F are joined by s, so that s is

one of the enveloping lines, and
similarly s*.

It follows that every line in one of the two peijcfls cuts the curve

in two points, viz., once at the centre S of the pencil, and once

where it cuts its corresponding ray in the other pencil. These two

points, however, coincide, if the line is cut by its corresponding

fine at S itself. The line 2' i" S, which corresponds to the line

SS' in S', is therefore the only line through S which has but one

point in common with the curve, or which cuts the curve in two

coincident points. Such a-line is called a tangent to the curve,

touching the latter at the point S, which is called the point of

contact.

In the same manner we get in the reciprocal investigation the

result that through every point in one of the rows, say in s, two

tangents may be drawn to the curve, the one being s, the other the

line" joining the point to its corresponding point in s'. There is,

however, one point P in s for which these two lines coincide.

Such a p'oint in one of the tangents is called the " point of contact"

of the tangent. We thus get—

TAeorem.—To the line joining the - Theorem.—To the point ol inter-

centres of the projective pencils as a section of the bases of two projective

line in one pencil corresponds in the rows as a pomt m one row corre-

other the tangent at its centre. sponds in the other the point of con-

tact of its base.

§ 49. Two projective pencils are determined if three paire of cor-

responding lines are given. Hence if a^, *„ c^ are three lines in a

pencil S„ and a„ b., c, the corresponding lines in a projective pen-

cil S, the corre'spo'ndence and therefore the curve of the second

order generated by the points of intersection of corresponding rays

is determined. Of this curve we know the two centres S, and Sj,

and the three points n,o„ i,Jj, c^c.,, hence five points in aU. This

and the reciprocal considerations enable us to solve the foUowing

two problems :

—

ProM^m.—To construct a curve of Problem.—To construct a curve

the second order, of which five of the second class, of which Ave

polnU S,, Si, A, B, C are given. tangents «„ u,, a, b, c are given.

In order to solve the left-hand problem, we take two of the given

poinU, say S, and S., as centres of pencils. These we make pro-

lectivo by Uking the ravs a,, *„ c,, which join S, to A, B,

respccUvely, as corresponding to the rays Oj, *., Cj, which join

S. to A, B, C respectively, so that three rays meet their correspond-

icg rays at the given points A, B, 0. This determmes the

correspondence of the penciU which will generate a curve of the

second order passing through A, B, C and through the centres b,

and S,, hence through the five given points. To find more points

on the curve we have to construct for any ray in S, the correspond-

ing 1 sy in Sj. ThU has been done in § 36. ' But wo repeat the con-

struction ill order to deduce furtlier properties from it 'We also

solve the right-hand problem. Here we select two, viz., li,, Kj of

the five given lines, «j, «a, a, h, c, as bases of two rows, and the

points Ai, Bi, Ci where a, b, c cut Mj as corresponding to the points

AJ,
Bj, Cj where a, b, c cut Mj.

Fig. 15.

We get then the following solutions of the two problems :

SolutioTi.—Through the point A
draw any two lines, Wj and «^ (flg. 15),

the first «i to cut the pencil Sj in a
row ABiC,, the other Wg to cut the
pencil S2 in a row AB^Cj. These two
rows will be perspective, as the point
A corresponds to itself, and the centre
of projection will be the point S,

where the lines B1B2 and CjCo meet.
To find now for any ray dj in S, its

corresponding ray d^ in S2, we deter-
mine the point Dj where dj cuts «i,
project this point from S to Dj on «2
and join S, to Dj. This will be the
required ray ^2 which cuts c?i at some
point D on the curve.

Solutitm.—In the line a take any
two points S] and Sn as centres of
pencils (flg. 16), the first S, (A,B,C,)
to project the row t/,, the other
Sj (AjBjCa) to project the row «,,
These two pencils will be perspective,
the line S,A, being the same as the
corresponding line S2A2, and the axis
of projection will be the line «, which
joins the intersection B of .SjBi and
S2B2 to the intersection C of S,C, and
S2C2. To find now for any point J\
in «, the corresponding point D2 in
V2, we draw SiD, and project the
point D where this line cuts w from S2
to «o. This will give the required
point J>2. and the tine d joining D,
to D2 will be a new tangent to the
curve.

Fig. 16.

§ 50. These constructions prove, when rightly interoreted, very

important properties of the curves in question.

If in fig. It we draw in the pencil S, the ray K, wnich passes

through the auxiliary centi'e S, it will be found that the correspond-

ing ray tj cuts it on u^ Hence

—

Theorem.—la the above construe- YTieorcin.—In the above construc-

tion the bases of the auxiliary rows tion (flg. 16) the tangents to the curve

u, and u- cut the curve where they from the centres of the auxiliary pen-

cut the 'rays 8,8 and SiS respec- cils S, and Sj are the lines which pass

tively. through U2U and wiW respectively.

As A is any given point on tne curve, and it, any line through

it, we have solved the problems:

—

PrMem.-To find the second point Pro6!em.—To find the eecond.tan-

In which any line through a known gent which can be dra\vn from any

point on the curve cuts the curve. point in a given tangent to the curve.

If we determine in Sj (fig. 15) the ray corresponding to the ray

SjS, in Sj, we get the tangent at S,. Similarly we can determine

the point of contact of the tangents^, or v, in fig. 16.

§ 51. If five points are given, of which not three are in a line,

then we can, as has just been shown, always draw a curve of the

second order through them, we select two of the points as centres of

projective pencils, and then one such curve is determined. It will

be presently shown that we get always the same curve if two other

points are taken aa centres of pencils, that therefore five points deters
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Kg. 17.

Pascal's Theorem.—If a hexagon
be inscribed in a curve of the second
order, then the intersections of oppo-
site sides are three points in a line.

in.i.'re« one curve of Vie second order, aad reciprocally, that five tan-
gents determine one curve of tlie second class. Six points taken at
random will therefore not lie on a curve of the second order. In
order that this may be the case a certain condition has to be satis-

fied, and this condition is easily obtained from the construction in

§ 49, fig. 15. If we consider

the conic determined by the
five points A, S,, Sj, K, L,

then the point D will be on
the curve if, and only if, the

points ou Di, S, Dj be in a
line.

This may be stated differ-

ently if we take AKSiDSjL
(figs. 15 and 17) as a hexagon
inscribed in the conic, then
AK and DS, will be opposite

sides, so will be KS, and SjL,
a.-) well as S,D and LA. The
first two meet in Dj, the others in S and Dj respectively. We
may therefore state the req^uired condition, together with the re-

ciprocal one, as follows :

—

Brianchon's Theorem.—Ifahexagon
be circumscribed about a curve of
the second class, then the lines join-

ing opposite vertices are three lines
meeting in a point.

These celebrated theo; ems, which are known by the names of
their discoverers, are perhaps the most fruitful in the whole theory
of conies. Before we go over to their applications we have to show
that we obtain the same curve if we take, instead of S,, Sj, any two
otlier points on the curve as centres of projective pencils.

§ 52. AVe know that the curve depends only upon the corre-

spondence between the pencils Sj and Sj, and not upon the special

construction used for finding new points on the curve. The point A
(fig. 15 or fig. 17), through which the two auxiliary rows «i, «j were
drawn, may therefore be changed to any other point on the curve.

Let us now suppose the curve drawn, and keep the points S„ Sj,

K, L, and D, and hence also the point S fixed, whilst we. move A
along the curve. Then the line AL will describe a pencil about
L as centre, and the point D, a row on S,D perspective to the

pencil L. At the same time AK describes a pencil about K and Dj
a row perspective to it on S»D. But by Pascal's Theorem D, and
Dj will always lie in a line with S, so that the rows described by Dj
and Dj are perspective. It follows that the pencils K and L will

themselves be projective, corresponding rays meeting on the curve.

This proves that- we get the same curve whatever pair of the five

given points we take as centres of projective pencils. Hence

—

Theorem —Only one curve of the Theorem.—Only one curve of the
second order can be drawn which second-class can be drawn which
passes through Ave given points. touches Ave given lines.

We have seen that if on a curve of the second order two points

coincide at A, the line joining them becomes the tangent at A.

If, therefore, a point on the curve and its tangent are given, this

will be equivalent to having given two points on the curve.

Similarly, if on the curve of second class a tangent and its point of

contact are given, this will be equivalent to two given tangents.

Wi may therefore extend the last theorem :

—

Theorem.—Only one curve of the Theorem.~On\y one curve of the
second order can be drawn, of which second class can be drawn, of which

' points and the tangent at one
of them, or three points and the
tangents at two o£ them, are given.

four tangents and the point of
tact at one of them, or three tangents
and the points of contact at two of
them, are given.

§ 53. At the same time it has been proved :-

Theorem.—All tangents to a curve
of second class are cut by any two of
them in projective rows, those being
corresponding points which lie on
the same tangent. Hence—

Theorem.—It all points on a curve
of the second order be joined to

any two of them, then the two
pencils thus formed are projec-

tive, those rays being correspond-

ing which meet on the curve.

Uence—
The cross-ratio of four rays joinmg

» point S on a curve of second
order to four fixed points A, B, C, D
in the curve is independent of the

position of S, and is called the cross-

ratio of the four points A, B, C, D.

It this cross-ratio is = - 1, the four

points are said to be four harmonic
points.

We have seen that a curve of second order, as generated by
projective pencils, has at the centre of each pencil one tangent

;

and further, that any point on the curve may be taken as centre of

such pencil. Hence

—

Theorem.—k curve of second order Theorem.—A. curve of second class

has at every point one tangent. has on every tangent a point of con-
tact,

§ 54. We return to Pascal's and Brianchon's theorems and their

applications, and shall, as befon^, state the results both for curves

of the second order and curves of the second class, but prove

them only for the former.

The cross-ratio of the four points
in which any tangent u is cut by
four fixed tangents a, b, c. d is in-
dependent of the position of u, and
is called the cross-ratio of the four
tangents a, 6, c, d.

If this cross-ratio equals— 1, the
four tangents are said to be four

; tangents.

Pascal's theorem may be used when five points are given to find
more points on the curve, viz., it enables us to find the point where
any Ima-through one of the given points cuts the curve again. It
is convenient, in making use of Pascal's theorem, to number the
points, to indicate the order in which they are to be taken in form-
ing a hexagon, which, by the way, may be done in 60 different
ways. It will be seen that 1 2 and (leaving out 3) 4 5 are opposite
sides, so are 2 3 and Heaving out 4) 5 6, and also 3 4 and (leaviiiij
out 6) 6 1.

°

If the points 12 3 4 are given, and we want a 6th point on a
line drawn through 1, we know all the sides of the hexagon with
the exception of 6 6, and this is found by Pascal's theorem.

If this line should happen to pass through 1, then 6 and 1 coin-
cide, or the line 6 1 is the tangent at 1. And always if two con-
secutive vertices of the hexagon approach nearer and nearer, then
the side joining thera will ultimately become a tangent.
Wo may therefore consider a pentagon inscribed in a curve ot

second order and the tangent at one of its vertices as a hexagon,
and thus get the theorem :

—

Theorem.—'Every pentagon in- 4T4corem.—Every pentagon cir-
scribed in a curve ot second order cnmscribed about a curve of the
has the property that the intersec- second class. has the property that
tjons of two pairs of non-consecutive the lines which jom two pairs of
sides lie in a Inie with the point non-consecutive vertices meet on
where the fifth side cuts the tangent that line which joins the fifth
at the opposite vertex. vertex to the point of contact of the

opposite side.

This enables us also to solve the following problems.
Problem.—Given five points on a />roWem.—Given five tangents to a

curve of second oroler to construct curve of second class to construct
the tangent at any one of them. the point of contact of any one of

them.

Fig. 18.

If twice two adjacent vertices coincide, the hexagon becomes a
quadrilateral, with tangents at two vertices. These we take to be
opposite, and get the following theorems :

—

Theorem.—It a quadrilateral be Theorem.—U a quadrilateral bo
inscribed in a curve of second ^rder, circumscribed about a curve of
the intersections of opposite sides, second class, the lines joining
and also the intersections of tho opposite vertices, and also the lines
tangents at opposite vertices, lie in joining points of contact of opposite
a line (fig. 18). sides, meet in a point

Fig. 19.

If we consider the hexagon made up of a triangle and the
tangents at its vertices, we get

—

Theorem.—U a triangle is inscribed Theorem.—It a triangle be ch-clira-
in a curve of second order, the points scribed about a curve of second class,
in which tlie sides are cut by the the lines which join the vertices to
tangents nt the opposite vertices the points of contact of the opposite
meet in a point. sides meet in a point (fig. 19).
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S 55 Of these theorems, those about the quadrilateral give rise to

» number of others'. Four points A, B, C, D may in three different

irays be formed into a Quadrilateral,. for wo may take them in

the order ABCD, or ACBD, or ACDB, so that cither of the points

iB, C, D may be taken as the vertex opposite to A. Accordingly we

may'apply the theorem in three different ways.

,Let A, B, C, D be four points on a curve of second order (fig. 20),

and let us'takp them as forming a quadrilateral by takiog the

MB.

Fig. 20.

points in the order ABCD, so that A, C and also B, D are pairs

of opposite vertices. Then P, Q will be the points where opposite

sides meet, and E, F the intersections of tangents at opposite

vertices; The four points P, Q, E, F lie therefore in a line. The

quadrilateral ACBD gives us in the same way the four points

Q, R, G, II in a line, and the quadrilaterol ABDC a line containing

the four points K, P, I, K. These tlirce lines lorm a triangle PQK.

The relation between the points and lines in this figure may be

expressed more clearly if we consider ABCD as a four-point in-

scribed in a conic, and the tangent at these points as a four-side

circumscribed about it,—viz., it will be seen that P, Q, II are the

diagonal points of the four-point ABCD, whilst the sides of the

triangle PQR are the diagonals of the circumscribing four-side.

Hence the theorem

—

Theorem.—Any four-point on a curve of the second order and the

four-side formed by tlic tangents at these points stand in this relation

that the diagonal points of the four-point lie in the diagonals of the

four-side. And conversely,

If afour-point and a circumscHlcd four-side stand in the aiove

relation, tlicn a acrvc of the second order may be described johich

passes throtigh the four points and toucJies tlicre the four sides of

tlicse figures. . , .

That the last part of the theorem is true follows from the iact

that the four points A, B, C, D and the line a, as tangent at A, deter-

mine a curve of the second order, and the tangents to this curve at

the other points B, C, D are given by the construction which leads

to fig. 20.

The theorem reciprocal to the last I3

—

Theorem.—Anyfour-side circumscribed aboui a curve of second

class arid llie four-point formed by tlie points of contact stand in this

relation tluxt thr diagonals of the four-side pass through tlic diagonal

points of Uiefour-point. And conversely,

If a four-side and an iiiscribed four-point stand in the o.lotx

relation, then a curve of the second class iiiay be described lohidi

touches tU sides of tlicfour-side at the points of the four-points.

S .56. The four-poiut and the four-side in tho two reciprocal

theorems are alike. Hence if we have a four-point ABCD and

a four-side abal related in the manner described, then not only

may a curve of the second order be drawn, but also a curve of

the second class, which both touch the lines a. &. c, d at the points

A, B, C, D.
The curve of second order is already more than determined by the

points A, B, C and the tangents re, S, c at A, B, and C. The point D
may therefore be any point on this curve, and d any tangent to Uie

curve. On tho other hand the curve of the second class is more

than determined by the three tangents a, b, c and their points of

contact A, B; C, so that d is any tangent to this curve. It follows

that every tangent to the curve of second order is a tangent of a

curve of the second class having the same point of contact. In

other words, tho curve of second order is a curve, of second class,

and vice versa. Hence the important theorems :

—

Theorem.—.Eucry curve of second Theorem.—ITi'cri/ curve of second

order is a curve of second class. class is a ciircc of second order.

The curves of second order and of second class having thus been

proved to be identical shall henceforth be called by the common
name of Conies.

For these curves hold, therefore, all properties which have bccu

proved for curves of second order or of second class. We may
therefore now state Pascal's and Brianchon's theorem thus

—

FascaVs Theorem.—\i a. hexagon be inscribed in a conic, then

the intersections of opposite sides lie in a Hue.

Urianchon's Theorem.—If a hexagon be circumscribed about a

conic, then the diagonals forming opposite centres meet in a point.

§ 57. If we suppose in fig. 20 that tlie point D together with the

tangent d moves along the curve, whilst A, B, C and their tangents

a, b, c remain fixed, then the ray DA will describe a pencil about

A, the point Q a projective row on the fixed lino BC, the point F
the row b, and the ray EF a pencil about E. But EF passes always

through Q. Hence the pencil described by AD is projective to the

pencil described by EF, and therefore to the row described by F on
b. At the same time the line BD describes a pencil about B pro-

jective to that described by AD (§ 53). Therefore the pencil BD
and the row F on 6 are projective. Hence

—

Theorem.—If on a conic ajwint A be talrn aiul the tangent a at

this point [hen the cross-ratio of the four rays tchich join A. to any
four points on the curve is e^ual to the cross-ratio of the points in

which the tangents at these points cut tlie tangent at A.
§ 58. There are theorems about cones of second order and second

class in a pencil which are reciprocal to tho above, according

to § 43. "\Ve mention only a few of the more inipoitant ones.

Theorem.—The locus of intersections of corresponding planes in

two projective axial pencils whose axes meet is a cone of tho

second order.

Theorem.—The envelope of planes which join corresponding line.^

in two projective flat pencils, not in the same plane, is a cone of

the second class.

Theorem.—Cones of second order and cone3 of second class aie

identical.

Theorem.—Every plane cuts a cone of the Eecond order in a

conic.

Theorem.—A cone qf second order is uniquely determined by five

of its edges or by Jive of its, tangent 2'lanes, or by four edges and the

tangent 2>lanc at one oflhcm, 6:c., 6:c.

T/uorcrii ^i'ascal's).—If a solid angle of six faces be Inscribed in

a cone of the second order, then the intersections of opposite faces

are three lines in a plane.

Theorem -(Biianchon's).—If a solid angle of six edges be circum-
scribed about a cone of the second order, then the planes through
opposite edges meet in a line.

Each of the other theorems about conies may be stated for cones
of the second order.

§ 59. We have not yet considered the shape of the conies. "We
know that any line in the plane of the conic, and hence that tho line

at infinity, either has no point in common with the curve, or one
(counting for two coincident points), or two distinct points. If the

line at infinity has no point on the curve the latter is altogether

finite, and is called an Elbpse (fig. 20). If the line at infinity has
only one point in common with the conic, the latter extends to

infinity, and has the line at infinity a tangent. It is called a Para-
bola (fig. '.21). If, lastly, the line at inhnity cuts the curve in two
points, it consists of two separate parts which each extend in two
branches to the points at infinity where they meet. The curve is in

this case called an Hyperbola (see fig. 19, 24, or 25). Tlic tangents
at the two points at infinity are finite because tho line at infinity is

not a tangent. They are called Asymftolts. The branches of

the hyperbola approach these lines indefinitely as a point on
the curves moves to infinity.

§ CO. That the circle belongs to the cnn'cs of the second order i3

seen at once if wo stato in a slightly difl'ercnt form tho theorem
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that in a circle all angles at the circtftnference standing upon the

^ame arc are equal. If two points S,, Sj on a circle be joined

to any other two point3 A and B on the circle, then the angle

Incluiled by the rays SjA and SiB is equal to that between the
rays SjA and SjB, so

that as A m&ves
along the circumfer-

ence the rays S,A
and SjA describe

equal and therefore

projective pencils.

ihe circle can thus
be generated by two
projective pencils,

and is a curve of the
second order.

If we join a point
in space to all points

on a circle, we get a /*

(circular) cone of the

second order (§ 43).

Every plane section

of this cone is a
conic. This conic P
will be an ellipse, -,.^ „..

a parabola, or an ' '='

hyperbola, according as the line at infinity in the plane has no,

one, or two points in common with the conic in which the plane

at infinity cuts the cone. It follows that our curves of second
order may be obtained as sections of a circular cone, and that

they are identical with the "Conic Sections" of the Greek mathe-
maticians.

§ 61. Any two tangents to a parabola are cut by all others in

projective rows ; but the line at infinity heing one of the tangents,

the points at infinity on the rows are corresponding points, and
the rows therefore similar. Hence

—

Theokesi.—TAc tangents to a parabola cut each other proper-
ttonally.

Pole and Polar.

§ 62. Wc return once again to the remarkable figure (fig. £0>
which we obtained in § 55.

If a four-side be circumscribed about and a four-point inscribed

in a conic, so that the vertices of fhe second are the points of con-

tact of the sides of the first, then the triangle formed by the dia-

gonals of the first is the same as that formed by the diagonal
points of the other.

Such a triangle will be called a poJar triangle of the conic, so

that PQK in fig. 20 is a polar triangle. It has the property that
on the side p opposite P meet the tangents at A and B, and also

those at C and D. From the harmonic properties of four-points

and four-sides it follows further that the points L, M, where it

cuts the lines AB and CD, are harmonic conjugates with regard to

AB and CD respectively.

It the point P is given, and we draw a line through it, cutting
the conic in A'anl B, then the point Q harmonic eonjiigito to P
with ri-f^arl to AB, and the point H where the tangents at A and B
meet, are determined. But they lie both on p, and therefore this

line is determ'Vod. If ^e now draw a second line through P, cut-
ting the conic in C and D, then the point M harmonic conjugate
to P with regard to CD, and the point G where the tangents at C
and Dmeet, must also lie on p. As the first line through P already
determines p, the second may be any line through P, Now every
two lines through P determine a four-point ABCD on the conic,
and therefore a polar-triangle which has one vertex at P and its

opposite side at p. This result, together with its reciprocal, give
the theorem :

—

Theorem.—All polar-triangles which have one vertex in. common
have also the opposite side in common.
All polar-triangles which have one side in common, ?imx also the

opposite vertex in, comvion.

§ 63. To any point P in the plane of but not on a conic cor-
responds thus one line p as the side opposite to P in all polar tri-

angles which have one vertex at P, and reciprocally to every line

p corresponds one point Pas the vertex opposite to p in all triangles
which have p as one side.

We call the line ^ the polar of P, and the point P the pole of the
line p with regard to the conio.

If a point lies on the conio, we call the tangent at that point its
polar; and reciprocally we (all the point of cODtact the pole of
tangent.

§ 64. From these definitions and former results follow-r

TAsorem.—The polar of any point Tieorem.—The pole of any linej)
P not on the conio is a line p, which not a tangent to the conic is a point
bas the (oUowjog properties ;— P, which has the foUowing pro-

(lectiea:—

1. On every line through P which
cnta t^e conic, it contains the har-
monic conjugate of P wich regard t9
those points on the conic.

2. If tangents can be drawn from
P, their points of contact lie on p.

3. Tangents drawn at thp pojcta
where any line through P cuts the
conic, meet on it; and conversely,

4. If from any point on it tangents
be drawn, their points of contact
will lie in a line with P.

5. Any four-point ca the conic
which has one diagoi-al point at P
has the other two lying on p.
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1. Of all Hnca throngh a point on
•• from which two tangents may ho

drawn to the conic, it contains ttn

line which is harmonic coujufpate tu

p, with regard to the two tangents.

2. If p cuts the conic, the tangents
at the intersections meet at P.

3 The point of contact of tangents
di-awn from any point on p to the
conic lie in a line with P ; and cou-
Tersely,

4. Tangents drawn at points where
any line through P cuts the conic
meet on p.

5. Any four-side circumscribed
about a conic which has one diagonal
on p has the other two meeting at P.

Theorem.—&. line in the plane of a
conic has two, one, or no points in

common with the conic, according
as two, one, or no tangents can be
irkTu from its pole to the conic.

The truth of 2 follows from 1. If T be a point where p cuts the

conic, then one of the points where PT cuts the conic, and which
are harmonic conjugates with regard to PT, coincides with T'

hence the other docs—that is, PT toc-hes the curve at T.

That i is true follows thus : If we draw from a point H on
the polar one tangent a to the conic, join its point of contact A to

the pole P, determine the second point of intersection B of this

line with the conic, and draw the tangent at B, it will pass through

H, and will therefore bo the second tangent which may be drawn
from H to the curve.

§ 65. The second property of the polar or pole gives rise to the

theorem

—

Theorem.—Trom a point in the
plane of a conic, two, cm*, or do tAn-
gents may be drau-n to the conic,

according as its polar has two, one,

or no points in commou with tJM
curve.

Of any point in the plane of a conio we say that it was without,

on, or within the curve according ui two, dlbp, or nc tancrents to the

curve pass through it. The points on the conic separates those

within the conic from those without. That this is true for a circle

is knov-n from elempntary geniiotTy. That it also holds for other

conies follows from the fact that every conic may be considered as

the projection of a circle, which will be proved later on.

The fifth property of pole and polar stated in J 64 shows how
to find the polar of any point and the pole of any line, by aid of the

straight-edge only. Practically it is often convenient to draw

three secants throngh the pole, and to determine only one of the

diagonal points for two of the four-points formed by pairs of these

lines and the conic (fig. 21).

These constructions also solve the problem :

—

Problem.—i'rom a point without a conic, to draw the two tan-

gents to the conic by aid of the straight-edge only.

For we need only draw the polar of the point in order to find the

points of contact.

§ 66. The property of a polar-trkngl» miy now De stated thns—
Theorem.—In a polar-tnangle each side is the polar of the oppo-

site vertex, aud each vertex is the pole of the opposite side.

If P is one vertex of a polar-triangle, then the other vertices, Q
and R, lie on the polar

p of P. One of these \i^
vertices we may chose

arbitrarily. For if from
any pomt Q on the
polar a secant be drawn
cutting the conic in A
and D (fig. 22), and if

the lines joining theso

points to P cut the

conic again at B and
C, then the line BC
will pass- through Q.
Hence P and Q are two
of the vertices on the

Solar-triangle which is

etermined bv the
four-point ABCb. The
third vertex R lies

also on the line p.
It follows, therefore, rig_ 22.
also

—

Theoeejl—If Q i( a point on {he polar of P, then, P is a point on
the polar of Q ; and reciprocally,

Jf q is a line through the pole of p, then p is a line through the

pole of q.

This is a very important theorem. It may also be stated thus

—

TaEORESf.

—

If a point moves along a line describing a row, its

polar turns about the pole of the tine describing a pencil.

This pencil is projective to the row, so tliat the cross-ratio of four
poles in a row equals the cross-ratio of its fottr polars, which pass
through the pole of the row.
To prove the last part, let us suppose that P, A, and B in fig. 22

remain fixed, whilst Q moves along the polar p of P. This will
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make CD turn about P and move R along p, whilst QD and RD
describe projective pencils about A and B. Hence Q and R
describe projective rows, and hence PR, which is the polar of Q,
describes a pencil projective to either.

§ 67. Two points, of which one, and therefore each, lies on the
polar of the other, are said to bo conjugate with regard to the
eoHi'cj and two lines, of which one, and therefore each, passes
through the pole of the other, are said to be conjugate with regard
to the conic. Hence all points conjugate to a point P lie on
the polar of P ; all lines conjugate to a lino v pass through the
pole o( p.

If the line joining two conjugate poles cuts the conic, then the
poles are harmonic conjugates with regard to the points of inter-

section ; hence one lies within the other witliout the conio, and all

points conjugate to a point within a conic lie without it.

Of a polar-triangle any two vertices are conjugate poles, any two
sides conjugate lines. If, therefore, one side cuts a conic, then
one of the two vertices which lie on this side is within and tlie other
without the conic. The vertex opposite this side lies also without,
for it is the pole of a line which cuts the curve. In this case
therefore one vertex lies within, the other two without. If, on the
other hand, we begin with a side which does not cut the conic,

then its polo lies within and the other vertices without. Hence

—

Theorem.—Every polar triangle has one and only one vertex
within the conic.

We add, without a proof, the theorem-»-

Theorem.—The four points in which a conic is cut by two conju-
gate polars are four harmonic points in the conic.

§ 68. If two conies intersect in four points (they cannot have
more points in common, § 52), there exists one and only one
four-point which is inscribed in both, and therefore one polar tri-

angle common to both.

Theorem.—Two conies which intersect in four points have always
one and only one common polar-triangle ; and reciprocally.

Two conies which have four common tangents have always one
and only one common polar-triangle.

The proof that these polar triangles are identical in case of a
conic which have four points and also four tangents in common is

left to the reader.

Diameters and Axes op Cosics.

§ 69. Diameters.—The theorems about the harmonic proper-

ties of poles and polars contaiu, as special cases, a number of ini-

portint meti-ical properties of conies. These are obtained if either

the pole or the polar is moved to in6nity,— it being remembered
that the harmonic conjugate to a point at infinity, with regard to,

two points A, B, is the middle point of the segment AB. The most
important properties arc stated in the following theorems :

—

Tlie middle points of parallel eho7-ds of a corjc lie in a line—viz.,

on tlie polar to the point at infinity on the parallel chords.

This line is called a diameter.

The polar of every point at infinity is a diameter.

The tangents at the end points of a diameter arc parallel, and
arc parallel to the chords bisected by the diameter.

All diainctcrs pass through a common point, the pole c^the line at

infinity.

All diameters of a parabola arc parallel, the pole to the line at

infinity being the point where the cuive touches the line at in-

finity.

In case of the ellipse and hyperbola, the polo to the lino at in-

finity is a finite point called the centre of the curve.

A centre of a conic bisects every chord through it.

The centre of an ellipse is within the cicrvc, for the line at infinity

does not cut the ellipse.

The centre of an hyperbola is without the curve, because the line at

infinity cuts the curve. Hence also

From the centre of an hyperbola two tangents can be drawn to the

etirvc which have their point of contact at infinity. These are called

Asymptotes (§ 59).

To construct a diameter of a conic, draw two parallel chords and
join their middle points.

To find tlie centre of a conie, draw two diameters ; their intersec-

tion will be the centre.

§ 70. Conjugate Diameters.—A pokr-triangle with one vertex

at the centre will have the opposite side at infinity. The other

two sides pass through the centre, and are called conjugate dia-

meters, each being the polar of the point at infinity on the other.

Of two conjugate diameters each bisects the chords parallel to the

other, and if one cuts the curve, the tangents at its ends tire parallel

to the other diameter.
Further

—

Every parallelogram inscribed in a conic has its sides parallel to

tuo conjugate diameters ; and
Every parallelogram circumscribed about a conie has as diagoruils

luxi conjugate diameters.
This will bo so^n by considering the parallelogram in the first

case as an inscribed four-point, in the other as a circumscribed

four-side, and determining in each case the corresponding nolar-

triangle. The first may also be enunciated thus

—

The li7ics which join any point on an ellipse or an hyperbola to tlie

ends of a diameter are pam/lel to two conjugate diameters.

§ 71. The Circle.—If every diameter is vcrvendicular to ilscon-

jugatc the conic is a circle.

For the line which joins the ends of a diameter to any point on
the curve include a right angle.

A conic which has more than one jmtr of connigate diameters at

right angles to each other is a circle.

Let AA' and BB' (fig. 2.'5) be one pair oi conjugate diameters at

right angles to each other, CO' and
DD' a second pair. If we draw
through the end point A of one
diameter a 'chord AP parallel to

DD', and join P to A', then PA and
PA' are, according to § 70, p.irallel

to two conjugate diameters. But
PA is parallel to DD', hence PA'
is parallel to CC, ^ and therefore

PA and PA' are perpendicular. If

we further draw the tangents to tho
conio at A and A', these will be
pcrjiendicular to AA', they being
parallel to the conjugate diameter
I3B'. We know thus five points on
the conic, viz. , the points A and A'
with their tangent's, and the point P. Through these a circle may
bo drawn having AA' as diameter ; and as through five points one
conio only can be dra%vn, this circle must coincide with the given
conic.

§ 72. Axes.—Conjugate diameters perpendicular to each other
are called axes, and the points where they cut the curve vertices

of the conic.

In a circle every diameter is an axis, every point on it is a vertex;
and any two lines at right angles to each other may be taken as a
pair of axes of any circle which has its centre at their intersection.

If we describe on a diameterAB of an ellipse or hyperbola a circle

concentric to the conic, it -will cut the latter in A and B (fig. 24).
Eacli of the semicircles

in which it is divided
by AB will be partly

within, partly without
tlie curve, and must
cut the latter therefore

ag.iin in a point. The
circle and the conic

have thus four points

A, B, C, D, and there-

fore one polar-triangle,

in common (§ 6S). Of
this the centre is one
vertex, for the line at

infinity is the polar to

this point, both with
regard to the circle and
tho other conic. The „.^ ,,
other two sides are con- '" "

jugate diameters of both, hence perpendicular to each other. This
gives

—

Theorem.—An ellinse as well as an hyperbola has one pair of

axes.

This reasoning shows at the same time how to construct the axis

of an ellipse or of an hyperbola.

A parabola has one axis, if wo define an axis as a diameter per-

pendicular to the chords which it bisects. It is .easily constructed.

The line which bisects any two parallel chords is a diameter.

Chords perpendicular to it will be bisected by a parallel diameter,
and this is the axis.

§ 73. The first part of the right hand theorem in § 64 may bo
stated thus : any two conjugate lines through a point P without a
conio are harmonic conjugates with regard to the hvo tangents
that may be drawn from P to the conio.

If we take instead of P the centre C of an hyperbola, then tho
conjugate lines become conjugate diameters, and the tangents
asymptotes. Hence

—

Theorem.—Any two conjugate diameters of an hyperbola are har-
monic conjugates with regard to tho asymptotes.

As the axes are conjugate diameters at right angles to obb an-
other, it follows (§ 23)—

Theorem.—The axes of an hyperbola bisect the tingles between the
asymptotes.

Lot be the centre of the hyperbola (fig. 25), t any secant which
cuts tho hvperbola in C,D and the asymptotes in E.F, then the
lino OH which bisects the chord CD is a diameter conjugate to tho
diameter OK which is parallel to the secant t, so that OK and OM
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Arc harmonic with regard to the asymptotes. The point M there-

fore bisects EF. But by construction M bisects CD. It follows

that DF = EC, and ED= CF ; or

Fig. 25.

TflKOKEM.—On ar.y secant of an hyperbola the segments ietieeen the

curve and the asymptotes are equal.

If the chord is changed into a tangent, this gives

The segment hclwecn the asymptotes on any tangent to an hyperbola
is bisected by the point of contact.

The. first part allows a simple solution of the problem to find any
number of points on an hyperbola, of which the asymptotes and one
point are given. This
IS equivalent to three

points and the tan-

eents at two of them.
This construction r&-

auires measurement.

§ 74. For the para-

bola, too, follow some
metrical properties. .A
diameter PM (fig. 26)
bisects every chord con-

jugate to it, and the

pole P of such a chord
Be lies on the diameter.

Butadiametercuts the

parabola once at in-

finity. Hence

—

Theorem.—The seg-.

ment PM which joins

the middle point M of

a chord of a parabola to

the pole P of the chord is bisected by the parabola at A.

§ 76. Two asymptotes and any two tangents to an hyperbola

may be considered as a quadrilateral circumscribed about the

hyperbola. But in such a quadrilateral the intersections of the

Fig 26.

Fig. 27.

diagonals and the points of contact of opposite sides lie in a line

(8 54). If therefore DEFG (fig. 27) is such a quadrilateral, then the

diagonals DF and GE will meet on the line which joins the points

of contact of the asymptotes, that is, on the line at infinily ; hence

they are parallel. From this the following theorem is a simple
deduction :

—

Theorem.— .\I1 triangles formed by a tangent and the asvmptotes
of an hyperbola are equal in area.

If we draw at a point P (fig. 27) on an hyperbola a tangent, the
part HK between the asymptotes is bisected at P. The parallelo-

gram PQOQ' formed by the asymptotes and lines par.illel to them
through P will be half the triangle OHK, and will therefore be
constant. If we now take the asymptotes OX and OY as oblique
axes of coordinates, the lines OQ and QP will be the coordinates of

P, and will satisfy the equation ar!/ = const. =a-.
Theorem.—For the asymptotes as a.te3 of coordinates the enua-

tion of the hyperbola is

xy = const

It is not difficult to get the equations to the ellipse and hyperbola
referred to their axes as axes of coordinates. We are satisfied to

have shown in one case that the^ curves of the second order as

generated by projective pencils are the same as those which are io

coordinate geometry defined by equations of the second degree.

NVOLUTION'.

§ 76. If we have two projective rows, ABO on u and A'B'C on
«', and place their bases on the same line, then each point in

this line counts twice, once as a point in tlie row « and once as a

point in the row u'. In fig. 2S we denote the points as points in

the one row by letters above the

line A, B, C . . ., and as points

in the second row by A', B', C
. . . . below the line. Let now A
and B' be the same point, then to

A will correspond a point .V in the

B'

Fig. 28.

second, and to B' a point B in the first row. In general these

points A' and B will be diilercnt. It may,' however, happen that

they coincide. Then the correspondence is a peculiar one, as the

following theorem shows :

—

Theokem.—If two projective rows lie on the same base, and if

it happe7is that to one point in the base the same .point corresponds,

whither we consider the point as belonging to the first or to the

second row, tlun the same tcill hapjKn for every point in the base—
that is to say, io every point in the line corresponds the seme point in

the first as in the second row.

Proof. In order to determine the correspondence, we may assume
three pairs of corresponding points in two projective rows. Let

then A', B', C, in fig. 29, corre-

spond to A, B, C, so that A and B',

and also B and A', denote the

same point. Let us farther de-

note the point C when considered

as a point in the first row by D ;

H 1—
C A'

Fig. 29.

then it is to be proved that the point D', which corresponds to D,

is the same point as C. We know that the cross-ratio of four

points is equal to that of the corresponding row. Hence

(ABCD) = (A'B'C'D')

but replacing the dashed letters by those undashed ones which

denote the same points, the second cross-ratio equals (BADD'),

which, according to § 15, iv., equals (ABD'D) ; so that the equation

becomes
(ABCD)- (ABD'D).

This requires that C and D' coincide.

§ 77. Two projective rows on the same base, which have the above

property, that to every point, whether it be considered as a point in

the one or in the other row, corresponds the same point, aresaid

to be in involution, or to form an involution of points on the line.

We mention, but without proving it, that any two projective

rows may be placed so as to form an involution.

An involution may be said to consist of a row of pairs of points,

to every point A corresponding a point A', and to A' again the

point A. These points are said to be conjugate.

From the definition, according to which an involution may be

considered as made up of two projective rows, follow at once the

following important properties :—

^

(1.) The cross-ratio of four points equals that of the four con-

jugate points.

(2.) If we call a point whicn coincides with its conjugate point a

" focus " of the involution, we may say : An involution has either

two foci, or one, or none, and is called respectively a hyperbolic,

parabolic, or elliptic involution (§ 34).
_

(3.) In a hyperbolic involution any two conjugate points are har-

monic conjugates with regard to the two foci.

For if A, A' be two conjugate points, F,, F, the two foci, then to the

points F,, Fj, A, A' in the one row correspond the points F,, F„, A', A
in the other," each focus corresponding to itself. Hence (FiFjAA') =
(FjFjA'.i)—that is, we may interchange the two points AA' with-

out altering the value of the cross-ratio, which is the charac-

teristic property of harmonic conjugates (§ 18i

10-lG
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(4.) The point conju|;ato to the point at infinitj is called the
" centre " ol the involution. Every involution has a centre, unless

the point at infinity be a focus, in which case we may say that

the centre is at infinit}'.

, In a hyperbolic involution the centre is the middle point between
the foci.

(5.) The product of the distances of two conjugate points A, A'
from the centre is constant :

—
OA.OA'=c.

Proof.—Let A, A', and B, B' be two pairs of conjugate points,

the'centre, I the point at infinity, then

(ABOI) = (A'B'IO),

•r
OA.OA'=OB.OB'.

In order to determine the distances of the foci from the centre,

we write F for A and A' and get

Of- = c; OF= ±Vc.
Hence if c is positive OF is real, and has two values. eOual and
opposite. The involution is hyperbolic

If c=0, OF= 0, and the two foci both coincide with the centre.

If c is negative, tjc becomes imaginary, and there are no foci.

Hence we may write

—

In a hyperbolic involution, OA. 0A'=/!:',
In a parabolic involution, OA . 0A'= 0,
In an elliptic involution, OA . 0A'= - A--.

From these expressions it follows that conjugate points A, A' in a
hj"perbolic involution lie on the same side of the centre, and in an
eUiptio involution on opposite sides of the centre, and that in a
parabolic involution one coincides with the centre.

In the first case, for instance, OA , OA' is positive ; hence OA
and OA' h.ive the same sign.

It also follows that two segments, AA' and BB', between pairs of

conjugate points have the foUowiag positions:—in a hyperbolic
involution they lie either one altogether within or altogether with-
out each other; in a parabolic involution they have one point in

common; and in an elliptic involution they overlap, each being
partly within and partly without the other.

Proof.—We have OA. OA'-OB. OB'-i' in case of a hyperbolic
involution. Let A and B be the points in each pair which are

nearer to the centre 0. If now A, A' and B, B' lie on the same side of

0, and if B is nearer to than A, so that OB<OA, then OB^OA'

;

hence B' lies further away from than A', or the segment AA' lies

within BB'. And so on for the other cases.

(6. ) An involution is detennincd

—

(o) By two -pairs of conjugate points. Hence also

{$) By one pair of conjugate points and the centre

;

(y) By the two foci

;

(5) By one focus and one pair of conjugate points;

(() By one focus and the centre.

(7.) The condition that A, B, C and A', B', C may form an involn-
tion may be WTitteu in ono of the forms

—

(ABCC')=(A'B'C'C),
or (ABCA')=(A'B'C'A),
or (ABC'A') = (.VB'CA),

for each expresses that in the two projective rows in which A, B, C
and A', B', C are conjugate points two conjugate elements may be
interchanged.

(8.) Any three pairs. A, A', B, B', C, C, of conjugate points are

connected by the relation—

BA' CB; AC'
AC B'A C'B° •

Proof.—^e have by (7) (ABC'A') =(A'B'CA), which, when worked
ont, gives the above relation.

The latter is easily remembered by aid of the following mle of

writing the first side. Fir^t write

B_ C_ A_
cab'

and then fill up the gaps in numerator and denominator by A', B', C
respectively.

§ 78. Theorem.— The sides of anyfour-point are cut hy any line

in six points in involution, opposite sides being cut in conjugate
points.

Lot A,B,CiD, ((ig. aO) bo the four.pomt. If its sides be cut by
the line p in the points A, A', B, B', C, C, if further, C,D, cuts the
lino A,Bj in C., and if we project the row A.B.C,C to p once from
I>i ana onoe from C, , we get

(A'B'CC) = (BACC).
Interchanging in the last cross-ratio the letters in each pair wegct

(A'B'C'C) = (ABCC').

Hence by § 77 (7) the points are in involution.

The theorem may also be stated thus :

—

Theorem.—The three points in wiiich any line cuts the sides of s.

triangle and the projections, from any point in the plane, of the
vertices of the triansle on to the same line are six points in involu-

tion.

Or again

—

The projections from any point on to any line of the six vertices

of a four-side are six points in involution, the projections of oppo-

site vertices being conjugate points.

This property gives a simple means to construct, by aid of ths

straight edge only, in an involution of which two pairs of conjugate

points are given, to any point its ccnjngate.

§ 79. The theory of involution may at once be extended from the

row to the flat and the axial pencil—viz. , we say that there is an
involution in a flat 6r in an axial pencil if any line cuts the pencil

in an involution of points. Au involution in a pencil consists of

pairs of conjugate rays or planes ; it has two, one, or nc focal rays

01 planes, but nothing corresponding to a centre.

An involution in a flat pencil contains always one, and in gene-

ral only one, pair of conjugate rays which are perpendicular to one
another. For in two projective fiat pencils exist alwavs two corre-

sponding right angles (§ 40).

Each involution in an axial pencil contains in the same manner
one pair of conjugate planes at right angles to one another.

As a rule, there exists but one pair of conjugate lines or planes

at right angles to each other. But it is possible that there are

more, and then there is an infinite number of such pairs. An in-

volution in a flat pencil, in which every ray is perpendicular to its

conjugate ray, is said to be circular. That such involution is

possible is easily seen thus:—if in Uio concentric flat pencils

each ray on ono is made to correspond to that ray on the other
which is perpendicular to it, then the two pencils are projective,

for if we turn the one pencil through a right angle each ray in one
coincides with its corresponding ray in the other. But these twe
projective pencils are in involution.
A circular involution has no focal rays, because no ray in a

pencil coincides with the ray perpendicular to it.

§ 80. Theorem.—Every elliptical involution in a row may h€
considered as a section of a circular involution.

Proof.—In an elliptical involution any two segments AA' and
BB' lie partly within partly without each other (fig. 31). Hence
two circles described on 'AA
and BB' as diameters will
intersect in two points E and
E'. The line EE' cuts the
base of the involution at a
point 0, which, from a well
known proposition (Eucl.
III. 35), has the property
that 0A.0A' = 0B.0B', for
each is equal to OE.OE'.
The point is therefore the
centre of the involution. If
we wish to construct to any
point C the conjugate point C, we may draw the circle through
GEE'. This will cut the base- in the required point C for OC.OC
= OA.qA'. But EC and EC are at right angles. Hence the
involution which is obtained by joining E or E' to the points in
tlie given involution is circular. This may also be expressed
thus:—

•' ^

Every elliptical involution has tne property thai there art tw»
definite points in t!ie plantsfrom which any twa conjugate pointM Of
icen under a right angle.

Fig. 31.
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Af the same time the following problem has been solved .—

. Problem. —To determine the centre and also the point correspond-

ing to any given point in an elliptical involution of which two

pairs of conjugate points are given.

§ 81. By the aid of § 53, the points on a conic may be made to

eonespond to those on a line, so that the row of points un the conic

is projectiv* to a row of points ou a line. We may also have two

projective rows on the same conic, and these will be in involution

18 soon as one point on the conic has the same point corresponding

to it all the same to whatever row it belongs. An involution of

points on a conic will have the property (as follows from its defini-

tion, and from § 53) that the lines which join conjugate points of

the involution to any point on the conic are conjugate lines of an

involution in a pencil, and that a fi-^ced tangent is cut by the tangents

^t conjugate points on the conic in points which are again conju-

gate points of an involution on the fixed tangent. For such invol-

ution on a conic the following theorem holds :

—

Theorem — The lines which join corresponding points in an in-

volution on a conic all pass through a fixed point; and reciprocally,

the points of intersection of conjugate lines in an involution among
tangents to a conic lie on a line.

W'e prove the first part only. The involution is determined by
two pftirs of coaJHgate points, say by A, A' and B, B' (fig. 82). Let AA'
and BB meet in P. If we join the j)oints in involution to any point

ou the conic, and the conjugate points to another point on the conic,

Fig. 32.

we obtain two projective pencils. "We tate A and A' as centres of

these pencils, so that the pencils A(A'BB') and A'(AB'B) are pro-

jective, and in perspective position, because AA' corresponds to

A'A. Henoe corresponding rays meet in a line, of which two
points are found by joining AB' to A'B and AB to A'B'. It follows

that the axis of perspective is the polar of the point P, where AA'
and BB' meet. If we now wish to construct to any other point C
on the conic the corresponding point C, we join C to A' and the

point where this line cuts p to A. The latter line cuts the conic

again in C But we know from, the theory of pole and polar that

the line CC passes through P.

Involution determined by a Conic on a Line.—Foci.

§ 82. The polars, with regard to a conic, of points in a row p
form a pencil P projective to the row (§ 66). This pencil cuts the

base of the row ^ in a projective row.

If A is a point in the given row, A' the point where the polai of

A cuts p, then A and A' will be corresponding points. If we take

A' a point in the first row, then the polar of A' will pass through

A, so that A corresponds to A'—in other words, the rows are in in-

volution. The conjugate points in this involution are conjugate

points with regard to the conic. Conjugate points coincide only if

the polar of a point A passes through A—that is, if A lies on the

conic. Hence

—

Theoeem.—A conic determines on every linn in its plane an invohi-

lion, in which those points are conjugate which are also conjugate

with regard to the conic.

If the line cuts the conic the involution is hyperholic, the points

of intersection being the foci.

If the line touches the conic the involtUion is parabolic, the two

foci coinciding at the point of contact.

If the line does not cut the conic the involution is elliptic, having no

foci.

If, on the other hand, we take a point P in the plain of a conic,

we get to each line a through P one conjugate line which joins P
to ths polo of a. These pairs of conjugate lines through P form an
involution in the pencil at P. The focal rays of this involution

are the tangeuts drawnfrom Ptothe conic. This gives the theorem
reciprocal to thj last, viz. :

—

Theorem.—A conic determines in every pencil in its plant an
involution, corresponding lines being conjugate lines wdtli regard to

the conic.

If the point is without the conic the involution is hyperbolic, the

tangentsfrom the points being the focal rays.

If the point lies on the conic the involution is parabolic, the tangent

at the point counting for coincident focal rays.

If the point is within the conic the iiivolution is elliptic, having no
focal rays.

It will further be seen that the involution determined by a conic

on any line p is a section of the involution, which is determined by
the conic at the pole P of ^.

§ 83. Definition.—The centre of a pencil in which the conic deter-

mines a circular involution is called a " focus" of the conic.

In other words—
A focus is such a point that every line through it is perpendicular

to its conjugate line.

The polar to a focus is called a directrix of the conic.

From the definition it follows that :

—

Every focus lies on an axis, for the line joining a focus to the

centre of the conic is a diameter to which the conjugate lines are

perpendicular ; and
Every line joining two foci is an axis, for the perpendiculars to

this line through the foci are conjugate to it. These conjugate

lines pass through the pole of the line, the pole lies therefore at in-

finity, and the line is a diameter, hence by the last property an
axis.

It follows that .ill /ori lie on one axis, for no line joining a point

in one axis to a point in the oth»r can he an axis.

As the conic determines in the pencil which has its centre at a focus

a circular involution, no tangents cmi be drawn from the foens to

the conic. Hence each focus lies vrithin a conic; and a directrix

does not cut the conic.

further properties are found by the following considerationsi

—

§ 84. Through a point P one line p can be diawn, which is with

regard to a given conic conjugate to a given line q, viz., that line

which joins the point P to the pole of the line q. If the line q is

made to describe a pencil about a point Q, then the line p «ill

describe a pencil about P. These two pencils will be projective, for

the line p passes through the pole of q, and whilst q describes the

pencil Q, its pole describes a projective row, and this row is perspec-

tive to the pencil P.

We now take the point P on an axis of the conic, draw any lino

p through it, and from the pole of p draw a perpendicular } to

p. Let q cut the axis in Q. Then, in the pencils of conjugate

lines, which have their centres at P and Q, the lines p and q are

conjugate lines at right angles to one another. Besides, to the axis

as a ray in either pencil will correspond in the other the perpen-

dicular to the axis (§ 72). The conic generated by the intersec-

tion of corresponding lines in the two pencils is therefore the circle,

on PQ as diameter, so that every line in P is perpendicular to ill

corresponding line in Q.

To every point P on an axis of a conic corresponds thus a point

Q, such that conjugate lines through P and Q are perpendicular.

We shall show that these jjoint-pairs P, Q form an involution.

To do this let us move P along the axis, and with it the line p,

keeping the latter parallel to itself. Then P describes a row, p a

perspective pencil (of parallels), and the pole of^ a projective row.

At the same time the line q describes a pencil of psrrallels perpen-

dicular to p, and perspective to the row formed by the pole of p.

The point Q, therefore, where q cuts the axis, describes a row pro-

jective to the row of points P. The two points P and Q describe

thus two projective rows on the axis ; and not only does P as a point

in the first now correspond to Q, but also Q as a point in the first

corresponds to P. The two rows therefore form ^lIX involution.

Tlie centre of this involution, it is easily seen, is the centre of the

conic.

A focus of this involution has the property that any two con-

juyate lines through it are perpendicular ; hence, it is afocus to tht

'conic

Such involution exists on each axis. But only one of these can

have foci, because all foci lie on the same axis. The involution on

one of the axis is elliptic, and appears (§ 80) thereftre as the section

of two circular involutions in two pencils whose centres lie in the

other axis. These centres are foci, hence the one axis contains two

foci, the other axis none ; or every central conic has two foci which

lie on one axis equidistantfrom the centre.

The axis which contains the foci is called the principal cms ; iji

case of an hyperbola it is the axis which cuts the curve, because th?

foci lie within the conic.

In case of the parabola there is .but one axis. The involution on

this axis has its centre at infinity. One focus is therefore at infinity,

the one focus only is finite. A parabola hus only one focus.

§ 85. If through any point P (fig. 33) on a conic the tangent

PT and the normal PN (i.e., the perpendictilar to the tangent

through the point of contact) be drawn, these will be conjuCTte

jjnes with regard to the conic, and at right angles to each oibet
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They will therefore cut the principal axis in two points, which are

conjugate in the involution considered in § 84; hence they are har-

monic conjugates with regard to the foci. If therefore the two

foci r, and F, be joined to P, these lines will be harniouic with

Fig. 33.

fegatvi to the tangent and normal. As the latter are perpendicular,

they will bisect tie angles between the other pair. Hence

—

The line joining any point on a conic to the two foci are equally

inclined to the tangent and normal at thai point.

In case of the parabola this becomes

—

The line joining any point mi a parabola to the focus and the

diameter through the point, are equally inclined to the tangent and
normal at that point.

From the definition of a focus it follows that

—

The segment of a tangent bclxocen the directrix and the point of

contact is seen from the focus belonging to the directrix under a right

angle, because the lines joining.the focus to the ends of this seg.

ment are conjugate with regard to the.eonic, and therefore perpen-

dicular.

With equal ease the following theorem is proved :

—

The two lines which join the points of contact of two tangents each

w onefocus, but not both to the same, are seenfrom the intersection of

the tangents under equal angles.

§. 86. Other focal properties of a conic are obtained by the fol-

lowing considerations :

—

Let F \fig. 34) be a focus to a conic, /the corresponding directrix,

A and B the points of contact of two tangents meeting at T, and P
the point where the line AB cuts the directrix. Then TF will be

the polar of P (because polara of F and T meet at P). Hence TF

Fig. 34.

and PF are conjugate lines through a focus, and therefore perpen-

dicular. They are further harmonic conjugates with regard to FA
end FP '^ 64 and 13), so that they bisect the angles formed by

these lines. This by the way proves—

Th« segments between the point of intersection of two tangents to

a conic and their points of contact are seenfrom a focus under equal

angles.

If we next draw through A and B lines parallel to TF, then tha

points A], 15, where these cut the directrix will be harmonic conju-

gates witli regard to P and the point where FT cuts the directrix.

The lines FT and FP bisect therefore also the angles between FA,
and FB,. From thia it follows easily that the triangles FAA, and
FBB, are equiangular, and therefore similar, so that

FA : AA, = FB:BBi.
The triangles AAjA, and BBjBj formed by drawing perpen-

diculars from A and B to the directrix are also similar, so that

AA, :AA, = BB,.:BB..
This, combined with the above proportion, gives

FA:AA3=FB:BB3.
Henofl the theorem :

—

The ratio of the distances of any point on a conic from a focus
and the corresponding directrix is constaiit.

To determine this ratio we consider its value for a vertex on
the principal axis. In an ellipse the focus lies between the

two vertices on this axis, hence the focus is nearer to a vertex

than to the corresponding directrix. Similarly in an hyperbola a

vertex is nearer to the directrix than to the focus. In a parabola

the vertex lies halfway between directrix and focus.

It follows in an ellipse the ratio between the distance of a point

from the focus to that from the directrix is less than unity, in the

parabola it equals unity, and in the hyperbola it is greater than unity.

It is here the same which focus we take, because the two foci

lie symmetrical to the axis of the conic. If now P is any point on
the conic having the distances r, and r, from the foci and the

distances d^ and rfj from the corresponding directrices, then

dj d,

where ( is constant Hence also
7-,±rj

d^-±d.

In the ellipse, which lies between the directrices, d, + rfjis constant,

therefore also r, + r„. In the hyperbola on the other hand d, - d, is

constant, equal to the distance between the directrices, therefore

in this case r, - r„ is constant.

If we call the distances of a point on a conic from the focus its

focal distances we have the theorem ;

—

In an ellipse the sum of thefocal distances is constant; and in an
hyperbola the difference of the focal distajices is constant.

This constant sum or difference equals in both cases the length oj

the principal axis.

Pencil of Conics.

§ 87. Through fourpoints A, B, C, D in a plane, of which no three

lie in aline, an infinite number of conicsmay be drawn, viz., through

these four points and any fifth one single conic. This system of

conies is called a pencil of conies. Similarly all conies touching

four fixed lines form a system such that any fifth tangent deter-

mines one and only one conic. We have here the theorems :

—

Theorem.—the pairs o( points in Theorem.—The pairs of tangenta

which any line is cut by a system of which can be drawn from a point ta

conies through four fixed points are a syateni of conies touching fou*

in involution. fined lines are in involution.

Fig. 35.

We prove the first tneorem only. Let ABCD (fig. 35) be the

four-point, then any line t wiU cut two opposite sides AC, BD
in the points E,E'. the pair AD, BC in points F,F'. and any conic

of the system in M,N, and we have

\(CDMN)-B(CDMN).
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If we cut these pencils by i we get

(ErMN) = (F'E'MN)

or (EFMN) = (E'F'NM).

But this 13, according to § 77 (7), the condition that M, N are cor-

responding points in the iuvohition determined by the point pairs

E, E', F, I" in which the line t cuts pairs of opposite sides of the

four-point ABCD. This involution is independent of the particular

conic chosen.

§ 88. There follow several important consequences :

—

Theorem.— Through /our points two, one, or no conic inay be

drawn which touch any given line, according as the involution deter-

mined by the given four-point on the line has real, coiwident, or

fmaginary foci.

Theorem.—Two, one, or no conies may be drawn which touch

four given lines and pass through a given point, according as the

involution determined bn the given four-side at tJie point lias real,

coincident, or imaginary focal rays.

For the conic through four points which touches a given line has

its point of contact at a focus of the involution determined by the

four-point on the line.

As a special case we get, by talcing the line at infinity :
—

Theorem.— Through four points ofwhich none is at infinity either

two or no parabolas may be draion.

The problem of drawing a conic through four points and touch-

ing a given line is solved by determining the points of contact on
the line, that is, by determining the foci of tlie involution in which
the line cuts the sides of the four-point. The corresponding re-

mark holds for the problem of drawing the conies which touch
four lines and pass through a given point.

Ruled Quacric Scrfaoes.

§ 89. Formerly we have considered projective rows which lie in

the same plane. In that case, lines joining corresponding points

envelope a. conic. We shall now consider projective rows whose
bases do not meet. In this case, corresponding points will be joined

by lines which do not lie in a plane, but on some surface, which
like ev?ry surface generated by lines is called a ruled surface. This
surface clearly contains the bases of the two rows.

If the points in either row be joined to the base oi the other,

we obtain two axial pencils which are also projective, those planes

being corresponding which pass through conesponding points in the

given rows. If A, A. be two corresponding points, a,a the planes in

the axial pencils passing through them, then AA' will be the line

of intersection of the corresponding planes a,a, and also the line

joining corresponding points in the rows.

It we cut the whole figure by a plane this will cut the axial

pencils in two projective flat pencils, and the curve of the second

order generatea by these will be the curve in which the plane cuts
the surface. Hence
Theorem.— The locus of lines joining corresponding points in two

pry'ective rows wJiich do not lie in the same plane is a surface which
contaiTis the bases of the rows, and whicli can also be generated by the

lines of intersection of corresponding planes in two projective axial

pencils. This surface is cut by every plane in a curve of the second

order, hence either in a conic or in a line-pair. No line svhich docs

not lie altogetlicr on the surface can have more than two points in

common with the surface, which is therefore said to be of the second

order, or is called a ruled guadric surface.

That no line which does not lie on the surface can cut the sur-

face in more than two points is seen at once if a plane be drawn
through the line,, for this will cut the surface in a conic. It follows

abo that

A line which contains more than two points of tlie surface lies

altogetlicr on the surface.

§ 90. Through any point in space one line can always be drawn
cutting two given lines which do not themsefves meet.

If therefore three lines in space be given of which no two meet,

then through every point in either one line may be drawn cutting

the other two.

Theorem.—^ a line moves so that it always cuts three given

lines of which no tivo meet, then it generates a ruled quadric surface.

Proof. ^Let a, 6, c be the given lines, and^, q,r.... lines cutting

theminthepoints A,A', A". . .; B, B',B'. . . ; C, C, C".
. . respectively;

then the planes through a containing p, q, r, and the planes through
6 containing, the same lines, may be taken as corresponding planes

in two axial pencils which are projective, because both pencils cut

the line c in the same row 0, C, C". . . ;.the surface can therefore be
generated by projective axial pencils.

Of the lines p, q,r . . . no two can meet, for otherwise the lines

a,b,e which cut tlieni would also lie in their plane. There is a
single infinite number of them, for one passes through each point of

a. These lines are said to form a set of lines on the surface.

If now three of the lines p, q, r be taken, then every line d cutting
them will have three points in common with the surface, and
will therefore lie altogether on it. This gives rise to a second set

of lines on the surface. From what has been said the theorem
follows ;

—

Theorem.—^ nilcd quadric surface contains two sets of straight
lines. Every line of one set cuts every line of the other, but no two
lilies of the same set meet.
Any two lines of the sam^ set may be taken as bases of two pro-

jective rows, or of two projective pencils which generate llie surface.
They are cut by the lines of the other set in two projective rows.
The plane at infinity like every other plane cuts the surface

either in a conic prop-ar or in a line-pair. In the first case the
surface is called an Byptrboloid of one sheet, in the second an Hyper-
bolic Paraboloid.

The latter may be generated by a line cutting three lines of which
one lies at infinity that is, cutting two lines and remaining parallel
to a given plane.

Q0ADBIO Surfaces.

§ 91. The conies, the cones of the second order, and the ruled
quadric, surfaces complete the figures which can be generated by
projective rows or flat and axial pencils, that is, by those aggregates
of elements which are of one dimension (§§ 6, 6). We shall' now
Consider the simpler figures which are generated by aggregates of
two dimensions. The space at our disposal will not, however, allow
us to do more than indicate a few of the results.

§ 92. AVe establish a correspondence between the lines and planes
in pencils in space, or reciprocally between the points and lines in
two or more planes, but consider principally pencils.

In two pencils we may either make planes correspond to planes
and lines to lines, or else planes to lines and lines to planes. If

hereby the condition be satisfied that to a fiat, or axial, pencil
corresponds in the first case a projective flat, or axial, pencil, and in

the second a projective axial, or flat, pencil, the pencils are said

to be projective in the first case and rccijyrocal in the second.
For instance, two pencils which join two points Sj and Sj to the

different points and lines in a given plane ir are projective (and in

perspective position), if those lines and planes be taken as corre-

sponding which meet the plane ir in the same point or in the
same line. In this case every plane through both centres Sj and &,
of the two pencils will correspond to itself. If these pencils are

brought into any other position they will be projective (but not
perspective).

The correspondence betxeecn two projective pencils is uniquely
determined, if to four rays {or planes) in the .oiie tlie corresponding

rays {or planes) in the other are given, provided that no three rays of
either set lie in a plane.

Proof.—Let a, b, c, d be four rays in the one, a',b', d, d' the corre.

spending rays in the other pencil. We shall show that we can find

for every ray e. in the first a single corresponding ray e' in the

second. To the axial pencil a{b,c,d... ) formed by the planes

which join aiob,c,d . . . , respectively corresponds the axial pencil

a' {U, c', d . , . ), and this correspondence is determined. Hence,
the plane a'e' which corresponds to the plane ae is determined.

Similarly the plane iV may be found and both together determine
the ray e'.

Similarly the correspondence between two reciprocal pencils is

determined if for four rays in the one the corresponding planes in

the other are given.

§ 93. We may now combine

—

1. Two reciprocal pencils.

Each ray cuts its corresponding plane in u point, the locus

of these points is a quadric surface,

2. Two projective pencils.

Each plane cuts its corresponding plane in a line, but a
ray as a rule does not cut its corresponding ray, The
locus of points where a ray cuts its corresponding ray is

a twisted cubic. The lines where a plane cuts its

corresponding plane are secants

3. Three projective pencils.

The locus of intersection of corresponding, planes is a

cubic surface.

Of these we consider only the first two cases.

§ 94. If two pencils are reciprocal, then to a plane in either

corresponds a line in the other, to a flat pencil an axial pencil, and
soon. Every line cuts its corresponding plane in a point. If

Sj and Sj be the centres of the two pencils, and P be a point where

a line a, in the first cuts its corresponding plane Oj, then tlic line b^

in the pencil S^ wliich passes through P will meet its eorrespmiding

plane ^, in P. For ftjis a line in the plane a^. The corresponding

plane
/3i

must therefore pass through the line «,, hence through P.

The points in which the lines in S, cut the planes corresponding

to them in Sj are therefore the same as the points in which the

lines in Sj cut the planes corresponding to them in S,.

The locus of these points is a surface which is cut by a plane in a
conic or in a line-pair and by a line in not more than two points

unless it lies- altogether on the surface. The surface itself is then-

Jore called a quadric surface, or a surface of the second order.
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To prove tliU we consider any line p in space.

The flat pencil in Si which lies in the plane drawn through p
kL the corresponding axial pencil in S» determine on^ two jiro-

jective rows, and tn«se points in these which coincide witl> their

corresponding points lie on the surface. But there exist only two,

or one, or no such points, unless every point coincides witli its

corresponding point. In the latter case the line lies altogether on
the sucfacB.

This proves also that a plane cuts the surface in a curve of the

second order, as no line can have more flian two points in common
with it. To show that this is a curve of the same Itind as those

considered hcfore, we have to sliow that . it can be generated

by projective flat pencils. We prove first that this is true for any
plane through the centre of one of the pencils, and afterwards that

every point on the surface may be taken as the centre of such pencil.

Let then a^ be a plane throuf;h S,. To thS flat pencil in S, whicli

it contains corresponds in Sj a projective axial pencil with axis

<l^ and this cuts o, in a second flat pencil. These two flat pencils

in a, are projective, and, in general, neither coucentiic nor per-

spective. They generate therefore a conic. But if the line a^ passes

throv^h S, tho pencils will have S, as common centre, and may
therefore have two, or one, or no lines united with their correspond-

ing lines. The section of the surface by the plane o, will be

eccordingly a line-pair or a single line, or else the plane a^ will

iave only the point S, in common with the surface.

Every line l^ through S, cuts the surface in two points, viz., first

jn S, and then at the point where it cuts its corresponding plane.

If now the corresponding plane passes through S,, as in the case

jnat considered, then the two points where Z, cuts the surface coin-

cide at Si, and the line is called a tangent to the surface with S,

MS point of contact. Hence if Z, be a tangent, it lies in that plane

Ti which corresponds to tlie line S„Si as a line in the pencil S„.

The section of this plane has just been considered. It follows

that—
yfll tcimjcnts to quadric surface at the centre ofone of tJie reciprocal

pencils lie in a plane which is called the lapgent plane to the surface

al that point as point of contact.

To the line joining the centres of the two pencils as a line in one

torrespcmds in the other the tangent plane al lis centre.

Th^ tangent plane to a quadric surfac. either culi the surface in

two lines, or it has only a single line, or else only a single point in

tosinwn with the surface.

In the first case the point of contouil is said to be hyperbolic, in the

tecotui parabolic, in tlie third elliplic.

§ 95. It remains to be proved that every point S an the surface

may be taken as centre of one of the pencils which generate the

surface. Let S be any point on the surface *' generated by the

reciprocal pencils Si and Sj. We have to establish a reciprocal

correspondence between the pencils 3 and S,, so that the surface

generated by them is identical with *. To do this we draw two
planes oi and jSi through S^ cutting the surface * in two conies

which we also denote by Oi and ^i. These conies meet at .Sj, and
at some other point T where the line of intersection of ojand /3,

cuts the surface.

In the pencil S we draw some plane <r which passes through T,

lut not through Si or So. It will cut the two conies first at T, and
therefore each at some other point which we call A and B re-

spectively. These we join to S by lines a and 6, and now establish

tne required correspondence between the pencils Sj and .S as follows:

—

To S,T shall correspond the plane (t, to the plane a| the line a., and
to i8i the line b, hence to the Hat pencil in o, the axial pencil a.

These pencils are made projective by aid of the conic in oj.

In the same manner the ilat jrencil in /3, is made projective to the
Bxial pencil 6 by aid of the conic in /3], corresponding elements being
those which meet on the conic. This determincb the correspondence,

for we know for more than four rays in Si the corresponding planes
in S. The two pencils S and S, thus made rceiprocail generate a
qnadric surface *", which passes through the point S and through
the two conies aj and d,.

The two surfaces * and ^ have therefore the points S and S, and
the conies o, and /3, in common. To show that they are identical,

we draw a plane through S and Sj, cutting each of the conies a^ and
^, in two points, which will always be possible. This plane cuts
* and *' iu two conies which have the point S and the points where
it cnts'tt, and /3, in common, that is five points in all. The conies
tberefore coincide.

This proves that all thoso points P on *' lie on yyhich have
the property that the plane SSjP cuts the conies o,, j8i in two
points each. If the plane SSjP has not this property, then we
oiawa plane SS|P. This cuts each surface in a conic, and these
conies have in common the points S, S,, one point on each of the
conies oi, j3|, and one point on one of the conies through S and Sj
which lie on both surfaces, hence five points. They are therefore
coincident, and ovir theorem is proved.

§ 90. The following propositions follow:

—

A quadric surface has at every point a tangent plane.
Svery ^Ume section of a quadric surface is a conic or a line-pair.

Every line which has three points in fotmnon vdth a qmdrU^

surface lies on the sttrfacc.

Every conic which has five points in common with a iuadrus sulfate

lies on the surface.

Through tv:o conies which lie in differentplanes, but have twopoints

in com tnon, and through one external point always one quadric surface

may be drawn.

§ 97. Every plane wJiich cuts a quadric sv.rface in a line-pair is a

tangent plane. For every line in this plane through the centre of

the line-pair (the point of iutersectiou of the two lines) cuts the

surface in two' coincident points and is therefore a tangent to tlie

surface, the centre of the line-pair being the point of contact.

If a quadric surface contain.' a line, thev. every plane throughlhis

line cuts the surface in a line-pair {or in two coincident lines). For

this plane cannot cut the suiface in a conic. Hence

Jf a quadric surface contains one line p then it contains an
infinite number of lines, and through every point Q on the surface,

one line q can be drawn which cuts p. For the pl.ine through the

point Q and the line;) cuts the surface in a line-pair which must

pass through Q and of which p is one line.

iVb two such lines q on the surface can meet. For as both meet p
their plane would contain p and therefore cut the suiface in a

triangle.

Every line which cuts three lines q will be on the surface; for

it has three points in common with it.

Hence the quadric surfaces which c'ontain lines are the same as

the ruled quadric surfaces considered in §§ 89-93, but with one im-

portant exception. In the last investigation we have left oat of

consideration the possibility of a plane having only one line ftno

coincident lines) in common with a quadric surface.

§ 98. To investigate this case we suppose first that there is one
point A on the surface tliiough which two difl'erent lines a, h can be
drawn, which lie altogether on the surface.

If P is any other point on the surface w'hich lies neither on o
nor 6, then the plane through P and a will cut the surface jn a
second lino's' which passes through P and which cuts a. Simil.arly

there is a line V through P which cuts b. These two lines a' and V
may coincide, but then they must coincide with PA.

If this happensfor one point P, it happens for every other point Q.
For if two different lines could be drawn through Q, then by the

same reasoning the lino PQ would be altogether on the surface,

hence two lines would be drawn through P against the assumption.
From this follows :

—

If there is one point on a quadric surface through which one, but

only one, line can be drawn on the surface, then through every point
one line can be drawn, and all these lines meet in a point. The
surface is a cone of the second order.

If through one point on a. quadric surface, two, and only two, lines

can be drawn on the surface, then through every point two lines may
be drawn, arid the surface is a ruled quadric surface.

If through one point on a quadric surface no line on tlie surface
can be drawn, then the surface contains no lines.

Using the definitions at the end of § 95, we may also say ;

—

On a quadric surface the points are all hyjjcrbolic, or all parabolic,

or all elliptic.

As an example of a quadric surface with elliptical points, we
mention the sphere which may be generated by two reciprocal

pencils, where to each line in one corresponds tl!e plane per-
pendicular to it in the other.

§ 99. Poles and Polar Planes.—The theory of poles and polars
with regard to a conic is easily extended to quadric surfaces.

Let P be a point in space not on the surface, which we suppose
not to be a cone. On every line through P which cuts the surface

in two points we determine the harmonic conjugate Q of P with
regard to the points of intersection. Through one of these lines

we draw two planes o and 0. The locus of the points Q in a is a
lino a, the polar of P with regard to the conic in which a cuts
the surface. Similarly the locus of points Q in is a line b.

This cuts a, because the line of intersection of a and /3 contains
bat one jjoint Q. The locus of all points Q therefore is a plane.

This plane is called the polar plane of the point P, with regard to

the quadric surface. If P lies on the surface we take the tangent

plane cfPas its polar.
The following propositions hold :

—

1., Every point has a polar plame, which is constructed by draw-
ing the polars of the point with regard to the conies in which two
planes through the point cut the surface.

2. Ty Q is a point in the polar of P, then V is a point in tlie polar
of Q, because this is true with regard to the conic in which a plana
through PQ cuts the surface.

3. Every plane is the polar plane of one point, which is called the

Pole of the plaTU.
The pole to a plane is found by constructing the polar planes of

three points in tne plane. Their intersection will be the pole.

4. The points in which the polar plane of P cuts the surface are
points of contact of tangents drawnfrom P to the surface, as is easily

seen. Hence :

—
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5. The tangents drawnfrom a point V to a gitadric surface form

« cojie of the second order, lor the polar plane of P cats it in a conic.

6. If the pole describes a line a, its polar plane will turn, abaul
anollier line a', as follows from 2. These lines a and a' are said to

ie conjugate with regard to the surficce.

§ 100. The pole of the line at infinity is called the centre of the

surface. If it lies at the infinity, the plane at infinity is a tangent
plane, and the surface is called a. paraboloid.

The polar plane to any point at infinity passes through the centre,

and is called a diametrical plane.

A line through the centre is called a diameter. It is hisecl.ed at

Jlic centre. The line conjugate to it lies at infinity.

Jf a point moves along a diameter its polar plane turns about the

conjugate line at infinity; that is, it mores parallel to itself, its centre

movi^ig on the first line.

The middle points of parallel chords lie in a plane, viz., in the

polar plane of the point at infinity through wliich the chords are

<lrawn.

The centres ofparallel sections lie -in. a diameter tohich is a line

conjugcUe to the line at infinity in which the planes meet.

Twisted Cudics.

§ 101. It two pencils with centres Sj and .Sj are made projectire,

then to a ray in cne corresponds a ray iu the other, to a plane a
plane, to a flat or axial pencil a projective flat or a.\ial pencil, and
so on.

There is a double infinite number of lines in a pencil, We shall

«ee that a single infinite number of lines in one pencil meets its

corresponding ray, and that the points of intersection form a curve
in space.

Of the double infinite number of planes iu the pencils each Tvill

meet its corresponding plane. This gives a system of a double
infinite number of lines in space. We know (§ 5) that there

is a quadruple infinite number of lines in space. From among
these we may select those which satisfy one or more given con-

ditions. The systems of lines thus obtained was first systemati-

cally investigated and classified by Pliicker, in his Geometric dr.s

Saumcs. He uses the following names:—
A treble infinite number of lines, that is, all lines which satisfy

one condition, ar« said to form a complex of lines; e.g., all lines

cutting a given line, or all lines touching a surface.

A double infinite number of lines, that is, all lines which satisfy

two conditions, or which are common to two complexes, are saitl to

form a congruence of lines ; e.g., all lines in a plane, or all lines

cutting two curves, or all lines cutting a given curve twice.

A single infinite number of lines, tliat is, all lines which satisfy

three condifions, or which belong to three complexes, form a ruled

surface; e.g., one set of lines on a niled qnadric surface, or develop-

«ble surfaces which are formed by the tangents to a curve.

It follows that all Hues in which corresponding planes in two
projective pencils meet form a congruence. We shall see this con-

gruence consists of all lines which cnt a twisted cuhie twice, or of

all secants to a t\visted cubic.

§ 102. Let ?, be the line 8,83 as a line in the pencil S,. To it

corresponds a line i, '"^ ^i- -^' '''^'^^ "/ ""^ centres two corresponding

lines meet. The two axial pencils with
^i and I2 as axes are pro-

jective, and, as their axes meet at S„, the intersections of corre-

sponding planes form a cone of the second order (§ 08), with S, as

centre. If r, and itj b« corresponding planes, then their intersec-

tion will be a line p, which passes through Sj. Corresponding to

it in S, will be a line;;, which lies in the plane tt,, and which
therefore meets ;;j at some point P. Conversely, if ^, be any line

in S„ which meets its corresponding line 71, at a point P, then to the

plane L p, will correspond the plane Z, Pi, that is, the plane S,S„P.

These planes intersect in p,, so that p, js a line on the (juadric cone

generated by the axial pencils i, and 'j- Hence ;

—

All lines in one pencil which meet their corresponding lines in the

otherform a cone of the Second order which has it centre ai the centre

of the first pencil, and passes through the centre of the second.

JFrom'this follows that the points in which corresponding rays

meet lie on two cones of the .second order which have the ray

joining their centres in common, and form therefore, together with

the line S,S, dr l„ the intersection of these cones. Any plane

cuts each of the cones in a conic. These two cocics have necessarily

that point in common in which it cuts the line Z,, and therefore

besides either one or thrjce other points. It follows that the curve

is of the third order .-^s a plane may cut it in three, but not in more
than three, points. Hence:

—

The locus ofpoint.; in which corresponding lines o;i tico projective

pencils meet is a curve of the third order or a "twisted cubic" k,

lahicJi passes through the centres of the pencils, and which appears as

the intersection of two cones of the second order, which have one line

in common.
A line belonging to the congruence determined hy thcpeneils is a

secant of thecubic; it has two, or one, or no points in common with

this cubic, and is called accordingly a secant proper, a tatigfnt, or a

407
secant i,nproper of the euiie. A secant improper may be considered.to use the language of coordinate geometry, as a secant withimaginary points of intersection.

"*

^JJu'fll"'
"""^ "' ^^ ^"^ ^'o conesponding lines in the two

rini'„
corresponding planes in the axial pencils having

«, and a as axes generate a ruled quadric surface If P be a^fpoin on the cubic k and if p„p, 'be the corresponding wys^nS, and S, which meet at P, then to the plane a.p, in S, corre-sponds <t, ;, in S,. These therefore meet in a line throng PIhis may be stated thus :— °

..JiT "T"'' °^ '
v" 'f^ '^^''"^ "" « '•«2' ^> *-««"^ through the

fl^Ll'f,r T"^- /?^"l .«"''«' g^'^ric'surface which passtthrough both centres, and which coiUeans the twisted cubic if Ofsuch surfaces an infinite number exists. Every ray throuah s'.orSwhich IS not a secant determines one of them
^ '«™«?« ^-i "f 8,

t^Yl
';°7^^^''>, *'"« '^ys «i anJ «2 are secants meeting at A, thenthe ruled quadric surface becomes a cone of the second wder, havin/r

t^nTlr/, w f '/'""-^"^ congruence which pass tllroughl
point on the twisted cubic kform a cone of the second order. In
other words, the projection of a twisted cubic from any point in
the curve on to any plane is a conic.

^

If Oj is not a secant, but made to pass tliro-.:gh any iioint Q in
space, the ruled quadric surface detemined by o, wilj pass through
y. UAcre will therefore be one line of l,':e congruence passing
through Q, and only one. For if two such' lines pass through Qthen the lines S,Q and S^Q will be coiTesponding lines ; hence Q
will be a point on the cubic k, and an iulJiiite number of secants
will pass through it. Hence :

Through every point in sjmce not on the twisted cuUc one and only
one secant to the cubic can be drawn,.

§ 104. The fact that all the secants through a point on the cubic
form a quadric cone shows that the centres of the projective pencils
generating the cubic are not distinguished from any other points on
the cubic. If we take any two points S, S' on the cubic, and draw
the secants through each of them, we obtain two quadric cones,
which have the line S3' in common, and which intersect besides
along the cubic. If we make these two pencils having S and S' as
centres projective by taking four r.ays on the one cone as corre-
sponding to the four rays on the other which meet the first on the
cubic, the correspondence is deterinineJ, These two pencils will

generate a cubic, and the two cones of secants liaving .S and S' as
centres mil bo identical with the above cones, for each has five

rays in common with one of the first, viz., the line SS' and the fonr
lines determined for the correspondence ; therefore these two cones
intersect in (he original cubic. This gives the theorem ;

—

On a twisted cubic any two points may be Inlccn as centres of pro-
jective 2'cncils which generate the cubic, corresj^onding planes being
those which meet mi the same secant.

Of the two projective pencils at S and S' we may keep the first

fixed, and move the centre of the other along the cuiTe. The
jiencils will hereby remain projective, and a plane o in S will lie

cut by its corresponding plane a' always in the same Kecant a.

Whilst S' moves along the curve the plane o' will turn about o,

describing an axial pencil.

In this article we have given a purely geomeliical theory of

conies, cones of the second order, quadric surfaces, kc. In doing

so we have followed, to a great extent, Reye's Geometric der Lage,

and to this excellent work those readers are referred who wish for«
piore exhaustive treatment of the subject.

It will have been observc'd that scarcely any use has been made
of algebra, and it would liave been even possible to avoid this

little, as is done by Reye. There are, however, other systems of

geometry which start more or less from theorems known to the

Greeks, and using more or less algebia.

We cannot do more here than enumerate a few of the more pro-

minent works on the subject, which, however, are almost all Con-

tinental. These aie the Ibllowiug:

—

Morce. Ornmelne Uescriplite: C.nriiol, Ceomrtrie de Porilion (1803). conlaln-

Irp atheoiy of tinnsversnh; Poncelet's gieat woik. Traite tlfs Propriete$ Prv-

jrcltves des Figures (1822); Mobins. HarycenlrUchfr Calcul (182G): Sleincr,

AbhdngigieU Oeometrisctter Gfslalten (18.32), containing the (irst full discusaion

or the projective relatione between tows, pencils, ic: Von Stnudt, Ceomelrit

der Laae (1847) and Beitrdge sur Geomefrie dfr Lttge (1856-60). in which a system

of ceornclry is built np fiom tlie beginning without any reference to number,

so tl.nt ultimately a number itself gets a gcometi ical definition, and In which

ImagiDarv elements aie systematically intiodueed inio pure geometry; Chnsles,

jiptr^ti liisloriqve (1337). in whicli the autlior gives a biilliant account of Ihe

piociess of modern geometrical methods, pointing out the advantages of tlie

different puicly geometi-ical methods as compared with the anatyticiU onea, but

wi.liout tiitcing as much account of the German as of the Fiench aulhor^: Id,

Rapport stir Ics Progns de la Gfomitrie (1870), a continuation of the Apn^\
Id.. Traile de Gfomilrie Supfrieure (1852); Cremona. Jii/roduzione ad i/no

feoria Geomelrka detia Carve Plane (1862) and its continuation Prelimmaridi

via Ttcria Oeomelriea delle Superfcie. which at present are most easily pro-

tuiahle in their Gel man tian.slations by Cnrtze. As more elementary books, we
mention Steinei", Vorlesungen t,t^er Synthetische GeonieUte, edited by Geiser and

Schloder (1867); Ciemona, Elements de Geomefrie Projective rl875), translated

from the Italian by Dewulf . Townsend. tfodem Geometry oJ the Point. Line, and
Ctrrle (1SG3), which contains a variety of modern methods, but, unfoituniteir

is confined to circles, without entering into conies. A great many of tho pr»

positions aic, however, easily extended: to couica. (0. H.) '
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PAET II.—ANALYTICAL GEOMETKY.

fhis will he hero treated as a method. The science is

Geometry ; and it would be possible, analytically, or by the

method of coordinates, to develop the truths of geometry

in a systematic course. But it is proposed not in any way

to attempt this, but simply to explain the method, giving

Buch examples, interesting (it may be) in themselves, as

are suitable for showing how the method is employed in

the demonstration and solution of theorems or problems.

Geometry is one-, two-, or threo-dimensij^nal, or, what is

the same thing, it is lineal, plane, or solid, according as the

space dealt with is the line, the plane, or ordinary (three-

dimensional) space. No more general view of the subject

need here be taken :—but in a certain sense one-dimensional

geometry does not exist, inasmuch as the geometrical con-

structions for points in a line can only be performed by travel-

ling out of the line into other parts of a piano which contains

it, and conformably to the usual practice Analytical Geometry

wilT be treated under the two divisions. Plane and Solid.

It is proposed to consider Cartesian coordinates almost

exclusively ; for the proper development of the science

homogeneous coordinates /three and four in plane and

solid geometry respectively) are required ; and it is more-

over necessary to have the correlative line- and plane-

coordinates ; and in solid geometry to have the six

coordinates of the line. The most comprehensive English

works are those of Dr Salmon, The Conies (5th edition,

1869), Higher Plane Ourvej (2d edition, 1873), and

Geometry of Three Dimensions (3d edition, 1874); we
have also on plane geometry Clelasch's Yorlesunrjen liher

Geometrie, posthumous, edited by Dr F. Lindemanu,

Leipsic, 1875, not yet complete.

I. Plane Analytical Geqmetrt (§§ 1-25).

1. 'It is assumed that the points, lines, and figures con-

sidered exist in one and the same plane, which plane,

therefore, need not be in any way referred to. The position

of a point is determined by
means of its (Cartesian) co-

ordinates; i.e., as explained

under the article Curve,
we take the two lines x'Ox

and y'Qy, called the axes

of X and y respectively,
^'

intersecting in a point O
called the origin, and de-

termine the position of any
other point P by means of

its coordinates x = OM (or

NP), and 2/ = MP (or ON).
The two axes are usually (as in fig. 1) at right angles

to each other, and the lines PM, PN are then at right

angles to the axes of x and y respectively. Assuming a

scale at pleasure, the coordinates x, y oi a point have

numerical values.

It is necessary to attend to the signs : x has opposite

signs according as the point is on one side or the other of

the axis of y, and similarly y has opposite signs according

as the point is on the one side or the other of the axis of

X. Using the letters N, E, S, W as in a map, and con-

sidering the plane as divided into four quadrants by the

exes, the signs are usually taken to be

—

X y for quadt.

+ -h NE
+ - S E

+ NW
S W

1.

A point is said to have tho coordinates {a, J), and is

referred to as the point (ci, b), when its coordinates are

a; = a, y = b; the coordinates a;, y of a variable point, or

of a point which is for the time being regarded as variable,

are said to be current coordinates.

2. It is sometimes convenient to use oblique coordi-

nates ; tlie only difference is that the axes are not at right

angles to each other; the lines PM, PN are drawn parallel

to the axes of y and x respectively, and the figure OMPN
is thus a parallelogram. But in all that follows the

Cartesian coordinates are taken to be rectangular
;
polar

coordinates and other systems wUl be briefly referred to

in the sequel.

3. If the coordinates (x, y) of a point are not given,

but only a relation between them f{x, y) = 0, then we
have a curve. For, if we consider « as a real quantity

varying continuously from - oo to -f oo , then, for any given

value of X, y has a value or values. If these are all

imaginary, there is not any real point; but if one or

more of them bo real, wo have a real point or points,

which (as the assumed value of x varies continuously)

varies or vary continuously therewith ; and the locus of

all these real points is a curve. The equation completely

defines the curve ; to trace the curve directly from tho

equation, nothing else being known, we obtain as above a

series of points sufficiently near to each other, and draw
the curve through them. Foi instance, let this be done

in a simple case. Suppose y = 2x-\ ; it is quite easy to

obtain and lay down a series of points as near to each

other, as wo please, and the application of a ruler would

show that these wore in a line ; that the curve is a line

depend.s upon something more than the equation itself, viz.,

the theorem that every equation of the form y = ax + b

represents a line ; supposing this known, it will be at onco

understood how tho process of tracing the curve may bo

abbreviated ; we have a; = 0, y= -l,and x = i, y = ; the

curve is thus the line passing through these two points.

But in the foregoing example the notion of a line is taken

to be a known one, and such notion of a line does in fact

precede the consideration of any equation of a curve what-

ever, since the notion of the coordinates themselves rests

upon that of a line. In other cases it may very well be

that the equation is the definition of the curve ; the points

laid down, although (as finite in number) they do not

actually determine tho curve, determine it to any degree

of accuracy ; and the equation thus enables us to construct

the curve.

A curve may be determined in another way ; viz., the

coordinates x, y may be given each of them as a function

of the same variable parameter 6 ; x, y =/{&), ^{6) re-

spectively. Here, giving to 6 any number of values in

succession, these equations determine the values of x, y,

that is, the positions of a series of points on the curve.

Tho ordinary form y = <i>(x), where y is given explicitly

as a function of x, is a particular case of each of the

other two forms: we have /{x, y), — y — 'i>{x), = 0; and

x=^e,y ~4,{6).

4. As remarked under Curve, it is a useful exer-

cise to trace a considerable number of curves, first

taking equations which are purely numerical, and then

equations which contain literal constants (representing

numbers) ; the equations most easily dealt with are

those wherein one coordinate is given as an explicit

function of tho other, say y = <^{x) as above. A few-

examples are hero given, with such explanations as seem

proper.
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(1.) y = 2x-l, as before ; His at once seen that this is a line;

and taking it to be so, any two points, for instance, (0, - 1) and
(J, 0), determine the line.

(2.) t/=«^. The equation shows that x may be positive or
negative, but that y is always nositive, and has the same
values for equal positive and
negative values of x : the curve
passes through the origin, and
through the points (±1, ij. It

is already known that the curve
lies wholly above the axis of x.

To find its form in the neigh-

bourhood of the origin, give x a
imall value, x= ±0-1 or ±0-01,
then y is very much smaller,
-0-01 and O'OOOl in the two

'

cases respectively ; this shows S"

that the curve touches the axis of x at the origin. Moreover, x
may be as large as we please, but when it is large, y is much larger

;

ior instance, x= 10, y = 100. The curve is a parabola (fig. 2).

( 3. ) 2/ = x^. Here X being positive y is positive, but x being nega-
tive y is also negative : the
curve passes through the origin, y\
and also through the points

(1, 1) and ( - 1, - 1). Moreover,
when X is small, = O'l for

example, then not only is

I/, = 001, very much smaller
than X, but it is also very much
smaller than y was for the last-

mentioned curve y = x^, that is,

in the neighbourhood of the
origin the present curve ap-
proaches more closely the axis of
X. The axis of x is a tangent at

the origin, but it is a tangent of

a peculiar kind' (a stationary or Fig. 3.

inflexional tangent), cutting the
curve at the origin, which is an inflexion. The curve is the

cubical parabola (fig. 3).

(4.) 2/''-x-l.x-3.x-4. Here y=0forx = l, =3, =4. VThen-

ever X- 1.x- 3.x -4 is positive, y has two equal and opposite

values; but when x-l.x- 3.x- 4, is negative, then y is imagin.

ary. In particular, for x less than 1, or between 3 and 4, y is imagin.

ary, but for x between 1 and 3, or greater than 4, y has two values.

It is, clear that for x y
somewhere between 1 and
3, y will attain a maxi-
mum, the values of x
and y may be found ap-
proximately by trial.

The curve will consist of q
an oval and infinite

branch, and it is easy to

see that, as shown in

fig. 4, the curve where it

cuts the axis of x cuts

It at right angles. It p. ,

may be further remarked '^'

that, as X increases from 4, the valne of y will increase more and
more rapidly ; for instance, x=5, 3/' = 8, x=10, y'=378, &c., and
it is easy to see that this implies that the curve has on the infinite

branch two inflexions as shown.

(5.) y'=-x-c.x-b.x-a, whero a'^b'^c (that is, a nearer to

•f 00 , c to - 00 ). The curve has the stme general form as in the
last figure, the oval extending between the limits x=c. x = 6, the

infinite branch commencing at the point x=a,
(6.) y'= {x-c)-{x-a). Suppose that in the last-mentioned

curve, y'=x-c.x-b.x-a, b
graduaUy diminishes, and be-

'J

comes ultimately = c. The in-

finite branch (see fig. 5) changes
ita form, but not in a very
marked manner, and it retains

the two inflexions. The oval

lies always between the values
x=c, a =6, and therefore its

length continually diminishes;

it is easy to see that its breadth
will also continually diminish

;

nltimatelj' it shrinks np into
& mere point. The curve has
thus a conjugate or isolated

point, or acnode. For a direct
Fig. 5.

verification observe that x=e, y=0, so that (c, 0) is a point of
the curve, but it x is either less than c, or between c and a, y' is

negative, and y is imaginary.

(7.) y' = (x - c) (x - a)'. If in the same curve * gradually in-

creases and becomes ultimately =a, the oval and the infinite branch
change each of them its form, theoval extending always betweea
the values x=c, x = b, and thus
continually approaching the in- y
finite branch, which begins at
x = a. The consideration of a
few numerical examples, wilk
careful drawing, would show
that the oval and the infinite
branch as they approach sharpen
out each towards the other
(the two inflexions on the in-

finite branch coming always
nearer to the point (a, 0) ),—so
that finally, when 4 becomes
•=a, the curve has the form
shown in fig. 6, there being now a double point or jiode (crunode)

at A, and the inflexions on the infijiite branch having disappeared.

In the last four examples the curve is one of the cubical curves

called the divergent parabolas : 4 is a mere numerical example
of 5, and 6, 7, 8 are in

Fig. 6.

Newton's language the
parabola cum ovali,

punctata, and nodata
respectively. When
a, b, c are all equal, or
the form is !/'=(x-c)',
we have a cuspidal form,
NeXvton's parabola cus-

pidata, otnerwise the
semicubical parabola.

(8.) As an example of

a Curve given by an im-
plicit equation, suppose
the equation is

x' + y'-Zxy=(i;
this is a nodal cubic
curve, the node at the
origin, and the axes

y

Fig. 7.

touching the two branches respectively (fig. 7). An easy mode of

tracing it i» to express x, y each of them in terms of a variable 9,

39 39'
* = , ^ > y ~ I'ToT ; ti"' it ^ instructive to trace the curve

directly from its equation.

5. It may be remarked that the purely algebraica. pro-

cess, which is in fact that employed in finding a dififeren-

tial coefficient j , if applied directly to the equation of

the curve, determines the point consecutive to any given
point of the curve, that is, the direction of the curve at

such given point, or, what is the same tiling, the direction

of the tangent at that point. In fact, if o, ^ are the
coordinates of any point on a curve f{x, y) = 0, then
writing in the equation of the curve x = a + h, y = P + k,

and in the resulting equation /(o + h, /3 -)- i:) = (de-

veloped in powers of h and k), omitting the term /(a, /3),

which vanishes, and the terms containing the second and
higher powers of li, k, we have a linear equation Ak + Bk= 0,

which determines the ratio of the increments h, k. Of
course, in the analytical development of the theory, we
translate this into the notation of the differential calculus

;

but the question presents itself, and is thus seen to be
solvable, as soon as it is attempted to trace a curve from its

equation.

Geometry is Descriptive, or Metrical.

6. A geometrical proposition is either descriptive- or
metrical ; in the former case it is altogether independent
of the idea of magnitude (length, inclination, &c.) ; in the
latter case it has reference to this idea. It is to be
noticed that, although the method of coordinates seems to
be by its inception essentially metrical, and we can
hardly, except by metrical considerations, connect an
equation with the curve which it represents (for in-
stance, even assuming it to be known that an equation
A.r -f By -H C = represents a line, yet if it be asked what
line, the only form of answer is, that it is the line cutting

10— It-.*
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the axes at disiaaces from the origin -C-i-A, -C-i-B
respectively), yet in dealing by this method vrith descriptive
propositions, we are, in fact, eminently free from all

metrical considerations.

7. It is worth while to illustrate this hy the in'stauce of the
well-known theorem

of the radical centre

of three circles. The
theorem is that, given

any three circles A, B,

C (fig. 8), the comlnon
chords aa', ^/3', y/
of the three pairs of

circles meet in a point.

The geometrical

proof is metrical

throughout ;

—

Take O the point of

intersection of aa, $$',

and joining this with y', j'jg_ 8.
appose that y'O does not

pass through 7, but that it meets the circles A, B in two distinct

points 7,, 72 respef^tively. We have then the known metrical pro-

perty of intersecting chords of a circle ; viz., in circle C where
00', 18/3' are chords meeting at a point 0,

Oa.Oa'-0$.0$,

where, as well as in what immediate follows Oa, &c., denote, of

course, lengths or distances.

Similarly in circle A
Oj3.0j3'-07,.07',

and in circle 6,
Oo.0o'-072.07'.

Consequently 071.07'-O7J.O7', that is, 07,= 07,, or the points

7j and y, coincide ; that is, they each coincide with 7.

We contrast this with the analytical method :

—

Here it only requires to be known that an equation Ax + By + C =
represents a line, and an equation x"-^y'-^A^-^•Bl/-fC= represents

a circle. A, B, C have, in the two cases respectively, metrical signi-

fications ; but these we are not concerned with. Using S to denote

the function x^ + y^ + Ax + By + C, the equation of a circle is S = 0,

where S stands for its value ; more briefly, we say the equation is

S,=x' + y' + Ax+liy + C,''0. Lettheequationofanyothercircle

be ii',=x' + y^ + A'x + B'y-{-C'= 0; the equation S-S'=0 is a

linear equation (S-S' is in fact- (A -A') x-H(B-B') y + C-C),
and it thus represents a line ; this equation is satisfied by the co-

ordinates of each of the points of intersection of the two circles

(for at each of these points S = OandS' = 0, therefore also S - S' = 0)

;

hence the equation S-S'= is that of the line joining the two

points of intersection of the two circles, or say it is the equation of

the common chotxi of the two circles. Considering then a third

circle S", =ir + y' + A"x + B"y + C"= 0, the equations of the com-

mon chords are g-S' = 0, S-S"= 0, S'-S"-0 (each of these a

linear equation) ; at the intersection of the first and second of

these lines S = S' and S=S", therefore also 8'= S", or the equation

of the third line is satisfied by the coordinates of the point in

question ; that is, the three chords intersect in a point 0, the co-

ordinates of which are determined by the equations S = S'=S".

It further appears that if the two circles S = 0, S = 0'

do not intersect in any real points, they must be regarded

as intersecting in two imaginary points, such that the line

joining them is the real line represented by the equation

S _ S' = ; or that two circles, whether their intersections

be real or imaginary, have always a real conunon chord

(or radical axis), and that for any three circles the com-

mon chords intersect in a point (of course real) which is

the radical centre. And by this very theorem, given two

circles with imaginary intersections, we can, by drawing

circles which meet each of them in real points, construct

the radical axis of the first-mentioned two circles.

8. The principle employed in showing that the equation

of the common chord of two circles is S - S' = is one of

very extensive application, and some more illustrations of

It may be given.

Suppose S-0, 8'-0 are lines (that is, let S, S' now denote

linear fonctions Az-hBy + C, A'x-¥B'y + C), then S-iS'=0 (ft an

arbitrary constant) is the equation of any line passing through the

Mint of intersection of the two given lines. Such a line may be

made to pass through any given point, say the point (j-j, i/„) ; i.e.,

if S„, S'o are what S, S' respectively become on writing f jr (k, y) the

values (x„, J/o). th«" tl"* '*'"^ "^ * '^ *- = S„-=-S'(|. The equation in

fact is SS'o-S(,S'=0 ; and starting from this equation we at once

verify it a posteriori ; the equation is a linear equation satisfied by

the values of (x, y) which make S = 0, S'-O ; and satisfied also by

the values (a;,,, yo); and it is thus the equation of the line i»

question.

If, as before, S= 0, S' = represent circles, then {k being arbi-

trary) S-ft S' = is the equation of any circle passing through the

two points of intersection of the two circled ; and to make this pass

through a given point (x^, y^) we have again ft=.S„-^S'o. In th«

particular case i-l, the circle becoines the common chord (more

accurately, it becomes the common chord together with the line'

infinity, but this is a question which is not here gone into).

If S denote the general quadric function,

S= ax' + 2hxy -t-by^ + 2fy + 2gx+c, = {a, b, e, f, g, h.)(x, y, 1)',

then the equation 8= represents a conic ; assumin" this, then, if

S'= represents another conic, the equation S - a'S = represents

any conic through the four points of intersection of the two conies.

Returning to the equation Ax+'By + C = Q of a line, it this pass

through two given points (^i, 2/1), {x^, y^), then we must have

Ax^ + Bi/i -I- C = 0, Ax„ + Bj/j + C = 0, equations which determine the

ratios A : B ; C, and it thus appears that the equation of the line

through the two ^ven points is

^iV, - 2/2) - 2/(^1 - ^a) + «iyj - '^iVi
=

;

or what is the same thiuL
X, y, 1

I

=0;
»i . !/i .

1

3^2 . !/2 . 1 I

9. The object stUl being to illustrate the mode of

working with coordinates, we consider the theorem ol

the polar of a point in regard to a circle. Given a circle and

a point (fig. 9), we draw
through O any two lines -^ ^>Jo
meeting the circle in the

points A, A' and 'B, B' re-

spectively,and then taking Q_
Q, as the intersection of A\ 7 -A*

the lines AB' and A'B,

the theorem is that tho

locus of the point Q is a

right line depending only
Fig. 9.

upon and the circle, but independent of the particular

lines OAA' and OBB'.
Taking as tho origin, and for the axes any two lines through O

at right angles to each other, the equation of the circle will be

x' + y- + 2Ax + 2By + C==0;

and if the equation of the line OAA' is taken to be y=mx, then

the points A, A' are found as the intersections of the straight line

with the circle ; or to determine x we have

a:'(l + m=) -I- 2x(A -h Bm) -^ C= .

If (x^, y,) are the coordinates of A, and (a-,, y,) of A', then th»

roots of tliis equation are Xj, ajj, whence easily

J_^^_ _ o A-HBm
Xi Xji

And similarly, if the equation of the line OBB' is taken to lie

y=m'x, and the coordinates of B, B' to be (xj, ys) and (x^, yj
respectively, then

JL i. g
A-t-Bm'

x/ Xi"
~

C
We have then

a:(2/i
- yO -

y(«i
- 2:4) -t- XiJ/i

- X4y,= ,

K(yj - 2^s)
- y(»:a

-
'^s) + ^j2/8 - s^i-" O >

as tho equations of the Hues AB' and A'B respectively ; for the first

of these equations, being satisfied if we write therein (x,, y^) 01

{x„ y.) for (z, y), is the equation of the line AB', and similarly 'th«

second equation is that of the line A'B. Reducing by means o)

the relations 1/, - mxi— 0, y,-mxj=0, y3-m'x8=0, y^-m'x^-'O,

the two equations become

x(7nx, - ot'Xj) - y(Xi — x^)+ {m' - m)xiX^

=

0,

ximx^ - m'xj) - j/(x, - Xj) -f (m' - m)x^

=

C,

and if we divide the first of these equations by t/ViJB^, and the second

by nijTJij, and then add, we obtain

+ 2m -im-O,
or, what is the same thing.
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which by what precedes is the eqnation of a line through the point

Q. Substituting herein for — + -i-, — +— their foregoing values,
Xi X,' X-i Xi

th« equation b^oracs
- (A + hm){y - m'x) + (A+ Bm')(y -mx) + m'-m= ;

that is,

or finally it is Ai + By + C = 0, showing that the point Q lies in a

iine. the position of wliich is independent of the particular lines

OAA', OBB' used in the construction. It is proper to notice that

there is no correspondence to each other of the points A, A' and

B, B' ; the grouping might as well have been A, A' and B', B ; and
it thence appears that the line Aj! + By+C= jnst obtained is in

fact the lino joining the point Q with the point R which is the

intersection of AB and A'B'.

10. The equation Aa; + By+C = Oof a line contains in

appearance 3, but really only 2 constants (for one of the

constants can be divided out), and a line depends accord-

ingly upon 2 parameters, or can be made to satisfy. 2 condi-

tions. Similarly, the equation (a, h, c, /, g, h^x, y, 1)^ =
of a conic contains really 5 constants, and the equation

(*){x, y, 1)' = of a cubic contains really 9 constants. It

thus appears that a Cubic can be made to pass through. 9

given points, and that the cubic so passing through 9

given points is completely determined. There is, how-

ever, a remarkable exception. Considering two given

cubic curves S = 0, S'.= 0, these intersect in 9 points, and

through these 9 points we have the whole series of cubics

S - ftS' = 0, where h is an arbitrary constant : h may be

determined so that the cubic shall pass through a given

tenth point (^• = S,, -v- S'q, if the coordinates are (Xq, y^,
and Sq, S'q denote the corresponding values of S, S').

The resulting curve SS'q - S'Sq = may be regarded as

the cubic determined by the conditions of passing through

8 of the 9 points and through the given point {x^, y^;
and from the equation it thence appears that the curve

passes through the remaining one of the 9 points. In

other words, we thus have the theorem, any cubic curve

which passes through 8 of the 9 intersections of two given

cubic curves passes through the 9th intersection.

The applications of this theorem are very numerous;
for instance, we derive from it Pascal's theorem of the

inscribed hexagon. Consider a hexagon inscribed in a

conic. The three alternate sides constitute a cubic, and
the other three alternate sides another cubic. The cubics

intersect in 9 points, being the 6 vertices of tbe hexagon,

and the 3 PascAlian pojnts, or intersections of the pairs of

opposite sides of the hexagon. Drawing a line through

two of the Pascalian points, the conic and this line con-

stitute a cubic passing through. 8 of the 9 points of inter-

Eection, and it therefore passes through the remaining

point of intersection—that is, tjie third Pascalian point

;

and since obviously this does not lie on the conic, it must
fie on the line—that is, we have the theorem that the

three Pascalian points (or points of intersection of the

pairs of opposite sides) lie on a line.

Metrical Theory.

11. The foundation of the metrical theory consists in tbe

Bimple theorem that if a finite line PQ (fig. 10) be projected

Upon any other line 00' by lines perpendicvJar to 00',

then the length of the projection P'Q' is equal to the

length of PQ into the cosine of its inclination to P'Q';

c, what is the same thing, that the perpendicular dis-

tance P'Q' of any two parallel lines is equal to the inclined

distance PQ into the cosine of the inclination. It at once
follows that the algebraical sum of the projections of the

sides of a closed polygon upon any line is = 0; or, re-

versing the signs of certain sides, and considering the

polygon as consisting of two broken lines, each extend-
ing from the same initial to
the same terminal point, the
sum of the projections of
the lines of the first set upon
any line is equal to the sum
of the projections of the lines

of the second set. Observe
that if any line be perpen-
dicular to the line on which
the projection is made, then
its projection is= 0.

ThnSj if we have a right-
angled triangle PQR (fig. H), Fig. 10.

here QK, KP.QP are= {,'i|, p respectively, and whereof ttM has*

P
2f

Fig. 11.

angle is=o, then projeoting successively on the three sides, w«
have

{ = (> cos a, )i= p sino, p— I cosn+n sino;
and we thence obtain

p-— {' + 1J-; cos'a + sin'a=l.

And again, by projecting on a line Qxj , inclined at the angle a
to QR, we have

p cos (o - a') = { cos a + jj sin o'

;

and by substituting for {, i; their foregoing values,

cos (a - a') = cos a cos a' -H sin a sin o'.

It is to be remarked that, assuming only the theory of

similar triangles, we have herein a proof of Euclid, Bc"k
I., Prop 47 ; in fact, the same as is given Book VL,
Prop. 31 ; and also a proof of the trigonometrical formula

for cos (a — a'). The formula for cos (a -1- o') and sin (a ± a)

could be obtained in the same manner.

Draw PT at right angles to Qxj, and suppose QT, TP=f„ t), re-

spectively, so that we have now the quadrilatenal QRPTQ, or, what
is the same thing, the two broken lines QRP and QTP, each extend-

ing from Q to P. Projecting on the four sides successively, we
have

I = I, cos a' —7)1 sin o',

77 = li siu a'-fiji cos a',

^1 = { cos a' -f 7} sin a',

11= ~{ sin o'-l-ij cos a',

where the third equation is that previously written

p cos (a - a') = I cos a-f 7) sin a.

Equations of Biglit Line and Circle.—Transformatim

of' Coordinates.

12. The required formuloe are really contained in the

foregoing results. For, in fig. 11, supposing that the

axis of X is parallel to QR, and taking n, h for the co-

ordinates of Q, and {x, y). for those of P, then we hav*

f, q = x- a, y-b respectively ; and therefore

a;— o=pC03a, y-h = p ana,
p» =(x-af+ {tj-b)':

"Wrifing the first two of these in the form

cos o sin o

we may regard Q as a fixed point, but P as a point moving in the

direction Q to P, so that a remains constant, and then, omittrng

the equation (=p), we have a relation between the coordinates

X, y of the point P thus moving in a right line,—that is, we hare

the equation of the line through the given point (a, h) at a pven
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iDClination o to the axis of x. And, moreover, if, using thi3 equa-

tion ( -p), we write x-a + p C03 o, y= b + p sm a, then we have

expressious for the coordinates x, y o( a point of this line, m terms

of the variable parameter p. , ^ , , ^ .... m
A"ain take the point T to be fixed, but consider the point P as

movTn' in the line TP at right angles to QT. If instead of {, we

take p for the distance QT, then the equation {1 = 4 coso +») sin a

will be
, . ,

(x •- a) cos a' + {y-o)siaa=p;

that is, this will be the equation of a line such that its pcfpenai-

cular distance from the point (a, b) is=p, and tha* the inclination

of this distance to the axis of a is = o'.

From either form it appears that the equation of a line

is, in fact, a linear equation pf the form Aa; + By + C = 0.

It is important to notice that, starting from this equation,

we can determine conversely the a but not the («, h) of

the form of equation -which contains these quantities 5

and in like manner the a' but not the (a, b) or 2^ of the

other form of equation. The reason is obvious. In each

case (a, b) denote the coordinates of a point, fixed in-

deed, but which is in the first form any point of the line,

and in the second form any point whatever. Thus, in the

second form the point from which the perpendicular js

let fall may be the origin. Here (a, b) = {0, 0), and the

equation is x cosa'-fy sina'-iJ = 0. Comparing this

with Aj: + 'By + C = 0, we have the values of cos a,

sin a, and p.
13. The equation

p2 = (a; -a)2 -!-(// -6)2

is an e.xpression for the squared distance of the two points

(rt, b) and {x, y). Taking as before the point Q, coordi-

nates (a, 6), as a fixed coint, and writing c in the clace of

p, the equation

(x - a)- + {;/
- b)- = c2

expresses that the point {x, y) is always at a given distance

c from the given point (a, b) ; viz., this is the equation

of a circle, having (a, b) for the coordinates of its centre,

and c for its radius.

The equation is of the form

a;2 +^2 + 2Ax -f 2By -H C = 0,

and here, the number of constants being the same, we

can identify the two equations ; we find a = - A, b= - B,

c* = A- -t- B'^ - C, or the last equation is that of a circle

having -A,-B for the coordinates of its centre, and

VA^ -f B2 - C for its radius.

14. Drawing (fig. 11) Qj/i at right angles at Qarj ,
and

taking Qa;„ Qyj as a new set of rectangular axes, if instead

of |,,°77i
we write x^, y^, we have a;,, y^ as the new coordi-

nates of the point P ; and writing also o in place of a' (o

now denoting the inclination of the axes QoTj and Ox), we

have the formulae for transformation between two sets of

rectangular axes. These are '•

and

a-, cos o - !/, sin 1

Xj sin + 1/1. cose

X, = (x-o) cos o + (y-i) sin a,

y^ = -(x-o) sin« + (i/-M COS a,

each set being obviously at once deducible from the other

one. In these formula; (a, b) are the ary-coordinates of

the new origin Qj, and a is the inclination of Qx, to Ox.

It is to be noticed that Qaij, Q?/, are so placed that, by

moving to Q, and then turning the axes Ox.^, Oy^ round

Q (through an angle o measured in the sense Ox to Oy),

the original axes Ox, Oy will come to coincide with

0^1. Qj'i respectively. This could not have been done if

Qy, had been drawn (at right angles always to Qx^) in

the reverse direction, we should then have had in the

formulae -y, instead of j/j. The new formulse which

would be thus obtained are of an essentially distinct

form : the analytical test is that in the formulas as written
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down we can, by giving to a a proper vpluc (in fact

a = 0), make the (x-a) and (y-b) equal to Xj and y,

respectively; in the other system we could only make

them equal to x^, - y^, or - x^, y^ respectively. But for

the very reason that the second system can be so easily

derived from the first, it is proper to attend exclusively to

the first system,—that is, always to take the new axes so

that the two sets admit of being brought into coincidenca

In the foregoing system of two pairs of equations, the

first pair give the original coordinates x, y in terms of the

new coordinates x^, y^; the second pair the new co-

ordinates .r,, ?/j in terms of the original coordinates r, y.

The formula involve (a, b), the original coordinates of

the new origin ; it would be easy instead of these to intro-

duce (a„ ij), the new coordinates of the origin. Writing

(a, b) = (0, 0), we have, of course, the formulje for trans-

formation between two sets of rectangular axes having th^

same origin, and it is as well to write the formula in this

more simple form ; the subsequent transformation to a

new origin, but with axes parallel to the original axes, can

then be effected without any difficulty.

15. All questions in regard to the line may be solved

by means of one or other of the foregoing forms

—

Ax+'By+C-fi,
y=Ax-hB,
x-a ^ y -i
OS a sin a
{x-a) cos d + {y-h) sin o'-p = ;

or it may be by a comparison of these different forms

:

thus, using the first form, it has been already shown that

the equation of the Hne through two given points (Xj, y^,

(^2, 2/2) is
, , ,

a;{2/i - y-i) r y{Xi -xii+x,yi- X0i = 0.

or, as this may be written,

X2-.C1

A particular case is the equation

a b

representing the line through the points (a, 0) and (0, b), or,

what is the same thing, the line meeting the axes of x and jr

at the distances from the origin a and b respectively. It

may be noticed that, in the form Ax + By-l-C = 0, - -=

denotes the tangent of the inclination to tne axis of x, 01

we may say that B -h ^^A- + B- and - A -? ^A^ + B- denote

respectively the cosine and the sine of the inclination to

the axis of x. A better form is "this : A -^ ^A* -1- B- and

B-;- ^A- + B^ denote respectively the cosine and the sine

of inclination to the axis of x of the perpendicular upon
the line. So of course, in regard to the form y = Ax + 'B,

A is here the tangent of the inclination to the axis of x

;

1 -r- JA? + 1 and A -f- JAi- + 1 are the cosine and sine of

this inchnation, &c. It thus appears that the condition

in order that the lines Ax + 'By + C = and A';k + B'y - C =
may meet at right angles is AA' + BB' =

J
so when the

equations are y = Ax + 'B, y = A'x + 'B', the condition is

AA' -1-1 = 0, or say the value of A' is =. — 1 ^ A.

The perpendicular distance of the point (a, b) from the

line Ag-t-Ey-i-C==0is(Aa-t-B&-f C)-7- VA--H B-. In all

the formulae involving ^A- -t-
B- or .^A^-l-l, the radical

should be written with the sign =t , which is essentially

indeterminate : the like indeterminateness of sign presents

itself in the expression for the distance of two points

p= ± ^{x = a)- + (y - '')' J '^> a^ before, the points are

Q, P, and the indefinite line through these is" z'QPz, then

it is the same thing whether we measure off from Q along

this line, considered as drawn from z' towards 2, a positive
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distance k, or along the line considered as drawn reversely

from 2 towards z!, the equal negative distance - k, and the

expression for the distance p is thus properly of the form

ilk. It is interesting to compare expressions which do

not involve a radical : thus, iu seeking for the expression

for the perpendicular distance of the point (a, h) from a

given line, let the equation of the given line be taken

in the form, x cos a + y sin a-p = (p being the perpen-

dicular distance from the origin, a its inclination to the

axis of x) : the equation of the line may also be written-

(a; -a) cos a + (i/-b} sino-jjj = 0, and we have thence

p,=p — a cos a-h sin a, the required expression for the

distance ;)[ : it is here assumed that p-^ is drawn from

{(L, h) in the same sense as j) is dra-\vn from the origin,

and the indeterminateness of sign is thus removed.

16. As an instance. of the mode of using the formulK,

take the problem of finding the locus of a point such that

its distance from a given point is in a given ratio to its

distance from a given line.

We take {a, b) as the coordinates of the given point,

and it is convenient to take {x, y) as the coordinates of

the variable point, the locus of which is required : it thus

becomes necessary to use other letters, say (X, Y), for

current coordinates in the equation of the given line.

Suppose this is a line such that its perpendicular distance

from the origin is =p, and- that the inclination of ^; to the

axis of a; is = a ; the equation is X cos a + Y sin a - p = 0.

In the result obtained in § 15, writing {x, y) in place of

(a, b)i it appears that the perpendicular distance of this

line from the point {x, y) is

^p - X C03 a - 2/ sin a

;

hence the equation of the locus is

'J(jii-aY + {y-bf-=e {p-x cos a-y s\n a),

or say
(x— aY + {.y-h)}- e' (x cos o + y sin o - »)'= 0,

an equation of the second order.

77(6 Conies (Parabola, Ellipse, Hyperbola).

17. The conies or, as they were called, conic sections

were originally defined as the sections of a right circular

cone ; but ApoUonius substituted a definition, which is in

fact that of the last example : the curve is the locus of a
point such that its distance from a given point (called the

focus) is in a given ratio

to its distance from a given

line (called the directrix)
;

taking the ratio as e : 1,

then e is called the eccen-

tricity.

Take FD for the perpendicular

from the focus F upon the di-

rectrix, and the given ratio being
that of « : 1 (e >, =, or •< 1,

but iiositive), and let thedistance
FD De divided at in the given
ratio, say we have OD = m, '

p. .„
OF=(;^n, where m ispositive ;

—

'°'

then the origin may be taken at 0, the axis Ox being in the direc-

tion OF (that is from to F), and the axis Oy at right angles to it.

The distance of the point (x, y) from F is = V (x - eiu)'' -r y', its

distance from the direclrix is — x + m; the equation therefore is

(x-m)2 + 2/2 = c!(x + m)2,

or, what is the same thing, it is

(1 - e=)x' - 2me (1 + e)x+ J/-= 0.

If e^ = \, or, since e is taken to be positive, if e=l, this is

y''-ir)ix=0,
which is the parabola.

If c' not = 1, then the equation may be written
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(1-

Supposing e positive and < 1, then, writing m— °
, the

c

eauation becomes
(1 - c2)(x - af + y-= «=(! - «"),

that is,

(x-(t)' v'

a» a\l-e"-) '

or, changing the origin and writing i' = a-(l -c'), this is

a- h- '

which is the ellipse.

And similarly if e IjO pfj'tJve and > 1, theu writinjf«l»?i?-li
.

the equation becomes

(l-c')(x + a)» + 2/''=o=a-<!'>
that is,

(x+g)' ,f

or changing the origin and writing 6- = a-fc^- I), this is

which is tho hyperbola.

1 8. The general equation ax^ + llixy+ li/^ + Ify -i- '2.(jx + c

= 0, or as it is written («, h, c,f, g, h)(x, y, 1)^ = 0, may
be such that the quadric function breaks up into factors,

= (ax-4-/3y+y)(o'a: + /8'//+y)i and in this case the aq'tatioa

represents a pair of lines, or (it may be) two coincident lines.

"VVheu it does not so break up, the function can be put
in the form \{(x- a'f -)- (y - J')'-* - e-(a; cosa + y sin a -pf},
or, equating the two expressions there will be six equa-

tions for the determination of A, a, V, e, p, a; and by
what precedes, if a, b', e,p, a ate real, the curve is either

a parabola, ellipse, or hyperbola. The original cocfficicnU

(t, b, c,/, g, h) may be such as not to give any system of

real values for a' b', e,p,a; but when this is so- the equa-

tion (a, b, c, f, ff,
li){x, y, 1)2 = does not represent a real

curve' ; the imaginary curve which it represents is, how-
ever, regarded as a conic. Disregarding the special cases

of the pair of lines and the twice repeated line, it thus
appears that the only real curves represented by the
general equation (a, b, c,f, g, h){x, y, 1)2 = are the para-

bola, the ellipse, and the hyperbola. The circle is con-

sidered as a particular case of the ellipse.

The same result is obtained by transforming the equation
{a, h, c,f, g, h){x, y, 1)- = to new axes. If in the first place

the origin be unaltered, then the directions of the new (rect-

angular) axes Ox,, 0^1 can be found so that /ij (the co-

efficient of the term x-^y^ shall be =0; when this is

done, then either one of the coefficients of x,^, y^ is =0,
and the curve is theu a parabola, or neither of these

coefficients is '= 0, and the curve is then an ellipse or

hyperbola, according as the two coefficients are of the

same sign or of opposite signs.

19. The curves can be at once traced from their equa-

tions :

—

y' = imx, for the parabola (fig. 13),

^-t- ^ = i, for the eUipse (fig. 14),

^ - ^ = 1, for the hyperbola (fig. 15);

and it will be noticed how the form of the last equation

puts in evidence the two asymptotes — = ±-|- of the

hyperbola. Referred to the asymptotes (as a set of
'

* It is proper to remark that, v/hen (a, 6, c, f, y, A) ;x, y, l^^^^)

does represei.t a real curve, ti.ere are In fact four systenis of values of

a', V, c, ?J, a, two real, the other two imaginary ; we liave thus twc
real equations and two imaginary equations, eacb of them of tlie forui

(z-a')-+(y-6')- = e^ (cos o-fy cos &-pf, representing each of them
one and the same real curve. Thitt is cousistent with the assertion

of the text that the real curve is iu every case represented by a real

equation of this foini.
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oblique axes) the equation of the hyperbola takes the
form X!f = c; and in particular, if in this equation the

Lplane analytical.

axes are at right angles, then the equation represents
the rectangular hyperbola referred to its asymptotes as
eses.

Tangent, Normal, Circle and Radius of Curvature, ^c.

20. There is great convenience in using the language and
notation of the infinitesimal analysis; thus we consider
on a curve a point with coordinates (x, y), and a consecu-
tivB point the coordinates of which are (x + dx, y + dy),
or again a second consecutive point with coordinates
(i + dx + icPx, y + dy + ^d"^/), &c.; and in the final results
the ratios of the infinitesimals must be replaced by differ-
ential coefficients in the proper manner ; thus, if x, y are
considered as given functions of a parameter Q, then dor, dy

have in fact the values
^^

rf^
, ^ dfl , and (only the ratio

being really material) they may in the result be replaced

^y ^^ . ^ • This includes the case where the equation

of the curve is given in the form y = <^(z) ; Q is here = x,
and the increments dx, dy are in the result to be replaced

l^y 1. ^ • So also with the infinitesimals of the higher

orders d'^x, &c.

21. The tangent at the point (x, y) is the line tlirough
Ibis point and the consecutive point (x + dx,y + dy); hence,
taking $, t; aa current coordinates, the equation is

dx dy '

in equation which is satisfied on writing therein |, 17 = (z, y)
or ={x + dx, y + dy). The equation may be written

^ being now the diiTerential coefficient of 2/ in regard to

z; and this form is applicable whether y is given directly
»3 a function of x, or in whatever way y is in effect given
as a function of a: if as before x, y are given each of them as

» function of 9, then the value of f^ is =^ -e- '^, which
dx is d)

'

is the result obtaineJ from tlio original form on writing

iherein ^ ,
—

, for etc, dy respectively.

So again, when the curve is given by an equation « ^ ft

between the coordinates {x, y), then ^ is obtained from

the equation ^ + ^ g =0. But here it is more elegant,

using the original form, to eliminate dx, dy by the fonmda
du du

dx dy y >
'^^ ^^ obtain the equation of the tangent

in the form

For example, in the case of the ellipse
'"

+ -^^ = 1 the
a- b' '

equation is ^ (^ _ x) + ^ (, - y) = : or reducing l.y

means of the equation of the curve the equation of the
tangent is

a~ 0-

The normal is a line through the point at right angles
to the tangent ; the equation therefore is

{i-x)dx + {T,-y)dy = 0,

where dx, dy are to be replaced by their proportional
values as before.

22. The circle of curvatui-e is the circle through the
point and two consecutive points of the curve. Takiug the
equation to be

the values ot a, fi are given by

-r-n„ dy{dx' + dy') -dxjdx' + dy')

dxd-y - dyd'-x '^
~

'^ dxd'y -^dyd^x
'

and wo then have

Y, [X a) +{y P)>^^^clxd'y-dyd'x)'

In the case where y is given directly as a function of z,

theu, writing for shortness p = -r, <?= -rl, this is^ dx' ^ dx*

„ (l+»2)»
y = —^— , or, as the equation is usually written,

(1 +p^)i

y = _- , the radius of curvature, considered to be

positive or negative according as the curve is concave or

convex to the axis of x.

It may be tdded that the centre of curvature is the

intersection of the normal by the consecutive normal
• The locus of the centre of curvature is the evolute." • If

from the expressions of a, /3 regarded as functions of x we
eliminate x, we have thus an equation between (o, "/3),

which is the equation of the evolute.

Polar Coordinates.

23. The position of a point may he determined by
means of its distance from a fixed point and the inclina-

tion of this distance to a fixed line through the fixed point.

Say we have r the distance from the origin, and 6 the

inclination of r to the axis of x; r and 6 are then the

polar coordinates of the point, r the radius vector, and 6

the inclination. These are immediately connected with

the Cartesian coordinates x, y by the formulas a: = r cos 6,

!/ = rsin5; and the transition from either sot of coordi-

nates to the other can thus be made without difficulty.

But the use of polar coordinates is very convenient, as

well in reference to certain classes of questions relating

to curves of any kind—for instance, in the dynamics of

central forces—as in relation to curves having in regard

to the origin the s}*mmetry of the regular polygon (curves

such as that represented by the equation r = cos m$), and
also in regard to the class of curves called spirals, where
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the radius vector /• is given as an algebraical or expooential
function of the inclination 6.

Trilinear Coordinates.

24. .Consider a fixed triangle ABC, and (regarding the
sides as indefinite lines) suppose for a moment that p, q, r
denote the distances of a point P from the sides BC, CA,
AB respectively,—these distances heing measured either

perpendicularly to the several sides, or each of them in a
given direction. To fix the ideas each distance may be
considered as positive for a point inside the triangle,

and the sign is thus fixed for any point whatever. There
is, then an identical relation between p, q, r ; if a, b, c are

the lengths of the sides, and the distances are measured
perpendicularly thereto, the relation is ap + bq + cr = twice

the area of triangle. But taking x, y, z proportional to p, q, r,

or if we please proportional to given multiples of p, q, r,

then only the ratios of x, y, z are determined ; their abso-

lute values remain arbitrary. But the ratios of p, q, r,

and conseqi mtly also the ratios of x, y,z determine, and
that uniquely, the point ; and it being understood that

only the ratios are attended to, we say that {x, y, z) are

the coordinates of the point. The equation of a line has
thus the form ax+hy + cz — 0, and generally that of a curve

of the nth. order is a homogeneous equation of this order

between the coordinates, (
* jj-c, y, z)" = 0. The advantage

over Cartesian coordinates is in the greater symmetry of

the analytical forms, and in the more convenient treat-

ment of the line infinity and of points at infinity. The
method includes that of Cartesian coordinates, the homo-

geneous equation in x, y, 2 is in fact an equation in — , ^

,

which two quantities may be regarded as denoting Car-

tesian coordinates ; or, what is the same thing, we may in

the equation write z = 1. It may be added that Lf the tri-

linear coordinates (x, y, s) are regarded as the Cartesian

coordinates of a point of space, then the equation is that

of a cone having the origin for its vertex ; and conversely

that such equation of a cone may be regarded as the

equation in trilinear coordinates of a plane curve.

General Point-Coordinates.—Line-&oordinates.

25.' All the coordinates considered thus far are point-

coordinates. More generally, any two quantities (or the

ratios of three quantities) serving to determine the position

of a point in. the plane may be regarded as the coordinates

of the point ; or, if instead of a single point they determine

a system of two or more points, then as the coordinates of

the system of points. But, as noticed under Curve, there

are also line-coordinates serving to determine the position

of a line ; the ordinary case is when the line is determined

by means of the ratios of three quantities ^, t}, ^ (corre-

lative to the trilinear coordinates x, y, z). A linear equa-

tion a^-t- 67^-1- c^= represents then the system of lines

such that the coordinates of each of them satisfy this

relation, in fact, all the lines which pass through a given

point ; and it is thus regarded aa the line-equation of this

point; and generally a homogeneous equation ( *
jjf,'?,^)'' =

represents the curve which is the envelope of all the lines

the coordinates of which satisfy this equation,, and it is

thus regarded as the line-equation of this curve.

IL Solid Analytical Geometry (§§26-40).

26. We are here concerned with points in space,—the

position of a point being determined by its three coordi-

nates X, y, z. "We consider three coordinate planes, at

right angles to each other, dividing the whole of space

into eight portions called octants, the coordinates of a

point being the perpendicular distances of the point from

the three planes respectively, each distance being considered
a» positive or negative according aa it lies on the one
or the other side

of the plane. Thus
the coordinates in
the eight octants

have respectively

the signs

The positive parts of the axes are usually di'awn as in

fig. 16, which represents a point P, the coordinates of

which have the positive values OJf, MN, NP.
27. It may be remarked, as regards the delineation of

such solid figures, that if we have in space three lines at

right angles to each other, pay Oa, Oh, Oc, of equal lengths,

then it is possible to project these by parallel lines upon
a plane in such wise that the projections Oa', QV, Oc'

shall be at given inclinations to each other, and that

these lengths shall be to each other in given ratios : in

particular the two lines On!, Oc may be at right angles to

each other, and their lengths equal, the direction of Ob',

and its proportion to the two equal lengths Oa, Oc' being

arbitrary. It thus appears that we may as in the figure

draw Ox, Oz at right angles to each other, and Oy in an

arbitrary dii-ection ; and moreover represent the coordi-

nates X, z on equal scales, and the remaining coordinate y
on an arbitrary scale (which may be that of the other two
coordinates x, z, but is in practice usually smaller). The
advantage, of course, is that a figure in one of the co-

ordinate planes xz is represented in its proper form with-

out distortion ; but it may be in some cases preferable to

employ the isometrical projection, wherein the three axes are

represented by lines inclined ^
to each other at angles of

120°, and the scales for the

coordinates are equal (fig. 17).

For the delineation of a sur-

face of a tolerably simple form,

it is frequently sufficient to

draw (according to the fore-

going projection) the sections

by the coordinate planes; and

in particidar when the surface

is symmetrical in regard to ^
the coordinate planes, it is

sufficient to draw the quarter-

sections belonging to a single octant of the surface ; thus

fig. 18 is a convenient representation of an octant of

the wave surface. Or a surface may be delineated by

means of a series of parallel sections, or (taking these to ho

the sections by a series of horizontal planes) say by a

series of contour Unes. Of course, other sections may

be drawn or indicated, if necessary. For the delineation

of a curve, a' convenient method is to represent, as above,

a series of the pointa P thereof, each point P being

accompanied by the ordinates PN, which serves to refer

the point to the plane of xy ; this is in effect a representa-

tion of each point P of the curve, by means of two points

P, iN" such that the line PX has a fixed direction. Both

as regards curves and surfaces, the employment of stereo-

graphic representations is very interesting.

Fig. 17.
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28. In plane geometry, reckoning the line as a curve

of the first order, we have only the point and the curve.

In solid geometry, reckoning a line as a cur\'e of the first

order, and the plane as a surface of the first order, we

Fig. 18.

have the point, the curve, and the surface ; but the in-

crease of complexity is far greater that would hence at

first sight appear. In plane geometry a curve is considered

in connexion with lines (its tangents) ; but in solid

geometry the curve is considered in connexion with lines

and planes (its tangents 'and osculating planes), and the

surface also in connexion with lines and planes (its tan-

gent lines and tangent planes) ; there are surfaces arising

out of the line—cones, skew surfaces, developables, doubly
and triply infinite systems of lines, and whole classes of

theories which have nothing analogous to them in plane
geometry : it is thus a very small part indeed of the sub-

ject which can be even referred to in the present article.

In the case of a surface we have between the coordi-

nates {x, y, z) a single, or say a onefold relation, which
can be represented by a single relation /(x, j/, 2) = ; or
wo may consider the coordinates expressed each of them
as a given function of two variable parameters p, q ; the
form z =f{x, J/) is a particular case of each of these modes of

representation; in other words, we have in the first mode
/ (x, y, z) = z ~f{x, y), and in the second mode x =p, y = q
for the expression of two of the coordinates in terms of
the parameters.

In the case of a curve we have between the coordinates
(a;, y, 2) a twofold relation : two equations /(x, y, z) = 0,

<f>{x, y, z) = give such a relation; i.e., the curve is here
considered as the intersection of two surfaces (but the
curve is not always the complete intersection of two sur-

faces, and there are hence difficulties) ; or, again, the co-

ordinates may be given each of them as a function of s
single variable parameter. The form y = cf)X, 2 = fx, where
two of the coordinates are givfen in terms of the third, is

a particular case of each of these modes of representation,

29. The remarks under plane geometry as to descriptive
atM metrical propositions, and as to the non-metrical char-
acter of the method of coordinates when used for the
proof of a descriptive proposition, apply also to solid geo-
metry ; and they might be illustrated in like manner by the
instance of the theorem of the radical centre of four
spheres. The proof is obtained from the consideration that
S and S' being each of them a function of the form
x^ + y^ + z^ + ax + hy + cz + d, the difl"erence S-S' is a
mere linear function of the coordinates, and consequently
that S - S' = is the equation of the plane containing the
circle of intersection of the two spheres S = and S' = 0,

Metrical Tlieory.

30, The foundation in solid geometry of the metrical
theory is in fact iLo before-mentioned theorem that if a

finite right line PQ be projected upon any other line OO'
by lines perpendicular to 00', then the length of the pio-

jection P'Q' is equal to the length of PQ into the cosine

of its inclination to P'Q'—or (in the form in which it is

now convenient to state the theorem) the perpendicular

distance P'Q' of two parallel planes is equal to the inclined

distance PQ into the cosine of the inclination. Hence
also the algebraical sum of the projections of the sides of

a closed polygon upon any line is = ; or, reversing ' the

signs of certain sides and considering the polygon as made
up of two broken, lines each extending from the same
initial to the same terminal point, the sum of the projec-

tions of the one set of lines upon any line is equal to the

sum of the projections of the other set of lines upon the
same hne. When any of the lines are at right angles to

the given line (or, what is the same thing, in a plane at

right angles to the given liue) tha, projections of these
lines severally vanish.

31, Consider the skew quadrilateral QMNP, the sides

QM, MN, NP being respectively parallel to the three rect^

angular axes Ox, Oy, O2; let the lengths of these sides be

i, rj, ^, and that of the side QP be = p; and let the' cosines

of the inclinations (or say the cosine-inclinations) of p to

the three axes be a,
fi, y, then projecting successively on

the three sides and on QP we have

i,i], i = pa,pP,py,

and p = a^+ /J, + Y^,

whencep' = ^2 + ^2^^^ ^j^gjj J3 ^j^g relation between a.

distance p and its projections ^, »/, ^ upon three rect-

angular axes. And from the same equations we obtain
a--^-/3^-^y^= 1, which is a relation connecting the cosine-

inclinations of a line to three rectangular axes.

Suppose we have through Q any other line QT, and let the
cosine-inclinations of this to the axes be o', tf, 7', and ! be its

cosine-inclination to QP; also let p be the length of the projection
of QP upon QT; then projecting on QT we have

P = a'i+B'''n+y'C, = pS,

And in the last equation substituting for f, ij, f their value*
pa, pj3, py we find

S = aa'^/3)3'-^r>''l

which is an expression for the mutual cosine-inclination of two
lines, the cosine-inclinations of which to the axes are o, j8, y and
a, 0, y' respectively. We have of course <^ + (S^ + '^=\, and
a''+0'+y''=\; and hence also

-i.-t-=a''+e'+r')[<^'^+er'+y"-)-{<xJ+&0-i-r/)\

-W- &'yf + (^'t' - 7'=)' + ("jS" - a'3)'

;

so that the sine of the inclination can only be expressed as a square
root These formulae are the foundation of spherical trigonometry.

The Line, Plarie, and Sphere.

32. The foregoing formulae give at once the equations
of these loci.

For first, taking Q to be a fixed point, coordinates (a, h, c) and
the cosine-inclinations («, )8, 7) to be constant, then P will be a
point in the line through Q in the direction thus determined; or,

taking (x, y, 2) for its coordinates, these will be the current c»-
ordinates of a point in the Mne. The values of .|, ij, f then are
x-a, y-h, 2-c, and we thus have

x-a y-h z-c,

which (omitting the last equation,— p) are the equations of the line

through the point {a, b, c), the cosine-inclinations to the axes being
o. Pt 7. and these quantities being connected by the relation

|^'"^^'-^y=l. This equation may be omitted, and then a, (3, 7,
instead of being equal, will only be proportional to the cosine,
inclinations.

Using the last equation, and writing

X, y, z = a + ap, b + $p, c + yp,
these are expressions for the current coordinates in terms of a para-
meter p, which is in fact the distance from the fixed point (o, b, e).

It is easy to see that, if the coordinates {x, y, z) are connected by
any two linear equations, these equations can always be btotight
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into the foregoing fonii, and hence that the two liuear equations
reiiresent a line.

Bfi-oDiUy, ukiiig for greater simplicity the point Q to he coiu-
ciileiit vith the origin, and a, /3', y', p to he constant, tlieu p
IS tl.e pi'ipendicuhar distance of a plane from the origin, and
"•^^1 V ore the cosine-inclinations of this distance to the axes
(a-+3.'- + -)-"'-l). P is auv point in this plane, and taking its co-
ordinates to he (J-, y, :) then ({, tj, aie = {x, y, z), and the fore-
going eijuation i) = o'| + /8't7 + -yX hecomes

a'x + P'y + y'z=p

,

which is the equation of the plane in question.
If, more generally, Q is not coincident with the origin, then,

taking its coordinates to be (a, *, c), and \n-iting p^ instead of p'
the equation is

'

a'{z -a) + $'iy-b) + y'iz - c) =p^ ;

and we thence have pt-p-(aa' + bB^ + cy'), which is an expression
for the perpendicular distance of the point (a, b, c) from the plane
in question.

It is obvious that any linear equation Ax + By + C.-; + D =
between tlie coordinates can always be brought into the foregoing
form, and hence that such equation represents a jilane.

Thirdly, supposing Q to be a fixed point, coordinates (a, h, c)
and the distance QP, =p, to be constant, say this \s = d, then, as
before, the values of |, tj, f are i-o, y-b, z-c, and the equation
f + l' + ^—p' becomes

{x-a)' + {y-br- + {z-c)^= cP,

which is the equation of the sphere, coordinates of the centre =. (a, ft, c)
and radius = <i.

wherein the terms of the second order areA quadric equation w
'+y +s', viz., an equation

x' + y^ + z^ + Ax + By + Cz + l)= 0,

tan ajwajrs, it is clear, he brought into the foregoing form ; and it

thus appears that this is the equation of a sphere, coordinates of
tlie centre - JA, - 4 B, - JC, and squared radius- j (A' + B' + C) - D.

Cijlinders, Cones, Ruled Surfaces.

33. A singly infinite system of lines or sy.stem of lines

depending upon one variable parameter forms a surface

;

and the equation of the surface is obtained by eliminating

the parameter between the two equations of the line.

If the lines aU pass through a 'given point, then the

surface is a cone ; and, in particular, if the lines are all

parallel to a given line, then the surface is a cylinder.

Beginningwith this last case, suppose the lines are parallel to

tlie line x— viz, y^Tiz, the equations of a line of the system are

K='mz + a, y^nz + b,—where a, b are supposed to be functions of

the variable parameter, or, what is the same thing, there is be-

tween them a relation /ia, b) = : we have a =x- mz, b = y - nz,

and the result of the elimination of the parameter therefore is

/[x-mz, i/-«;) = 0, which is thus the general t'laation of the
cylinder the generating lines whereof are parallel to the line

x=mz, y = nz. The equation of the section by the plane ; = is

fix, y) = 0, and conversely if the cylinder be determined by means
of its curve, of intersection with the plane z = 0, then, taking the
equation of this curve to hej[x, y)='0, the equation of the cylinder

is /(x - 7nz, y - 7iz) = 0. Thus, if the curve of intersection be the
circle (x -a)' + {y- $f = y', we have (x - )«.: - a)- + iy-nz- 0)- = y^
as the equation of an oblique cylinder on this base, and thus also

(x-o)^ + (!/- $)^ = y' as the equation of the right cylinder.

If the lines all pass through a given point (a, b, c), then the
equations of a line are x-a= a(z-c), y-b = $(z - c), where o, $ are

functions of the variable parameter, or, what is the same thing,

there exists between them an equation /(a, i8) = 0; the elimination

of the parameter gives, therefore, / ( j^-; > ^^— 1 = 0; and this

equation, or, what is the same thing, any homogeneous equation
/[x-n, y-b, 3 - c) = 0, or, taking / to be a rational and integral

function of the order n, say {*){x-a, y-b, z-c)'=0, is the general
equation of the cone having the point (a, b, c) for its vertex. Taking
the vertex to be at the origin, the equation is (*)(x, y, s)"= 0; and,
in particular, (*)(x, y, 2)-= is the equation of a cone of the second
order, or quadricone, having the origin for its vertex.

34. In the general case of a singly infinite system of

lines, the locus is a ruled surface (or regulus), I£ the

system be such that a line does not intersect the consecu-

tive line, then the surface is a skew surface, or scroll ; but
if it be such that each line intersects the consecutive line,

then it is a developable, or torse.

Suppose, for instance, that the conations cf :: Hue (depending on
the vaiiable parameter e) are - + - = 6(1 -ht^'^ ^-l^lf, y\

1 ", ^ */' a c ey bl'
then, eliminating 6, we have -. - ^ =*!-?. or -^iv - -1-

x2 ;/» jS

the equation of a qnadnc surface, afterwards called the hyperboloidof one sheet
;
this surface is consequently a scroll. It is\o 1^ re-marked hat we have upon the surfaced second singly i„ finiteenes of lines

;
the equations of a line of this second ."tem (d^pending on the variable parameter <p) me

=K-f)-I-^i(^-^f).
It is easily shown that any line of the one system intersects every
line of the other system.

Considering any curve (of double cvrvature) whatever, the tan-
gent lines of the curve form a singly infinite system of lines, each
line intersecting the consecutive line of the system,—that is, ihcv
form a developable, or torse ; the curve and torse are thus in-
separably connected together, forming a single geometrical figure.A plane through three consecutive points of the curve (or oscu-
lating plane of the curve) contains two consecutive tangents, that
IS two consecutive lines of the torse, and is thus a tangent plane
of the torse along a generating line.

Transformation of Coordinates.

35. There is no difficulty in changing the origin, and it

is for brevity assumed that the origin remains unaltered.
AVe have, then, two sets of rectangular axes. Ox, Oij, Oz,
and Oxj, 0(/j, Ozj, the mutual cosine-inclinations being
shown by the diagram

—

\

X y
\

z

X,
]

a /3 1 -y

Vi
1

a' 3'
; y
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35. It is imiiortant to exprc?.' the ninp coefficients in

terms of threo iuJcpendent quantities. A soliitiou which,

although iinsymmetrical, is very convenient in Astronomy

and Dynamics is to use for the purpose the three angles

6, <f>,
T of fig. 19 ; say 6 — longitude of the node ; ^ = in-

clination • and T = longitude of a^j from node.

G E :M E T R Y [solid AKAEYTICAl.

5'y"-fi'Y
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Ki/, and that liy any parallel planed is an ellipse ; and the surface

may he considered as generated by a variable ellipse moving
parallel to itself along _
the two hyperbolas as

directrices.

In the hyperholoid of

two sheets (fi^. 25), the sec-

tions by the planes of ix

and zy are the hyperbolas

c- a- c- D-

having the comraon trans-

verse axis CDs'; the section

by any plane k = ± 7 par-

allel to that of a-!/, y being
in absolute magnitude> c,

is the ellipse

Fig. 2i.
and the surface, consisting

of two distinct portions or sheets, may be considered as generated

by a variable ellipse moving
{larallel to itself along the
lyperbolas as directrices.

The hyperbolic paraboloid is

8»ch (and it is easy from the
figure to nnderstand how this

may be the case) that there
exist upon it two singly infinite

series of right lines. The same
19 the case with the hyperboloid
of one sheet (ruled or skew
liyperboloid, as with reference

to this property it is termed).
If we imagine two equal and
parallel circular disks, their
points connected by strings of

equal length, so that these are

the generating lines of a right
circular cylinder, then by turn-

ing one of the disks about its

centre through the same angle
in onejOr the other direction, _.

the strmgs will in each case S- 25.

generate one and the same hyperboloid, and will in regard to it be the
two systems of lines on the surface, or say the two systems of generat-

ing lines ; and the general configuration is the same when instead

of circles we have ellipses. It has been already shown analytically

that the equation.^ + |j.- % =1 is satisfied by each of two pairs

of linear rdations between the coordinates.

Curves; Tangent, Osculating PlaTie, Curvature, 4'C.

38. It will be convenient to consider tlie coordinates

(x, y, z) of the point on the curve as given in terms of a

parameter 6, so that dx, dy, dz, d-x, &c., will be propor-

tional to , . , 3v > Tm tt; > &c. Eat only a part of the

analytical formulae will be given. ^, rj, ^ are used as cur-

rent coordinates.

The tangent is the line through the point (x, y, z) and
the consecutive point (a? + dx, y + dy, z + dz); its equations

therefore are

i^x n-y C~z
^

dK dy dz
'

The osculating plane is the plane through the point

and two consecutive points, and contains therefore the

tangent ; its equation is

U-K, v-V, f-j| =
dx , di/ , dz I

1 d?i: , d-y , d^z
\

at, what IS the same thing,

{i-xYdy^t-dtdl^) •^ {,-j)(£ia?x-dafti)+ (f-«)(<io?V-^><ft«)- Ot

The normal plane is the plane through the point at

right angles to the tangent. It meets the osculating plane

in a line called the principal normal; and drawing through
the point a line at right angles to the osculating plane,

tliia ia called the binormaL "We have thus at the point a

set of three rectangular axes—the tangent, the principal

normal, and the binormaL
We have through the point and three consecutive points

a sphere of spherical curvature,—the centre and radius
thereof being the centre, and radius, of spherical curvature.

The sphere is met by the osculating plane in the circle of

absolute curvature,—the centre and radius thereof being
the centre, and radius, of absolute curvature. The centre of

absolute curvature is also the intersection of the principal

normal by the normal plane at the consecutive point.

Surfaces ; Tangent Lines and Plane, Curvature, ^c.

39. It wiU bo convenient to consider the surface a.%

given by an equation f{x, y, z) = between the coordi-

nates ; taking (.r, y, z) for the coordinates of a given point,

and {x + dx, y + dy, z + dz) for those of a consecutive

point, the incraments dx, dy, dz satisfy the condition

fdcc + fdy + fdz^6,dz dy •' dz '

but the ratio of two of the increments, suppose dx : dy,

may be regarded as arbitrary. Only a part of the analy-

tical formuLe wUl be given. $, tj, i, ar^ used as current

coordinates.

"We have through the point a singly infinite series of

right lines, each meeting the surface in a consecutive

point, or say having each of them two-point intersection

with the surface. These lines lie all of them in a plane

which is the tangent plane ; its equation is

£(!-) + |(,-.) + |(f-) = 0,

as is at once verified by observing that this equation is

satisfied (irrespectively of the value of dx ; dy) on vrriting

therein |, -q, ^=x+dx, y + dy, z + dz.

The line through the point at right angles to the tan-

gent plane is called the normal j its equations are

t-z. n-y C-e

dx dy da

In the series of tangent lines there are in general two
(real or imaginary) lines, each of which meets the surface

in a second consecutive point, or say it has three-point

intersection with the surface ; these are called the chief-

tangents (Haupt-tangenten). The tangent-plane cuts the

surface in a curve, having at the point of contact a node

(double point), the tangents to the two branches being the

chief-tangents.

In the case of a quadric surface the curve of intersec-

tion, qua curve of the second order, can only have a node

by breaking up into a pair of lines; that is, every tangent-

plane meets the surface in 3 pair of lines, or we have on

the surface two singly infinite systems of lines ; these are

real for the hyperbolic paraboloid and the hyperboloid of

one sheet, imaginary in other cases.

At each point of a surface the chief-tangents determine

two directions ; and passing along one of them to a con-

secutive point, and thence (without abrupt change of

direction) along the new chief-tangent to a consecutive

point, and so on, we 'have on the surface a chief-tangent

curve ; and there are, it is clear, two singly infinite series

of such curves. In the case of a quadric surface, the

curves are the right lines on the surface,

40. If at the point we draw in the tangent-plane two

lines bisecting the angles between the chief-tangents, these

lines (which are at right angles to each other) are called

the principal tangents.^ We have thus at each point of

* The point on the surface may be snch that the directions of the

principal tangents become arbitrary ; the point is then an umbilicus.

It is in the text assumed that the pomt on the surface is not an

umbilicns.
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the surface u set of rectangular axes, tbe normal aua the

two principal tangents.

Proceeding from tlio point along a principal tangent

to a consecutive point on the surface, and thence

(without abrupt change of direction) along the new
principal tangent to a consecutive point, and so on,

we have on the surface a curve of curvature ; there are,

it is clear, two singly infinite series of such curves,

cutting each other at right angles at each point of the

surface.

Passing from the given point in an arbitrary direction

to a consecutive point on the surface, the normal at the

given point is not intersected by the normal at the con-

secutive point ; but passing to the consecutive point along

a curve of curvature (or, what is the same thing, along a

principal tangent) the normal at the given point is inter-

sected by the normal at ths consecutive point ; -wer have

thus on the normal two centres of curvature, and the

distances of these from the point on the surface are the

two principal radii of curvature of the surface at that point;

these are also the radii of curvature of the sections of the

surface by planes through the normal and the two prin-

cipal tangents respectively ; or say they are the radii of

curvature of the normal sections through the two principal

tangents respectively. Take at the point the axis of z in

the direction of the normal, and those of x and y in the

directions of the principal tangents respectively, then, if

if the radii of curvature be a, b (the signs being such that

the coordinates of the two centres of curvature are

z = a and z = Ij respectively), the surface has in the neigh-

bourhood of the point the form of the paraboloid

_ £! , 2^
~ 2a 26

and the chief-tangents are determined by the equation

= — + — . The two centres of curvature may be oo
2o 26

the same side of the point or on opposite sides; in the

former case a and b have the same sign, the paraboloid is

elliptic, and the chief-tangents are imaginary ; in the latter

case a and h have opposite signs, the paraboloid is hyper-

bolic, and the chief-tangents are reaL

The normal sections of the surface and the paraboloid

by the same plane have the same radius of curvature ; and

it thence readily follows that the radius of curvature of a

normal section of the surface by a plane inclined at aa

angle to that of zx is given by the equation

1 cos°9 sin'gpa b

The section in question is that by a plane through the

normal and a line in the tangent plane inclined at am

angle 6 to the principal tangent along the axis of «•_

To complete the theory, consider the section by a plants

having the same trace upon the tangent plane, but

inclined to the normal at an angle <^ ; then it is shown
without difficulty (Meunier's theorem) that the radius

of curvature of this inclined section of the surface is =
/) cos </>

.

(a. ca.)

GEORGE I., king of Great Britain and Ireland (^George

LouU, 1660-1727), born in 1660, was heir through Lis

father Ernest Augustus to the hereditary lay bishopric of

Osnabruck, and to the duchy of Calenburg, which formed

one portion of the Hanoverian possessions of the house of

Brunswick, whilst he secured the reversion of the other

portion, the duchy of Celle or Zcll, by his marriage (1682)

with the heiress, his cousin Sophia Dorothea. The marriage

was not a happy one. The morals of German courts in the

end of the 17th century took their tone from the splendid

profligacy of Versailles. It became the fashion for a prince

to amuse himself with a mistress or more frequently with

many mistresses simultaneously, and he was often content

that tbe mistresses whom he favoured should be neither

beautiful nor witty. George Louis followed the usual course.

Count Konigsmark—a handsome adventurer—seized the

opportunity of paying court to the deserte_d wife. Con-

jugal infidelity wa.s held at Hanover to be'a privilege or

the male sex. Count Konigsmark was assassinated. Sophia

Dorothea was divorced in 1694, and remained in seclu-

sion till her death in 1726. When her descendant in the

fourth generation attempted in England to call his wife

to account for sins of which he was himself notoriously

guilty, free-spoken public opinion reprobated the offence

in no measured terms. In the Germany of the 17th cen-

tury all free-spoken public opinion had been crushed out

by the misery of the Thirty Years' War, and it was under-

stood that princes were to arrange their domestic life accord-

ing to their own pleasure.

The prince's father did much to raise the dignity of his

family. By sending help to the emperor when he was

struggling against the French and the Turks, ho obtained

the grant of a ninth electorate in 1692. His marriage

with Sophia, the youngest daught^ of Elizabeth the

daughter of James I. >if England, was not ont which at first

seemed likely to confer any prospect of advancement to his

family. But though there were many persons whose birth

-javc them better skims than she had to the English crown,

she found herself, upon the death of the duke of Gloucester,

the next Protestant heir after Anne. The Act of Settlement

in 1701 secured the inheritance to herself and her descend-

ants. Being old and unambitious she rather permitted

herself to be burthened with the honour than thrust her-

self forward to meet it. Her son George took "a deeper in-

terest in the matter. In his youth he had fought with deter-

mined courage in the wars of William III. Succeeding to

the electorate on his father's death in 1698, he had sent

a welcome reinforcement of Hanoverians to fight under

Marlborough at Blenheim. With prudent persistence ha
attached himself closely to the Whigs and to Marlborough,

refusing Tory offers of an independent command, and receiv-

ing in return for his fidelity a guarantee by the Dutch of his

succession to England in the Barrier treaty of 1709. In

1714 when Anne was growing old, and Bolingbroke and
the more reckless Tories were coquetting with the son ot

James II., the Whigs invited George's eldest son, who wa»
duke of Cambridge, to visit England in order to be on the

spot in case of need. Neither the elector nor his mother

approved of a step which was likely to alienate the queen,

and which was specially distasteful to himself, as he wa.s

on very bad terms with his son. Yet they did not set

themselves against the strong wish of the party to which

they looked for support, and it is possible that trouble.s

would have arisen from any attempt to carry out the

plan, if the deaths, first of the electress (May 28) and

then of the queen (August 1, 1714), had not laid open

George's way to the succession without further effort of his

own.

In some respects the position of the new king was not

unlike that of William III. a quarter of a century before.

Both sovereigns were foreigners, with little knowledge of

English politics and little interest in English legislation.

Both sovereigns arrived at a time when party spirit had

been running high, and when the task before the ruler was

to still the waves of contention. In spite of the difference

between an intellectually great man and an intellectually
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small one, in spite too of the diflference between the kin"-

who began by choosing his ministers from both parties,

and the king who persisted in choosing Ids ministers from
only one, the work of pacification was accomplished by
George even more thoroughly than by William.

George I. was fortunate in arriving in England when a
great military struggle had come to an end. He had there-

fore no reason to call upon the nation to make great sacrifices.

All that he wanted was to secure for himself and his family

a high position which he hardly knew how to occupy, to fill

the pockets of his German attendants and his German mis-

tresses, to get away as often as possible from the uncongenial

islanders whose language he was unable to speak, and to

•use the strength of England to obtain petty advantages for

liis German principality. In order to do this he attached

hipmelf entirely to the Whig party, though he refused to

place himself at the disposal of its leaders. He gave his

confidence, not to Somers and Wharton and Marlborough,
but to Stanhope and Townshend, the statesmen of the

second rank. At first he seemed to be playing a dangerous
game. The Tories, whom he rejected, were numerically

superior to their adversaries, and were strong in the support
of the country gentlemen and the country clergy. The
strength of the Whigs lay in the towns and in the higher

aristocracy. Below both parties lay the mass of the nation,

which cared nothing for polities except in special seasons of

excitement, and which asked only to be let alone. In 1715
a Jacobite insurrection in the north, supported by the

appearance of the Pretender, the son of James II., in

Scotland, was suppressed, and its suppression not only

gave to the Government a character of stability, but dis-

played its adversaries in an unfavourable light as the dis-

turbers of the peace.

Even this advantage, however, would have been thrown
away, if the Whigs in power had continued to be animated

by violent party spirit. What really happened was that

the Tory leaders were excluded from office, but that the

principles and prejudices of the Tories were admitted to

their full weight in the policy of the Government. The
natural result followed. The leaders to whom no regard

was paid continued in opposition. The rank and file who
would personally have gained nothing by a party victory

^ere conciliated into quiescence.

This mingling of two policies was conspicuous both in

thtj foreign and the' domestic actions of the reign. In the

days of Queen Anne,, the Whig party had advocated the

continuance of war with a view to the complete humiliation

of the king of France, whom they feared as the protector of

the Pretender, and in whose family connexion with the

king of Spain they saw a danger for England. The Tory
party on the other hand had been the authors ot the peace

of Utrecht, and held that France was sufficiently depressed.

A fortunate concurrence of circumstances enabled George's

ministers, by an alliance with the regent- of France, the

duke of Orleans, to pursue at the same time the' Whig
policy of separating France from Spain and from the cause

of the Pretender, and the Tory policy of the maintenance

of a good understanding with their neighbour across the

Channel. The same eclecticism was discernible in the pro-

ceedings of the home Government. The Whigs were con-

ciliflted by the repeal of the Schism Act and the Occasional

Confprmity Act, whilst the Tories were conciliated by the

maintenance of the Test Act in all its vigour. The satis-

faction of the masses was increased by the general well-

being of the nation.

Very little of all that was thus accomplished was directly

owing to George I. The policy of the reign is the policy

of his ministers. Stanhope and Townshend from 1714 to

1717 were mainly occupied with the defence of the Hano-
-< iriin settlement. After the dismissal of the latter in 1717,

Stanhope in conjunction with Sunderland took up a more
decided Whig policy. The Occasional Conformity Act and
the Schism Act were repealed in 1719. But the wish oS
the liberal Whigs to modify if not to repeal the Test Act
remained unsatisfied. In the following year the bursting
of 'the South Sea bubble, and the subsequent deaths of
Stanhope in 1721 and of Sunderland in 1722, cleared the
way for the accession to power of Sir Eobert Walpole, to
whom and not to the king was due the conciliatory policy
which quieted Tory opposition by abstaining from pushing
Whig principles to their legitimate consequences.

Nevertheless something of the honour due to Walpole
must be reckoned to the king's credit. It is evident that
at his accession his decisions were by no means unimport-
ant. The royal authority was still ^blo within certain
limits to make its own terms. This support was so neces-
sary to the Whigs that they made no resistance when he
threw aside their leaders on his arrival in England. When
by his personal intervention he dismissed Townshend and
appointed Sunderland, he had no such social and parliament-
ary combination to fear as that which almost mastered his
great-grandson in his struggle for power. If such a com-
bination arose before the end of his reign it was owing
more to his omitting to fulfil the duties of his station than
from the necessity of the case. As he could talk no
English, and his ministers could talk no German, he
absented himself from the meetings of the cabinet,
and his frequent absences from England and his want of
interest in English politics strengthened the cabinet in its

tendency to assert an independent position. Walpole at
last by his skill in the management of parliament rose as
a subject into the almost royal position denoted by the
name of prime minister. In connexion with Walpole the
force of wealth and station established the Whig aristocracy
in a point of vantage from which it was afterwards difficult

to dislodge them. Yet, though George had allowed the
power which had been exercised by William and Anne to
slip through his hands, it was understood to the last that
if he chose to exert himself he might cease to be a mere
cipher in the conduct of afi'airs. As late as in 1727
Bolingbroke gained over one of the king's mistresses, tho
duchess of Kendal ; and though her support of the fallen

Jacobite took no effect, Walpole was not without fear that
her reiterated entreaties would lead to his dismissal. The
king's death in a carriage on his way to Hanover, in the
night between 10th and 11th June in the same yodr, put
an end to these apprehensions.

His only children were his successor George 11., and
Sophia Dorothea (1687-1757), who married in 1706 Fre-

derick William, crown prince (afterwards king) of Prussia.

She was the mother of Frederick the Great. (s. r. o.)

GE.ORGE II. (Georffe Augustus, 1683-1760), the onlyj

son of George I., was born in 1683. In 1705 liii

married Wilhelmina Caroline of Anspach. In 1706 he
was creited earl of Cambridge. In 1708 he fought
bravely at Oudenarde. At his father's accession to the
English throne he was thirty-one years of age. He was
already on bad terms with his father. The position of

an heir-apparent is in no case an easy one to fill with
dignity, and the ill treatment of the prince's mother by his

father was not likely to strengthen in him a reverence foe

paternal authority. It was most unwillingly that, on his

first journey to Haaover in 1716, George I. appointed the

prince of Wales guardian of the realm during his absence.

In 1717 the existing ill feeling ripened into an open breach.

At the baptism of one of his children, the prince selected

one godfather whilst the king persisted in selecting another.

The young man spoke angrily, was ordered into arrest,

and was subsequently commanded to leave St James's, and
to be excluded from all court ceremonies. The prince took
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np his residence at Leicester House, end did everything in

his power to support tho oppositic.i against hia father's

niicistere.

When therefore George I. died in 1727, it was generally

supposed that Walpole would be at once dismissed. The
first direction of the new king was that Sir Spencer
Compton would draw up the speech in which he was to
announce to tho Privy Council bh accession. Compton, not
knowing how to set about his task, applied to Walpole for

aid. The queen took advantage of this evidence of

incapacity, advocated Walpoles cause with her husband,
and procured his continuance in ofKce. This curious scene
was indicative of the course likely to be taken by the new
sovereign. His own mind was incapable of rising above
the merest details of business. He made war in the spirit

of a drill-sergeant, and he economized his income with the
minute regularity of a cleric A blunder of a master of the
ceremonies ia marshalling the attendants on a levee put
liim out of temper. He took the greatest pleasure in

•ounting his money piece by piece, and he never forgot a
date. He was above all things methodical and regular.
" He seems/' said one who knew him well, " to think his

having done a thing to-day an unanswerable reason for his

doing it to-morrow."

Most men so utterly immersed in details would be very
impracticable to deal with. They would obstinately refuse

to listen to a wisdom and prudence which meant nothing in

their ears, and which brought home to them a sense of their

own inferiority. It was the happy peculiarity of George II.

that he was exempt from this failing. He seemed to have
an instinctive understanding that such and such persons
were either wiser or even stronger than himself, and when
he had once discovered ihat, lie gave way with scarcely a
struggle. Thus it was that, though in his domestic relations

he was as loose a liver as his father had been, he allowed
himself to bo guided by the wise but unobtrusive counsels

of his wife until her death in 1737, and that when once
lie had recognized Walpole's superiority he allowed himself
to be guided by the political sagacity of the great minister.

It is difficult to exaggerate" the ^T:portance of such a temper
upon the development of the constitution. The apathy ot

the nation in all but the most exciting political questions,

fostered by the calculated conservatism of Walpole, had
thrown power into the hands of the great landowners.
They maintained their authority by supporting a minister
who was ready to make use of corruption, wherever corrup-
tion was likely to be useful, and who could veQ over the
baseness of the means which he employed by his talents in

debate and in finance. To shake off a combination so strong
would not have been easy. George II. submitted to it with-
out a struggle.

So strong indeed had the "Whig aristocracy grown that
it began to lose its cohesion. Walpole was determined to
monopolize power, and he dismissed from office all who ven-
tured to oppose him. An Opposition formidable in talents
was gradually formed. In its composite ranks were to be
found Tories and discontented Whigs, discarded official hacks
who were hungry for tho emoluments of office, and youthful
purists who fancied that if Walpole were removed, bribes
and pensions would cease to bo attractive to a corrupt
generation. Behind them was Bolingbroke, excluded from
parliament but suggesting every party move. In 1737 the
opposition acquired the support of Frederick prince of
Wales. The young^ man, weak and headstrong, rebelled
against the strict discipline exacted by his father. His
marriage in 1736 to Augusta of Saxony brought on an open
qaarreL In 1737 just as tho princess of Wales was about
to give birth to her first cliild, she was hurried away by her
huabaud from Hampton Court to St James's Palace at the
"uminent risk of her life, simply in order that the prince

might show his spite to his father who had provided all

necessary attendance at the former place. George ordered

his son to quit St James's, and to absent himself from

court. Frederick in disgrace gave the support of his

name, and he had nothing else to give, to tho Opposi-

tion. Later in the year 1737, on November 2,0, Queen

Caroline died. In 1742 Walpole, weighed down by the

unpopularity both of his reluctance to engage in a^war

with Spain and of his supposed remissness in conducting

the operations of that war, was driven from^ office. His

successors formed a composite ministry in which Walpole's

old colleagues and Walpole's old opponents were alike to

be found.

The years which followed settlea conclusively, at least

for this reign, the constitutional question of the power

of appointing ministers. The war between Spain and

England had broken out in 1739. In 1741 the death of

the emperor Charles VI. brought on the war of the

Austrian succession. The position of George II. as a

Hanoverian prince drew him to the side of Maria

Theresa through jealousy of the rising Prussian monarchy.

Jealousy of France led England in the same direction, and

inl741 a' subsidy of £300,000 was voted to Maria Theresa.

The king himself went to Germany and attempted to carry

on the war according to his own notions. Those notions

led him to regard the safety of Hanover as of far more
importance than the wishes of England. Finding that a

French army was about to march upon his German states,

he concluded with France a treaty of neutrality for a year

without consulting a single English minister. In England
the news was received vrith feelings of disgust. Tho
oxpenditure of English money and troops was to be thrown
uselessly nway as soon as it; appeared that Hanover was ia

the slightest danger. In 1742 Walpole was no longer in

office. Lord Wilmington, the nominal head of the ministry,

was a mere cipher. The ablest and most energetic of his

colleagues. Lord Carteret, attached himself specially to the

king, and sought to maintain himself in power by hia

special favour and by brilliant achievements in diplomacy.

In part at least by Carteret's mediation the peace of

Breslau was signed, by which Maria Theresa ceded Silesia

to Frederick (July 28, 1742). Thus relieved on her

northern frontier, she struck out rigorously towards the

west Bavaria was overrun by her troops. In the begin

ning of -1743 one French army was driven across tlie

Ehine. On June 27th another French army was de-

feated by George II. in person at Dettingen. Victory

brought elation to Maria Theresa. Her war ot de-

fence was turned into a war of vengeance. Bavaria was
to be annexed. The French frontier was to be driven

back George II. and Carteret after some hesitation placed

tliemselves on her 'side. Of the public opinion pf the

political classes in England they took no thought. Hano-
verian troops were indeed to bo employed in the war, bu»

they were to be taken into British pay. Collisions between
British and Hanoverian officers were frequent. A storm
arose against the preference shown to Hanoverian interests.

After a brief struggle Carteret, having become Lord
Granville by his mother's death, was driTon from office in

November 1744.

Henry Pelham, who had become prime minister in tho
preceding year, thus saw himself established in power. By
the acceptance of this ministry, the king dcknowledged that

the function of choosing a ministry and directing a policy

had passed from his hands. In 1745 indeed he recalled

Granville, but a few days were sufficient to convince him
of the futility of his attempt, and the effort to exclude Pit?

at a later time proved equally fruitless.

Important as were the events of the remainder of the
reign, therefore, they ran hardly be grouped round the nam*
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of George II. The resistance to the invasion of the young

Pretender in 1745, khe peace of Aix-la-Chapelle in 1748, the

great war ministry of Pitt at the close of the reign, did not

receive their impulse from him. He had indeed done his

best to exclude Pitt from office. He disliked him on

account of his opposition iu forme'r years to the sacrifices

demanded by the Hanoverian connexion. When in 1756

Pitt became secretary of state in the Devonshire adminis-

tration, the King bore tlie yoke with difficulty. Early in

the next year he complained of Pitt's long speeches as

being above his comprehension, and on April 5, 1757, he

dismissed him, only to talce him back shortly after, when

Pitt, coalescing with Newcastle, became master of the

situation. Before Pitt's dismissal George IL had for once

an opportunity of placing himself on the popular side,

though, as was the case of his grandson during the American

war, it was when the popular side happened to be in the

wrong. In the true spirit of a martinet, he wished to see

Admiral Byng executed. Pitt urged the wish' of the

House of Commons to have him pardoned. " Sir," replied

the king, "you have taught me to look for .the sense of

my subjects in another place than in the House of Com-

mons." ^Vhen George II. died in 1760, he left behind

him a settled understanding that the monarchy was one

of the least of the forces by which the policy of the country

was directed. To this end he had contributed much by

liis disregard of English opinion in 1 743 ; but it may
fairly be added that, but for his readiness to give way to

irresistible adversaries, the struggle might have been far

more bitter and severe than it was.

Of the connexion between Hanover and England in this

reign two memorials remain more pleasant to contemplate

than the records of parliamentary and ministerial intrigues.

With the support of George II., amidst the derision oi the

English fashionable world, the Hanoverian Handel produced

in England those masterpieces which have given delight

to millions, whilst the foundation of the university of

Gottingen by the same king opened a door through which
English political ideas afterwards penetratetl into Germany.

George II. had three sons,-—Frederick Louis (1707-

1751); George William(1717-1718); and WiJham Augus-
tus, duke of Cumberknd (1721-1765); and five daughters,

Anne (1709-1759), married to WiUiam, prince of Orange,

1734; Amelia Sophia Eleonora (1711-1786) ; Elizabeth

Caroline (1713-1757); Mary (1723-1772), married to

Frederick, landgrave of Hesse Cassel, 1740 ; Louisa

(1724-1751), married to Frederick V., king of Denmark,
1743. (s. B. G.)

GEORGE nL (George William Frederick, 1738-
1820), born 4th June 1738, was the son of Frederick

prince of Wales and tlie grandson of George IL, whom he
succeeded in 1 7 60. After his father's death in 1 7 5 1 he had
been educated in seclusion from the fashionable world under

the care of his mother and of her favourite counsellor the

earl of Bute. He had been taught to revere the maxims
of Bolingbroke's " Patriot King," and to believe that it was
his appointed task in life to break the power of the Whig
houses resting upon extensive property and the influence

of patronage and corruption.

That power had already been gravely shaken. The
Whigs from their incompetencywere obliged when the Seven

Tears' War broke out to leave its management in the hands

of William Pitt. The nation learned to applaud the great

war minister who succeeded where others had failed, and
whose immaculate purity put to shame the ruck of

barterers of votes for places and pensions. In some sort

the work of the new king was the continuation of the work

of Pitt But his methods were very different. He did not

appeal to any widely spread feeling or prejudice ; nor did

he disdain the use of the arts which had maintained his

opponents in power. The patronage of the crown was to
be really as well as nominally his own ; and he calculated,
not without reason, that men would feel more flattered in
accepting a place from a king than from a minister. The
new Toryism of which he was the founder was no recur-
rence to the Toryism of the days of Charles II. or even of
Anne. The question of the amount of toleration to be
accorded to Dissenters had been entirely laid asleep. The
point at issue was whether the crown should be replaced in

the position which George I. might have occupied at the
beginning of his reign, selecting the ministers and influenc-

ing the deliberations of the cabinet. For this struggle
George in. possessed no inconsiderable advantages. With
an inflexible tenacity of purpose, he was always ready
to give way ^hen resistance was really hopeless.- As
the first English-born sovereign of his house, speaking
from his birtli the language of his subjects, he found a way
to ttie hearts of many who never regarded his predecessors

as other than foreign intruders. The- contrast, too, be-

tween the pure domestic life which he led with liLs wife

Charlotte of Mecklenburg-Strelitz, whom he married in

1761, and the habits of three generations of his house, told

in his favour with the vast majority of his subjects. Even
his marriage had been a sacrifice to duty. Soon after his

accession he had fallen in love with Lady Sarah Lennox,

and had been observed to ride morning by morning along

the Kensington Eoad, from which the object of his affec-

tions was to be seen from the lawn of Holland House
making hay, or engaged in some other ostensible employ-

ment. Before the year was over Lady Sarah appeared as

one of the queen's bridesmaids, and she was herself married

to Sir Charles Bunbury in 1762.

At first everything seemed easy to him. Pitt had come

to be regarded by his own colleagues as a minister who
would pursue war at any price, and in getting rid of Pitt in

1761 and in carrying on the negotiations which led to the

peace of Paris in 1762, the king was able to gather roimd

him many persons who would not be willing to acquiesce

in any permanent change in the system of go'isrnment.

With the signature of the peace his real difficulties began.

The Whig houses, indeed, were divided amongst themselves

by personal rivalries. But they were none of them inclined

to let power and the advantages of jjower slip from their

hands without a struggle.- For son)e years a contest of influ-

ence was carried on without dignity and without any

worthy aim. The king was not strong enough to impose

upon parliament a ministry of his. own choice. But he

gathered round himself a body of dependants known as the

king's friends, who were secure of his favour, and who voted

one way or the other according to his wishes. Under these

circumstances no ministry could possibly be stable ; and yet

every ministry was strong enough to impose some con-

ditions on the king. Lord Bute, the king's first choice,

resigned from a sense of his own incompetency in 1763.

George Grenviile was in office till 1765 ; the marquis of

Rockingham till 1766 ; Pitt, becoming earl of Chatham, -till

illness compelled him to retire from the conduct of affairs

in 1767, when he was succeeded by the duke of Grafton.

But a struggle of interests could gain no real strength for

any Government, and the only chance the king had of effect-

ing a permanent change in the balance of power lay in the

possibility of his associating himself with some phase of

strong national feeling, as Pitt had associated himself with

the war feeling caused by the dissatisfaction spread by the

weakness and ineptitude of his predecessors.

Such a chance was offered by th3 question of the right

to tax America. The notion that England was justified in

throwing on America part of the expenses caused in the late

war was popular in the country, and no one adopted it

more pertinaciously than George III, At the bottom the
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position which he assumed was as conti-ary to the principles

of parliamentary government as the encroachments of

Charles L had been. But it was veiled in the eyes of

Englishmen by the prominence given to the power of the

British parliament rather than to the power of the British

king. In fact "the theory of parliamentary government,

like most theories after their truth has long been univer-

sally acknowledged, had become a superstition. Parlia-

ments were held to be properly vested with authority,

not because they adequately represented the national will,

but simply because they were parliaments. There were

thousands of people in England to whom it never occurred

that there was any good reason why a British parliament

should bo allowed to levy a duty on tea in the London

docks and should not be allowed to levy a duty on tea at the

wharves of Boston. Undoubtedly George III. derived great

strength from his honest participation in this mistake. Con-

tcndiug under parliamentary forms, he did not wound the

susceptibilities of members of parliament, and when at last

in 1770 he appointed Lord North—a minister of his own

selection—prime minister, the object of his ambition was

achieved with the concurrence of a large body of politicians

who had nothing in common with the servile band of the

king's friends.

As long as the struggle, with America was carried on

with any hope of success they gained that kind of support

which is always forthcoming to a Government which shares

in the errors and prejudices of its subjects. The expulsion

of Wilkes from the House of Commons in 1769, and the

refiaal of tHe House to accept him as a member after his

re-election, raised a grave constitutional question in which

the king was wholly in the wrong; and Wilkes was popular

in London and Middlesex. But his case roused no national

indignation, and when in 1774 those sharp measures were

taken with Boston which led to the commencement of the

American rebellion in 1775, the opposition to the course

taken by the king made little way either in parliament or

in the country. Burke might point out the folly and in-

expedience of the proceedings of the Government. Chatham

might point out that the true spirit of English governraent

was to be representative, and that that spirit was being vio-

lated at home and abroad. George IIL, who thought that

the first duty of the Americans was to obey himself, had

on his side the mass of unreflecting Englishmen who

thought that the first duty of all colonists was to be useful

and submissive to the mother-country. The natural dis-

like of every country engaged in war tosee itself defeated

was on his side, and when the news of Burgoyne's surrender

at Saratoga arrived in 1777, subscriptions of money to raise

new regiments poured freely in.

In March 1778 the French ambassador in London

announced that a treaty of friendship and commerce had

been concluded between France and the new United States

of America. Lord North was anxious to resign power intg

stronger hands, and begged the king to receive Chatham as

his prime minister. The king would not hear of it. He
would have nothing to say to " that perfidious man " unless

he would humble himself to enter the ministry as North's

subordinate. Chatham naturally refused to do anything

of the kind, and his death in the course of the year relieved

the king of the danger of being again overruled by too

overbearing a minister. England was now at war with

France, and in 1779 she was also at war with Spain.

George III. was still ablo to control the disposition of

office. He could not control the course of events. His

very ministers gave up the struggle as hopeless long before

he would acknowledge the true state of the case. Before

the end of 1779, two of the leading members of the cabinet.

Lords Gower and W^eymouth, resigned rather than bear the

responsibility of so ruinous an enterprise; as the attempt to

overpower America and France together. Lord North

retained office, but he acknowledged to the king that his

own opinion was precisely the same as that of his lato

colleagues.

The year 1780 saw an agitation rising in the country for

economical reform, an agitation very closely though in-

directly connected with the war policy of the king. The

public meetings held in the country on this subject have no

unimportant place in the development of the constitution.

Since the presentation of the Kentish Petition in the reign

of William IIL there had been from time to time uphcav-

ingsof popular feeling against the doings of the legislature,

which kept up the tradition that parliament existed in

order to represent the nation. But these upheavings Lad

all been so associated with ignorance and violence as to

make it very difficult for men of sense to look with

displeasure upon the existing emancipation of the House

of Commons from popular control. The Sacheverel riots,

the violent attacks upon the Excise Bill, the no less

violent advocacy of the Spanish war, the declamations

of tbe supporters of Wilkes at a more recent time, and

even in this very year the Gordon riot.s, were not likely

to make thoughtful men anxious to place real power

in the hands of the classes from whom such exhibi-

tions of folly proceeded. But the movement for econo-

mical reform was of a very different kind. It was carried

on soberly in manner, and with a definite practical object.

It asked for no more than the king ought to have been

willing to concede. It attacked useless expenditure upon

sinecures and unnecessary offices in the household, the only

use of which was to spread abroad corruption amongst the

upper classes. George III. could not bear to be interfered

with at all, or to surrender any element of power which

had served liim in his long struggle with the WTiigs. He
held out for more than another year. The news of the

capitulation of York Town reached London on November

25, 1781. On March 20, 1782, Lord North resigned.

George III. accepted the consequences of defeat. He
called the marquis of Rockingham to office at the head of

a ministry composed of pure Whigs and of the disciples of

the late earl of Chatham, and he authorized the new
ministry to open negotiations for peace. Their hands were

greatly strengthened by Rodneys victory over the French

fleet, and the failure of the combined French and Spanish

attack upon Gibraltar; and before the end of 1782 a pro-

visional treaty was signed with America, preliminaries of

peace with France and Spain being signed earlyin thefollow-

ingyear. OuSeptember 3, 1783, the definitive treaties with

the three countries were simultaneously concluded. " Sir,"

said the king to Mr Adams the first minister of the United

States of America accredited to him, " I wish you to

believe, and that it may be understood in America, that I

have done nothing in the late contest but what I thought

myself indispensably bound to do by the duty which I owed

to my people. I will be very frank with you. I was the

last to consent to the separation ; but the separation having

been made and having become inevitable, I have always

said, as I say now, that I would be the first to meet the

friendship of the United States as an independent power."

Long before the signature of the treaties Rockingham
died (July 1, 1782). The king chose Lord Shelburne,

the head of the Chatham section of the Government, to

be prime minister. Fox and the followers of Rocking-

ham refused to serve except under the duke of Portland, a

minister of their own selection, and resigned office. The
old constitutional struggle- of the reign was now to be

fought out once more. Fox, too weak to obtain a majority

alone, coalesced with Lord North, and defeated Shelburno

in the House of Commons on February 17, 1783. On
April 2 the coalition took office, with Portland as nominal
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prime minister, and Fox and North the secretaiies of state

as its real heads.

This attempt to impose upon him a ministry wliich he

dislilied made the king very angry. But the new cabinet

liad a large majority in tlie House of Commons, and the

only chance of resisting it lay in an appeal to the country

against the House of Commons. Sucli an appeal v?as not

likely to be responded to unless the ministers discredited

themselves with the nation. George III. therefore waited

his time. Though a coalition between men bitterly opposed

to one another in all political principles and drawn together

by nothing but love of office was in itself discreditable, it

needed some more positive cause of dissatisfaction to arouse

the constituencies, which were by no means so ready to in-

terfere in political disputes at that time as they are now.

Such dissatisfaction was given by the India Bill, drawn up

by Burke. As soon as it had passed through the Commons
the king hastened to procure its rejection in the House
of Lords by his personal intervention with the Peers. He
authorized Lord Temple to declare in his name that he

would count any peer who voted for the Bill as his enemy.

On December 17, 1783, the Bill was thrown out The
next day ministers were dismissed. William Pitt became

prime minister. After some weeks' struggle with a con-

stantly decreasing majority in the Commons, the king dis-

solved parliament on March 25, 1781-. The country

rallied round tlie crown and the young minister, and Pitt

was firmly established in office.

Since the publication of a letter from Mr Orde in Lord

E. Fitzmaurice's Life of Shethurne (iii. 393) there can be

no reasonable doubt that Pitt not only took advantage of

the king's intervention in the Lords, but was cognizant of

the intrigue before it was actually carried out. It was
upon him, too, that the weight of reconciling the country to

an administration formed under such circumstances lay.

How he acquitted himself under the task, what were his

great achievements, and what his still greater unaccom-

plished projects fihould be told in connexion with his name
rather than with that of the king. The general result, so

far as George III. was concerned, was that to all outward

appearance he had won the great battle of his life. It was
he who was to appoint the prime minister, not any clique

resting on a parliamentary support. But the circumstances

under which the victory was won were such as to place the

constitution in a position very different from that in which

it would have been if the victory had been gained earlier

in the reign. Intrigue there was indeed in 1783 and 1784
as there had been twenty years before. Parliamentary sup-

port was conciliated by Pitt by the grant of royal favours

as it had been in the days of Bute. The actual blow was
struck by a most questionable message to individual peers.

But the main result of the whole political situation was that

George III. had gone a long way towards disentangling the

reality of parliamentary government from its accidents.

His ministry finally stood because it had appealed to the

constituencies against their representatives. At the present

day it has properly become a constitutional axiom that no
such appeal should bo made by the crown itself. But it

may reasonably be doubted whether any one but the king

was at that time capable of making the appeal. Lord Shel-

burne, the leader of the ministry expelled by the coalition,

was unpopular in the country, and the younger. Pitt had
not had time to make his great abilities known beyond a

limited circle. The real question for the constitutional

historian to settle is not whether under ordinary circum-

stances a king is the proper person to place himself really

as well as nominally at the head of the government ; but
whether under the special circumstances which existed in

1783 it was not better that the king should call upon the

people to support him, than that government should be left

in the hands of men who rested their power on close

boroughs and the dispensation of patronage, wUhout looking
beyond the walls of the House of Commons for support.

Of the glories of Pitt's ministry this is not the place to
write. That the king gained credit by them far beyond
his own deserts is beyond a doubt. Nor can there be any
reasonable doubt that his own example of domestic
propriety did much to strengthen the position of his

minister. It Ls true that that life was unsufTerably dull.

No gleams of literary or artistic taste lightened it up. ' The
dependants of the court became inured to dull routine un-
chequered by loving sympathy. The sons of the house-
hold were driven by the sheer weariness of such au
existence into the coarsest profligacy. But all this was
not visible from a distance. 'The tide of moral end
religious improvement which had set in in England since

the days of Wesley brouglit popularity to a king who was
faithful to his wife, in the same way that the tide of manu-
facturing industry and scientific progress brought popu-
larity to the minister who in some measure translated into

practice the principles of' the Wealth of JVations.

Nor were there wanting subjects of importance beyond
the circle of politics in which George III. showed a lively

interest. The voyages of discovery which made known so

large a part of the islands and coasts of the Pacific Ocean
received from him a warm support. In the early days of

the Royal Academy, its finances were strengthened by
liberal grants from the privy purse. His favourite pur-

suit, however, was farming. When Arthur Young was
issuing his Annals of Afjricvlture, lie was supplied with

information by the king, under the assumed name of Mi-

Ralph Robinson, relating to a farm at Petersham.

The life of the king was suddenly clouded over. Early

in his reign, in 1765, he had been out of health, and it is

now known—what was studiously concealed at the time

—

that symptoms of mental aberration were even then to be
perceived. In October 1788 he was again out of health, and
in the beginning of the following mocth his insanity was
beyond a doubt. Whilst Pitt and Fox were contending in

the House of Commons over the terms on which the

regency should be committed to the prince of Wales, the

king was a helpless victim to the ignorance of physicians

and the brutalities of his servants. At last Dr Willis, who
had made himself a name by prescribing gentleness instead

of rigour in the treatment of the insane, was called in

Under his more humane management the king rapidly re-

covered. Before the end of February 1789 he was able to

write to Pitt thanking him for his warm support of his

interests during his illness. On April 23. he went in

person to St Paul's to return thanks for his recovery.

The popular enthusiasm which burst forth around St
Paul's was but a foretaste of a popularity far more univer-

sah The French Revolution frightened the great Whig land-

owners till they made their peace with the king. Those who
thought that the true basis of government was aristocratical

were now of one mind with those who thought that the true

basis of government was monarchical; and these two classes

were joined by a far larger multitude wliich had no political

ideas whatever, but which had a moral horror of the guillo-

tine. As Elizabeth had once been the symbol of resistance

to Spain, George was now the symbol of resistance

to France. He was not, however, more than the symbol.

He allowed Pitt to lev'y taxes and incur debt, to launch

armies to defeat, and to prosecute the English imitators of

French revolutionary courses. At last, however, after the

Union with Ireland was accomplished, he learned that

Pitt was planning a scheme to relieve the Catholics frora

the disabilities under which they laboured. The plan was
revealed to him by the chancellor, Lord Loughborough, a
selfish and intriguing politician who had .served all parties
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in turn, and who sought to forward his own interests by

falling in with the king's prejudices. George III. at ones

took up tlie position from which he never swerved. He
declared that to grant concessions to the Catholics involved

ft breach of his coronation oath. All thinking men of a

later generation are of opinion that the objection was un-

tenable. But no one has ever doubted that the king was
absolutelyconvincedof the serious nature of the objection, or

that he believed the measure itself to be beyond measure in-

jurious to church and state. Nor can there be any doubt

that he had the English people behind him. Both in his

peace ministry and in his war ministry Pitt had taken his

stand on royal favour and on popular support. Both failed

him alike now, and he resigned office at once. The shock

to the king's mind was so great that it brought on a fresh

attack of insanity. This time, however, the recovery was
rapid. On March 14, 1801, Pitt's resignation was formall)'

accepted, and the late speaker, Jlr Addington, was installed

in office as prime minister.

The king was well pleased ifith the change. He was
never capable of appreciating high merit in any one; and
he wa.'^ unable to perceive that the question on which Pitt

had resigned was more than an improper question, with

which he ought never to have meddled. " Tell him," he
said, in directing his physician to inform Pitt of his restora-

tion to health, " I am now quite well, quite recovered

from my illness; but what has he not to answer for, who
has been the cause of my having been iU at all?"

Addington was a minister after hia own mind. Thoroughly
honest and respectable, with about the same share of abili-

ties as was possessed by the king himself, he was certainly

not likely to startle the world by any flights of genius.

But for one circumstance Addington's ministry would have
lasted long. ' So strong was tlie reaction against the devolu-

tion that the bulk of the nation was almost as suspicious of

genius as the king himself. Not only was there no outcry

for legislative reforms, but the very idna of reform was un-

popular. The country gentlemen were predominant in

parliament, and the country gentlemen as a body looked

upon Addington with respect and affection. Such a minister

was therefore admirably suited to preside over affairs at

home in the existing state of opinion. But those who were
content with inaction at home would not be content with

inaction abroad. In time of peace Addington would have
been popular for a season. In time of war even his warmest
admirers could not say that he was the man to direct armies

in the most terrible struggle which had everbeenconducte'd

by an English Government.

For the moment this difficulty was not felt. On October

1, 1801, preliminaries of peace were signed between Eng-
land and France, to be converted i o the definitive peace

of Amiens on March 27, 1802. The ruler of France was
now Napoleon Bonaparte, and few persons in England be-

lieved that he had any real purpose of bringing his aggres-

sive violence to an end. " Do you know what I caU this

peace?" said the king; "an erperimontal peace, for it is

nothing else. But it was unavoidable."

The king was right. On May 18, 1803, the declaration

of war was laid before parliament The war was accepted

by all classes as inevitable, and the French preparations for

an invasion of England roused the whole nation to a glow
of enthusiasm only equalled by that felt when the Armada
threatened our shores. On October 26 the king reviewed
the London volunteers in Hyde Park. He found himself

the centre of a great national movement vrith which be
heartily sympathized, and which heartily sympathized with
him.

X)n February 12, 1804, the king's mind was «>gain

affected. When he recovered,, he found himself in the

nidst of a ministerial criaia. Public feelincr allowed but

one opinion to prevail in the countiy,—tlmt Rtt, not

Addington, was the proper man to conduct the admiuistra>

tiou in time of war. Pitt was anxious to form an adminis-

tration on a broad basis, including Fox and all prominent

leaders of both parties. The king would not hcnr of the

admission of Fox. His dislike of him was personal as wdl
as political, as he knew that Fox had had a great share in

drawing the prince of Wales into a life of profligacy. Pitt

accepted the king's terms, and formed an admiuistration in

which he was the only man of real ability. Eminent men
such as Lord Grcnville refused to join a ministry from

which the king had excluded a great statesman on purely*

personal grounds.

The whole question was reopened on Pitt's death on Janu-

ary 23, 1 BOG. Tliis time the king gave way. The ministry

of All the Talents, as it was called, included Fox amongst

its members. At first the king was observed to appear

depressed at the necessity of surrender. But Fox's charm
of manner soon gained upon him. "Mr Fox," said the

king, " I little thought that you and I should ever meet
again in this place; but I have no desire to look back upon
old grievances, and you may rest assured I never shall re-

mind you of them." On September 1.3 Fox died, and it

was not long before the king and the ministry were openly

in collision. The ministry proposed a measure enabling

all subjects of the crown to serve in the army and navy
in spite of religious disqualifications. The king objected

even to so slight a modification of the laws against the

Catholics and Dissenters, and the ministers consented to

drop the bill. The king asked more than this. He
demanded a written and positive engagement that thb
ministry would never, under any circumstances, propose to

him " any measure of concession to the Catholics, or even

connected with the question." The ministers very propefly

refused to bind themselves for the future. They were con-

sequently turned out of office, and a new ministry waa
formed with the duke of Portlatid as first lord of the

treasury and Mr Perceval as its real leader. The spirit of

the new ministry was distinct hostility to the Catholic

claims. On April 27, 1807, a dissolution of parliament was
announced, and a majority in favour of the king's ministry

was returned in the elections which speedily followed.

The elections of 1807, like the elections of 1784, gave
the king the mastery of the situation. In other respects

they were the counterpart of one another. In 1784 th*

country declared, though perhaps without any clear con-

ception of what it was doing, for a wise and progressive

policy. In 1807 it declared for an unwise and retrogres-

sive policy, with a very clear understanding of what it

meant. It is in his reliance upon the prejudices and ignor-

ance of the country that the constitutional significance at

the reign of George IIL appears. Every strong Govern-
ment derives its power from its representative character.

At a time when the House of Commons was less. really

representative than at any other, a king was on the throne
who represented the country in its good and bad qualities

alike, in its hatred of revolutionary violence, its moral
sturdiness, its contempt of foreigners, and its defiance of
all ideas which were in any way strange, ^erefore it was
that his success was not permanently injurious to the work-
ing of the constitution as the success of Charles T. would
have been. If he were followed by a king less English
than himself, the strength of representative power would
pass into other hands than those which held the sceptre.- •

The overthrow of the ministry of All the Talents was
the last political act of constitutional importance in which
George III. took part. The substitution of Perceval for

Portland as the noininal head of the ministry in 1809 was
not an event of any real significance, and in 1811 the reign

' practically came to an end. The king's reason finally brok<»
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down after the death of the Princess Amelia, his favourite

child. The remaining nine years of his life were passed in

insanity and blindness, and when he died on January 29,

1820, in his eighty-second year, no political results were

to be anticipated.

George III. had nine sons. After his successor came

Frederick, duke of York and Albany (1763-1827);
William Henry, duke of Clarence, afterwards King
William IV.. (1765-1837) ; Edward Augustus, duke of

Kent (1767-1825), father of Queen Victoria; Ernest

Augustus, duke of Cumberland, afterwards king of

Hanover (1771-1851); Augustus Frederick, duke of

Susses (1773-1843); Adolphus Frederick, duke of Cam-
bridge (1774-1S50); Octavlus (1779-1783); .Alfred

(1780-1782). He had also six daughters—Charlotte
Angosta (1766-1816), married in 1797 to Frederick,

king of Wiirtemberg; Augusta Sophia (1768-1840);
Elizabeth (1770-1840), married Frederick, landgrave of

Hesse-Homburg, 1818; Mary (1776-1857), married to

William Frederick, duke of Gloucester, 1816; Sophia

(1777-1848) ; Amelia (1783-1810). (s. E, G.)

GEORGE IV. {Georcje Augustus Frederick, 1762-1330),

lived long enough to strip the crown of the leadership of

the nation which his father had vron for it, Born on

August 12, 1762, he was noted in the years of his early

manhood for good looks, for ease of carriage, and gracious-

uess of manner. He soon plunged into the whirl of

sensual excitement. His life was passed in the grossest

profligacy. He was false as well as licentious His word
was never to be trusted. Not even an occasional gleam of

brightness lights up the dark picture of his career. If he

now and then flung to a dependant a kindly word which

cost him nothing, no serious project of well-doing ever

occupied his thoughts. Politics had no attraction for him
except so far as changes of Government might minister to

his ease, or bring him money to bo squandered in some
new scheme of folly.

Such a character was probably beyond the reach of any
education. But it is certain that the education which he re-

ceived in the strict and formal domestic circle of his parents

was only fitted to repel him from the path of virtue. His

father became to him the type of uninteresting formality.

He gladly sought the society of his father's Whig oppo-

nents, and was initiated by Fox and Sheridan in the vices of

the fashionable world. In 1783 he naturally supported

tlie coalition ministry "which his father detested, and the

coalition ministry in return proposed to raise his income
from .£50,000 to £100,000. The king saved the ministry

from committing one more blunder in its career by refusing

to sanction the propositiin. In 1786 the prince's friends

urged Pitt to increase the allowance, but Pitt refused to do
anything of the kind. All the world knew that the money
would be frittered away at the gambling table or in some
other equally disreputable way. Applying to the king and
getting a distinct refusal, the prince sold his horses and
carriages, shut up his house, and dismissed his servants.

As it was well known that these were not the expenses

which had brought him to distress, he was only laughed at

for his pains. A lower depth was soon reached. The
prince fell in love with Mrs Fitzherbert who had been
twice a widow at twenty-five. She was ready to marry him,

but she would yield to him on no other terms. She was a

Roman Catholic, and a marriage by the heir of the crown
with a Pioman Catholic forfeited his succession by the Act
of Settlement. Nor, by the Eoyal Marriage Act, could he
legally contract marriage even with a Protestant without
his father's consent, unless at the end of a year after formal

notice had been given, and then only if parliament had not

expressed its disapprobation. Believing truly that he could

contract no legal marriage with Mis Fitzherbert, he was

quite ready to gj through the form of marriage. ~ Mrs
Fitzherbert, holding that the performance of the ceremony
by a priest of her church was of sacramental efficncy,

was indifferent to the legality of the proceeding. The
marriage took place. Not long afterwards, in April 1787,
Alderman Newenham moved in the House of Commons for

a grant in relief of the prince. In the course of debate

allusion was made to a marriage which might bring in

question the succession. Fox went to the prince, and was
assured by him that the marriage had never even formally

taken place. Fox, deceived by his apparent openness,

came down to the House and assured the Commons tliat

the whole story was a malicious falsehood. The next day

a friend of Fox's opened, his eyes to the trick which had
been plaj'ed on him. "I see by the papers, Mr Fox," he

said, " that you have denied the fact of the marriage of the

prince of V»'iiies with !Mrs Fitzherbert. You have been

misinformed. I was present at that maniage." The
prince was not content with his original falsehood. He
threw out hints to his friends that Fox had exceeded his

instructions. Ho led Mrs Fitzherbert to belie%^ that Foxhad

uttered the denial unsuggested. " Only conceive, Ma.'la,

"

he said to her, " what Fox did yesterday. He went down

to the House and denied that you and I were man and

wife." The denial however cleared away for the momeiit

one cause of the prince's unpopularity. With the eonssr.t

of the Government he received an addition of £10,000 to

his income, £161,000 to pay his debts, and £20,000 for

the repairs of Carlton House. The temporary insanity of

the king in 1788 again brought the prince's name promi-

nently before the public. Fox maintained and Pitt denied

that the prince of Wales, as the heir-apparent, had a right

to assume the regency independently of any parliamentary

vote. Pitt, with the support of both Houses, proposed to

confer upon him the regency with certain restrictions. The
recovery of the king in February 1789 put an end to the

prince's hopes. During the king's illness he had been in

the habit of amusing his companions by mimicry of his

unfortunate father. The disgust caused by his behaviour

had doubtless some part in the enthusiasm with which the

king was received when he went in state to St Paul's to

retura thanks for his recovery. In 1795 the prince married

Caroline of Brunswick, because his father would not pay

his debts on any other terms. Her behaviour was light

and flippant, and he was brutal and unloving. The ill-

assorted pair soon parted, and soon after the birth of their

only child, the Princess Charlotte, they were formally

separated. With great unwillingness the House of Com-
mons voted fresh sums of money to pay the prince's debts.

In 1811 the prince at last became regent in consequence

of his father's definite insanity. No one doubted at that

time that it was in his power to change the ministry at his

pleasure. He had always lived in close connexion with the

Whig opposition, and he now empowered Lord Grenvili^

to form a ministry. There soon arose diff'erences of opinion

between them on the answer to be returned to the address of

the Houses, and the prince regsnt then informed the primS

minister, Mr' Perceval, that he should continue the existing

ministry in ofiice. The ground alleged by him for this de-

sertion of his friends was the fear lest his father's recovery

might be rendered impossible if he should come to hear of

the advent of the Opposition to power. Lord Wellesley's

resignation in February 1812 made the reconstruction of

the ministry inevitable. As there was no longer any

hope of the king's recovery, the former objection to a WTiig

administration no longer existed. Instead of taking the

course of inviting the Whigs to take office, he asked them

to join the existing administration. , The Whig leaders

however refused to join, on the ground that the question of

the Catholic disabilities was too important to be shelved,
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and that their difference of opiaion with Mr Perceval was
too glaring to be ignored. The prince regent was exces-

Bively angry, and continued Perceval in oflSce till that

ministeo''3 assassination on May 11, when he vras succeeded

by Lord Liverpool, after a negotiation in which the pro-

position of entering the cabinet was again made to the

Whigs and rejected by them. In the military glories of

the following ye^rs the prince regent had no share. *Vhen
the allied sovereigns visited England in 181-1, he played
i!ie purt of host to perfection. So great was his unpopu-
larity at home that hisses were heard in the streets as he
accompanied his guests into the city. The disgust which
his profligate and luxurious life caused amongst a people
suffering from almost universal distress after the conclusion

of the war rapidly increased. In 1817 the windows of

the prince regent's carriage were broken as he was on his

way to open parliament.

The death of George IIL oa January 29, 1820, gave to

his son the title of king without in any way altering the

position which he had now held for nine years. Indirectly,

however, this change brought out a manifestation of popular
feeling such as his father had never been subjected to even
in the early days of his reign, when mobs were burning
jack-boots and petticoats. The relations between the new
king and his wife unavoidably became (he subject of

public discussion. In 1806 a charge against the princess

of having given birth to an illegitimate child had been con-

clusively disproved, and the old king had consequently re

fused to withdraw her daughter, the Princess Charlotte, from
her custody. Aryhen in the regency the prince was able to

interfere, and prohibited his wife from seeing her daughter
more than once a fortnight. On this, in 1813, the princess

addressed to her husband a letter setting forth her com-
plaints, aud receiving no answer publislicd it in the
Morning Chronicle. The prince regent thtn referred the

letter, together with all papers relating to the inquiry of

1806, to a body of twenty-three privy councillors for an
opinion whether it was fit that the restrictions on the inter-

coursebetween the Princess Charlotte and her mothershould
continue in force. All. except two answered as the regent
wished them to answer. But if the official leaning was
towards the husband, the leaning of the general public was
towards the wife of a man whose own Ufa had not been
Buch as to justify him in complaining of her whom he had
thrust from him without a charge of any kind. Addresses
of sympathy were sent up to the princess from the city of
London and other public bodies. The discord again broke
out in 1814 in consequence of the exclusion of the princess
from court during the visit of the allied sovereigns. In
August in that year she left England, and after a little time
took up her abode in Italy. The accession of George IV.
brought matters to a crisis. He ordered that no prayer
for his wife as queen should be admitted into the
Prayer Book. She at once challenged the accusation
which was implied in this omission by returning to Eng-
land. On June 7 she arrived in London. Before she left

the Continent she hadbeen informed that proceedings would
be taken against her for adultery if she landed in England.
Two years before, in 1818, commissioners liad been sent to
Milan to investigate charges against her, and their report,
laid before the cabinet in 1819, was made the basis of the
prosecution. On the day on which she arrived in London
a mMsage was laid before both Houses recommending the
criminating evidence to parliament. A secret committee
in the House of Lords after considering this evidence
brought in a report on which the prime minister founded
a Bill of Pains and Penalties to divorce the queen and to
deprive her of her royal title. The Bill passed the three
readings with diminished majorities, and when on the third
reading it obtained only a majority of nine, it was aban-

doned by the Government The kiug's unpopularity, yreat

as it had been before, was now greater than ever. Public

opinion, without troubling itselt to ask whether the queen
was guilty or not, was roused to indignation by the spec-

tacle of such a charge being brought by a husband who had
thrust away his wife to fight the battle of life alone, without

protection or support, and who, whilst surrounding her with

spies to detect, perhaps to invent, her acts of infidelity, was
himself living in notorious adultery. In the following year

(1821) she attempted to force her way into Westminster

Abbey to take her place at the coronation. On this occasion

the popular support failed her ; and her death not long

afterwards relieved the king from furtber annoyance.

Immediately after the death of the queen, the king set

out for Ireland. He remained there but a short time,

and his efi'usive declaration that rank, station, honours,

were nothing compared with the exalted happiness oi

living in the hearts of his Irish subjects gained him a
momentary popularity which was beyond his attainment

in a country where he was better known. His reception

in Dublin encouraged him to attempt a visit to Edinburgh

in the following year (August 1822). Since Charles II. had

come to play the sorry part of a covenanting king in 1650
no sovereign of the country had set foot on Scottish soil.

Sir Walter Scott took the leading part in organizing his

reception. The enthusiasm with which he was received

equalled, if it did not surpass, the enthusiasm with which

he had been received in Dublin. But the qualities which

enabled him to fix the fleeting sympathies of the moment
were not such as would enable him to exercise the influ-

ence in the government which had been indubitably

possessed by his father. He returned from Edinburgh to

face the question of the appointment of a secretary of state

which had been raised by the death of Lord Londonderry,

better known to the world by his earlier title of Castle-

reagh. It was npon the question of the appointment of

ministers that the battle between the Whiss and the king

had been fought in the reign of George III. George IV.

had neither the firmness nor the moral weight to hold the

reins which his father had grasped. He disliked Canning for

having taken his wife's Bide very much as his father had dis-

liked Fox for taking hisown. But Lord Liverpool insisted on
Canning's admission toofiice, and the king gave way. Tacitly

and without a struggle the constitutional victory of the last

reign was surrendered. But it was not surrendered to the

same foe as that from which it had been won. The coalition

ministry in 1784 rested on the great landowners and the

proprietors of rotten boroughs. Lord Liverpool's ministry

had hitherto not been very enlightened, and it supported

itself to a great extent npon a narrow constituency. But
it did appeal to public opinion in a way that the coalition

did not, and what it wanted itself in popular support would

be supplied by its successors. What one king had gained

from a clique another gave up to the nation. Once more,

on Lord Liverpool's death in 1827, the same question was

tried with the same result. The king not only disliked

Canning personall}'-, but he was opposed to Canning's policy.

Yet after some hesitation he accepted Canning as prime

minister; and when, after Canning's death and the short

ministry of Lord Goderich, the king in 1828 authorized the

duke of Wellington to form a ministry, he was content to

lay down the principle that the members of it were not

expected to be unanimous on the Catholic question. When
in 1829 the Wellington ministry unexpectedly proposed to

introduce a Bill to remove the disabilities of the Catholics,

he feebly strove against the proposal and quickly withdrew

his opposition. The worn-out debauchee had neither the

merit of acquiescing in the change nor the courage to

resist it.

George LV. died on June 26, 1830. He bnd rend«r»d to
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tlie constitution of his country the service of tacitly aban-

doning a position which had been perhaps necessarily

achieved by his father, but which it was not desirable that

the sovereigns of England should permanently occupy.

His only chUd by his wife Queen Caroline was the

Princess Charlotte Augusta, married in 1816 to Leopold

of Sase-Coburg, afterwards king of the Belgians. She

died in childbirth November 6, 1817. (s. R. c.)

GEORGE OF Cappadocia, who from 356 to 301 was

Arian archbishop of Alexandria, was born about the begin-

ning of the 4th century. According to Ammianus (sxii. 11),

he was a native of Epiphania, in Cilicia ; but universal

tradition makes him a Cappadocian. Gregory Nazianzeu

tells us that his father was a fuller, and that he himself soon

became notorious as a parasite of so mean a type that he

would " sell himself for a cake." By his powers of insinua-

tion he succeeded in obtaining a lucrative contract for sup-

plying bacon to the army, . but fulfilled its terms so ill

that he was soon compelled to abscond after he had with

diflSculty escaped death at the hands of the indignant

soldiers. After many wanderings, in the course of which

he seems to have lived for some time at Constantinople,

and to have amassed a considerable fortune as receiver

of taxes, he ultimately reached Alexandria. It is not

known how or when he obtained ecclesiastical orders ; but,

after Athanasius had been banished in 356, George was

promoted by the influence of the then prevalent Arian

faction to the vacant see. His persecutions arfd oppressions

of the orthodox ultimately raised a rebellion which com-

pelled him to flee for his life; but his authority was re-

stored, although with difficultyj by a military demonstration.

Untaught by experience he resumed his course of selfish

tyranny over Christians and heathen alike, and raised the

irritation of the populace to such a pitch that, within a few

days after the accession of Julian, they rose en masse,

dragged him out of prison, where he had been placed by the

magistrates for safety, paraded him with every indignity

through the streets on the back of a camel, burnt his dead

body, and cast the ashes into the sea (December 24, 301).

With much that was sordid and brutal in his cliaracter

George combined a highly cultivated literary taste, and in

the course of his chequered career he had found the means

of collecting a splendid library, which Julian ordered to be

carefully preserved and conveyed to Antioch for his own
use. The original sources for the facts of the life of Geoige

of Cappadocia are Ammianus, Gregory Nazianzen, Epipha-

nius, and Athanasius. In modern times his character has

been drawn with graphic fidelity by Gibbon in the 23d
chapter of the Decline and Fall.

GEORGE, Satnt, according to Metaphiastes the Byzan-

tine hagiologist, whose narrative is substantially repeated in

the Roman Ada Sanclorum and in the Spanish breviary,

was born in Cappadocia of noble Christian parents, from

whom he received a careful religious training. Having
ombraced the profession of a soldier, he rapidly rose under

Diocletian to high military rank. When that emperor had
begun to manifest a pronounced hostility towards Christi-

anity George sought a personal interview with him, in which

he made deliberate profession of his faith, and, earnestly

remonstrating against the persecution which had begun,

resigned his commission. He was immediately laid under
arreiit, and after various tortures, finally put to death at

Nicomedia (or, according to other accounts, at Lydda) April

23, 303. His festival is observed on that anniversary by the

entire Roman Church as a semi-duplex, and by the Spanish

Catholics as a duplex of the first class with an octava The
day is also celebrated as a principal feast in the Greek
Church, where the saint is distinguished by the titles

fieya\6fjLapTvp and Tpo7raio<^dpo?.

In the canon of Pope Gelasius (494) George is mentioned

among the martyrs whom the Roman Church venerates, but
whose gesta it does not read.^ The language implies that

even at that date much had been written concerning him,

but little that the Catholic Church could accept as trust-

worthy. Numerous traits from the biography of the here-

tical archbishop had already crept, itwould seem, into the acta

of the orthodox soldier ; and it was feared that any vigorous

attempt to eliminate these would leave but a small residue

of fact. Modern investigation has proved that apprehension

to have been well-founded, for even on the Catholic side in

the controversy regarding the existence and character of St

George, the chief contention is simply the improbability

that within the space of 150 years a turbulent and un-

scrupulous Arian ecclesiastic should have come to be re-

puted a holy martyr for the Catholic faith. The caution

displayed with regard to St George in the 5th century was

not long preserved ; Gregory of Tours, for example, asserts

that his relics actually existed in the French village of Le
Maine, where many miracles were wrought by means of

them ; and the venerable Bede, while still explaining that

the gesta of St George are reckoned apocryphal, commits

himself to the statement that the martyr was beheaded

under Dacian, king of Persia, whose wifeAlexandra,however,

adhered to the Catholic faith. The dragon was a still later

introduction into the legend, which, as given by Jacobus de

Voragine and later writers, ceases to represent the hero aa

in any sense a sufi'erer. In its current popular form the

story of his successful conflict is probably a mere modifi-

cation of the old Aryan mythus, to which many inter-

preters are now disposed to attach a solar interpretation.

The popularity of the name of St George in England

dates from the time of Richard Caur de Lion, who, it was

said, had successfully invoked his aid during the first

crusade ; but it was not till the time of Edward III. that

he was made patrtjn of the kingdom, although at the

councU of Oxford in 1222 it had already been ordered that

his feast should be kept as a national festival The republics

of Genoa and Venice weie also under his protection ; and

Lis name is much revered in all the Oriental churches.

See Hcylin, The History of that most famous Saynt and Souldier

of Christ Jesus, St George of Cap-padocia (1631) ; and Milner, An
Historical and Critical Inquiry into ike Existence and Character of

&t George, Fatrun of England (1795). For some accoant of the

miineroiis artistic lepresentations, whether of his martyrdom or of

his triiunph, see Jaraiesou s Sacred and Legendary Art, vol. il.

GEORGE, known as Pisides or Pisida, a Byzantine

writer of the 7th century, was, as his surname implies, a

native of Pisidia ; but of his personal history nothing ia

known except that he had been ordained a deacon, and that

he held either simultaneously or successively the offices of

" Chartophylax," " Scenophylax," and "Referendarius" in

the " Great Church " (that of St Sophia) at Constantinople.

He is also believed to have accompanied the first expedition

(022) of the emperor Heraclius against the Persians; at

all events his earliest work, consisting of 1098 iambic

trimeter verses under the title 'Eis Tqv Kara. Hfpa-Hv iKo-rpa-

Tciav 'HpoKkflov ToC jSacriAt'o)? aKpootrcw Tpc's, is de'^oted

to such a description of that campaign as could hardly have

come from any other than an eye-witness. TKis composition

was followed by the 'AjSapiKo. or UdXe/ics 'AySapiKo's in 541

verses, containing the details of a futile attack on Constan-

tinople made by the Avari in 626, while the emperor was

absent and the Persian army in occupation of Chalcedon

;

and by the 'HpoxXta?, a general survey of the exploits both

at home and abroad of Heraclius down to the final over-

throw of Chosroes in 627, which is believed to have been

written before the end of 628. In addition to these three

works, which have been edited by Bekker in the Corpu?

scriptorum histor. Byzant. (1836), we have from the pen of

> The'f'-M lex* of this c<>noD is ei'^n b^ He^'.In, j. i, 1. 9.
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George of Plsidia the 'Eiay/iepov tjtoi Koaixovfyyla, a poem
upoQ the creation of the world, containing in its present
form 1910 trimeter iambic verses ; a treatise on the vanity
of life, 'E« Tov fidrcaov ftlov, in 262 verses ; a controversial
composition against Severus of Antioch, Kara 2c«iJpo«, in
731 verses; two short poems upon the resurrection of Christ
and upon the temple of the Virgin at Blachemae respect-
ively, and a prose encomium upon Anastasius the martyr,
(E-yKu/ttov tis Toy ayuyy AvaoTcicriov fidprvpo.). George
of Fisidia is known to have written several other works,
which, however, are no longer extant ; and there is no suffi-

cient reason for assigning to him £he compilation of the
Chronicon Paschale, or tho astronomical poem entitled
£m.pedoclis Sphcera. The Hexaemeron and Be Vanitate
rites were first printed along with a Latin version at Paris
in 158-t or 1585 by Federicus Morellus. They are also to
be found in the Max. BiUiotheca Vett. Patrum, xiL p. 322
(1677); and in the 4Gth vol of Jligne's Patrologia Grceca.
The only complete edition of all the extant works is that
of Quercus in Foggini's Corp. Hist. Byzant. Nova Ap-
pendix (Rome, 1777). As a versifier George is correct and
even elegant

; as a chronicler of contemporary events he
is exceedingly useful ; but the modern verdict on his
merits as a poet has not confirmed that of those later
Byzantine writers whose enthusiastic admiration led them
to compare him with and even prefer him to Euripides.
Eecent criticism is "unanimous in characterizing his com-
position as artificial and almost uniformly dull.

_
GEORGE OF Treeizond (1396-U86), one of the dis-

tinguished writers in the great controversy between Aris-
totelianism andPlatonism in the 15th century, was born at
Chandace in the island of Crete.' He received his cognomen,
apparently from the fact that his ancestors had come from
Trebi^ond. At what period he came to Italy is not abso-
lutely certain ; according to some accounts he arrived as
early as 1430, and settled as teacher of philosophy and
rhetoric at Venice ; according to others he did not come over
to Italy till the period of the council of Florence (1438-9).
His reputation as a teacher and as translator of Aristotle
was very great, and he was selected as secretary by Pope
Nicholas^., an ardent Aristotelian. The needless bitter-

ness of his attacks upon Plato (in the Comparaiio Aristotelis
a Plaionis), which drew forth a powerful response from
Bess.uiion (q.v.), and the manifestly hurried and inaccurate
character of his translations both of Plato and of Aristotle,

combined to ruin his fame as a scholar, and to endanger
his position as a teacher of philosophy. The indignation
against him on account of his first-named work was so great
that he would probably have been compelled to leave Italy,

had not Alphonso V. given him protection at the court of

Naples. He died at Rome in 1486. Many of his transla-

tions of Aristotelian treatises are to be found in the older
editions of Aristotle. A notice of his other writincjs is

given in Fabricius, Biblioth. Cfrceca.

GEORGETOWN, the port of entry for the District of

Columbia in the United States of North America, is situated

on the left bank of the Potomac at tho head of navigation,

ftbont 2t miles W.N.W. of the capitol of Washington City,

with which it communicates by four iron Tjridges thrown
across Rock Creek. Founded by the colonial Government
of Maryland in 1751, Georgetown was a city with a distinct

administration from 1789 to 1871 ; but in the latter year
it was merged in the District of Columbia, and in 1878 it

was incorporated with the city of Washington, so that now
it has properly no distinct existence. It is beautifully

Bitoated along a range of hills, whose loftier eminences,
locally called the Heights, afford delightful positions for
villas and country seats, with extensive prospects over the
river and Washington. The most noteworthy institution

w Georgetown College, the oldest Roman Catholic college

in the. United States, which occupies two haudsomd

brick buildings in the midst of extensive grounds at the

west end. It was founded as. an academy in 1789, was

chartered as a college in 1799, and in 1815 received

the right of conferring degrees. Its medical depart-

ment, originated in 1851, and the legal department, dating

from 1870, are both in Washington. The university

has a hbrary of upwards of 30,000 volumes, an extensive

apparatus for physical science, and a museum of natural

history. In 1873 the teaching staff numbered 35. Among
the other institutions in the town may be mentioned the

Convent of the Visitation, with a female academy attached;

the Peabody library; the Linthicum institute (founded

in 1872 by a retired merchant, who left $50,000 for

the education of poor white boys) ; the aged women's

house, maintained . by voluntary subscription ; and tlie

industrial home for juvenile vagi-ants. The aqueduct

which conveys a branch of the Chesapeake and Ohio canal

over the Potomac is 1 446 feet long, and its granite piera,

nine in number, rise 36 feet above the ordinary surface of

the water, and rest on the solid rock 17 feet below the

bottom of the river. A great decline has taken place in the

commercial activity of Georgetown. Its foreign trade is

very slight, being represented in the year ending June 30,

1878, by no more than 6113 dollars of imports and 10,056

dollars of exports ; but its share in the coasting trade is still

considerable, 187 steamers and 45 sailing vessels, affording

a total tonnage of 96,339 tons, having entered in the year

already mentioned ; its position at the terminus of the

Chesapeake and Ohio canal secures for it a fair share in the

shipping of the coal from the Alleghany fields; and its

fisheries render it a great jnarket for shad and herrings.

Among the industrial establishments the first place is held

by the flour-miUs, six in number ; but there are also corn-

mills, timberyards, tanneries, foundries, breweries, a paper-

mill, and a vinegar factory. The principal cemetery for

Washington occupies a beautiful siti^ation on Georgetown
Heights. In 1830 the population of Georgetown was 8441

;

in 1040 it was only 7312 ; by 1860 it had reached 8733;
and in 1870 it was 11,384.

GEORGETOWN, known as Stabroek during the Dutch
period, now the capital of British Guiana, is situated in the

county of Demerara on the east bank of the Demerara river,

about a nule from its moiith, in 6° 49' 30" N. lat. and 58° 11'

30" W. long. It is otfe of the prettiest towns of that part

of the world, and presents an unusually attractive appear-
ance to the approaching voyager. The streets are wide and
straight, intersecting each other at right angles, and recall-

ing, by the canals that run along the centre, the memory of

the Dutch ; and the houses are so richly embosomed by
cabbage-palms, cocoa-nut trees, and other trees and shrubs,
that they look rather like a collection of villas than a town.
The street along the river side, where the shops and stores

are mainly situated, forms, however, an exception ; there
everything is plain, -bare, and business-like. Private
dwelling-houses are usually built of wood and raised 3 or
4 feet above the soil on wooden piles or brick pillars ; they
are painted in various simple colours, for the most part in
white ; in front they have open verandahs. Among the
public edifices the first place is due to a building in the
centre' of the town which was erected between 1829 and
1834-at a cost of £60,000, to accommodate the legislative
council, the courts ofjustice, the custom house, the treasury,
and other administrative ofiBces ; it is of considerable extent
and architectural beauty, with shady porticoes and marble-
paved galleries supported on cast-iron columns. Besides a
cathedral, which cost £15,000, there are churches belonging
to the Wesleyans, the Baptists, the London Missionary
Society, and other ecclesiastical organizations, several
liberally -maintained hospitals, an icehouse, and two market-
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places, of which the one opened in 1844 cost £11,400, and
th.0 other opened in 1852 cost £2450, The prison, a large

building, or rather collection of buildings, surrounded by
a strong wooden wall, can accommodate upwards of 200
prisoners. A fort, the Frederick William, situated below
the town, only contains a small batteiy, but in the vicinity

there are extensive and well-organized barracks. One of the

principal disadvantages due to the position of Georgetown

is the lack of drinking water ; but this is so far remedied

by the construction of both private and public tanks for the

storage of the rain, by the introduction of water from the

Lamaha creek, by a canal, and further by the boring of

Artesian wells. The first attempts to apply the Artesian

principle was made in 1831 by Major Staple, and his

example has been widely imitated not only in the town itself

but also in the surrounding country. Though the water

thus obtained is strongly impregnated with iron, carbonic

acid gas, salt, and magnesia, it is readily drunk by horses

and cattle, and after it has been scummed and filtered it can

be used for cooking. As it rises to the surface the water

Uas a temperature of 84° Fahr., 5" higher than the water

in Ihe river. Ice is almost a necessity of life in the town,

and it forms a regular import from Boston, along with fresh

meat and other northern produce. The population of

(JeorgetowQ in 1851 was 25,508; in 1861 it was 29,174 ;

imd by 1871 it had reached 36,562. (See Appun, Unter

den Tropen, Jena, vol. ii).

GEORGIA, a kingdom in central Transcaucasia, re-

markable for the long list of its sovereigns, the monarchy
having extended over' a period of upwards of 2000 years,

the kings reigning at times independently, or under the

rule of Persia, Turkey, or the Eastern empire. The earliest

uame of the country was Karthli; the ancients knew it as

Iberia, bounded on the one side by Colchis and on tbe other

by Albania; and it has for centuries been called Georgia.

Georgia proper, which includes Karthli and Kakhetia, is

bounded on the N. by Ossety and Daghestan, oi> the E. by
Shekynn, on the S. -by Sharashadyl and the khanates of

Erivan and Kars, and on the W. by Gouria and Imeritia
;

but the kingdom at times included Gouria, Mingrelia,

Abkhasia, Imeritia, and Daghestan. and extended from tbe

great mountain range to the Araxes. It now forms the

government of Tihis, divided into the districts of Doushett,

Telav, Sygnali, Gori, and Akhakikh, having an area of

nearly 25,000 sq^uare miles, and in 1873 a population of

635,313, made up chiefly of Georgians and Armenians,

—

there being also Persians, Tatars, and a few Jews and
Europeans. The chief city is the ancient capital of Tiflis,

the seat of government, under a governor-general, for the

whole of Transcaucasia, and the principal centre of com-
merce. See Caucasus and Tiflis.

Vegetable Products.—The valleys and declivities are

fertile, producing inaize, millet, barley, oats, rice, beans,

lentils, and corn (which is best in the plains near Gori), also

cotton, flax, and hemp, now exported exclusively to Russia.

The vineyards cover 75,400 acres, the average produce of

wine being at the rate of 230 gallons per acre ; the valley

of the Alazan yields the best qualities. It is consumed
in the country and adjoining districts, the only wine ex-

ported being that produced from vine-canes brought from
the Crimea. Grapes are gathered in September, and the
wine is fit for use one nionth after it has been put into a
hourdyouk, " skin," or kvevry, a huge earthen jar in which it

may be preserved for years. New vines-are pFanted every
SIX, eight, or ten years, according to the nature of the soil, and
uro cut after the fruit is gathered, and again in March and
April when the soil is turned up. The Lecanium vilix and
Otdium have attacked the plants from time to time, though
not in severe form, but the Phylloxera vastatrix has been
hitherto quite unknown. In the vineyards are often seen

the apple, pear, and quince trees; other fruits include the

pomegranate, peach, ar-'icot, plum, almond, mulberry,

pistachio, fisr. Clien-y, walnut, hazel-nut, medlar, melon and

water melon, raspberry, &:c. In summer the banks of

streams are covered with beautiful wild flowers,—the prim-

rose in double form, the crocus of varied colours, and

snowdrops appearing early in March in the greatest pro-

fusion.

Animals.—Tbe domestic animals are the camel, ox, mule,

ass, and buffalo as beasts of burden, with the goat, and an

immense number of pigs, pork being favourite food. The

horse—small, hardy, and enduring—is ridden more fre-

quently unshod, except in the hills ; no pains are taken to

improve the breed. The wild animals of greatest import-

ance are the bear, ibex, wolf, hyoeua, fox, wild boar, wild

goat, and antelope; while the pheasant, woodcock, quail,

and "partridge of the Caucasus" are the principal winged

game. The fish taken in the Kour and other rivers are

the sturgeon, silurus, carp, ' perch, trout, gudgeon, and a

fish resembling the salmon, called oragoula by the Georgians.

The great sturgeon, belouga or hausen, is taken at the

estuary of the Kour in the Caspian.

C'omiminkation.—A railroad connects Tiflis with Poti

on the Bkck Sea, the line over the Souram pass, 3037 feet

above the sea, being laid at gradients of 1 in 22, over a

distance of about 8 miles. Lines of rail are projected for

connecting Vladykavkaz in the north, and Djoulpha at the

Persian frontier, with the capital Post-roads are excellent,

and saddle-horses and comfortable vehicles for post-horses

are to be obtained at the principal towns. Locomotion is

very inexpensive.

History.—The material at the disposal of the historian of Georgia

is scanty. An anonymous work of the 12th century gives the his-

loiy from the earliest times to the year 1124 ; another, also anony-

mous, is a continuation to the division of the kingdom in 1446
;

and a tliird is the compilation by the Czarevitch Wakhoucht, being

the compleio annals from the earliest times to the j'ear 1745.

Tliese, and a few pamphlets indifferently edited, if we except the

mcmoiis of his family by Stephen Orbeliani, archbishop of'Siouny

in the 13th century, comprise all that is left to us duiing an in-

ter ral of upwards of 2000 years.

The earliest Armenian chroniclers have included facts on Georgin,

which it is believed were founded on traditions they received from

the Georgians. According to these authorities, the Geoigian,

Ai-menian, Kakhetian, Lcsghian, Mingrelian, and other laces in

Transcaucasia are the descendants of Thargamos, who was the

great-grandson of Japhet, the son of ?!oah, though we read in Gen.

X. 3 that Togarmah was the son of Gomer, who was the son of

Japhet. Those different populations were afterwards included under
the general name of Thargomosiany. The second son of Thai-

ganios, named Karthlos, having settled in that part where is now tha

rivulet Karthli, became the patriarch and king of the people in tha

laud around, called Karthli after himself. His son Mtzkhethos
founded the city of Mtzkhetha, which became the capital ; and a son

of JItzkhethos, named Ouphlis, was the author of the rock-cut town
near Gori. At that period the title assumed by the ruler was
mamasaklysy, "lord or head of the house," the worship being

that of the sun, moon, and five planets. The first to revive the title

of king was Phamawaz, 302-237 B.C., who rid the country of the

tyrant Ason, a governor appointed by Alexander the Great. Phar-

Da«'az originated the orthography of the Georgian language, and i^

said to have invented the military alphabet. In 140 B.C. Mirvan
became king. His son and successor was dethroned by his own
subjects, ami the crown offered to Ardaces I., whose son, Arshag,

ascended the throne 71 B.C., the dynasty of Arsaces thus commenc-
ing its rule. The deeds of Sulla, LucuUus, Porapey, and Mithra-

dates next serve to illustrate the courage and warlike qualities of

the people of Iberia. In 265 the Sassauian dynasty commenced in

the person of Miriam, son of Shaponr I., who was married to a

daughter of the late king Asphagor. Miriam and all his subjects

were converted to Christianity by Nonna or Nina, a poor captive,

who had escaped the persecution, of Tiridates, king of -Amieuia.

She prevailed upon the people of Karthli to desist from offering

human victims, and to overturn their pagan altars ; aud the king
erected a sanctuary, which was afterwards replaced by a nobl.)

edifice, 364-379, on the spot where now stands the cathedral at

M'zhett. Miriam applied to Constantinc for priests to instruct his

people, and many were sent, among them being Eustace of Antioch.

In 469 King Vakhtang, sumamcd Gonrrjasai, " wolf-lion," fouudetl
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a citv wliicli lie calli:J Tbylysys-KaUky, now Tiflis, on account of

the warm springs there. Vaklitang eitablibhcd a patriarchate at

Hlzkhctha, and conbtructed the fortress of Souiam. He conciiicred

Min<'relia, and brouglit tlie Ossets and Abkhasians under subjec-

tion" He also took possession of a large part of Armenia, and hav-

ing formed an alliance with Chosroes, king of Persia, even advanced

into India. The seat of government was transferred from Mtzkhctha

to Tliylysys-Kalaky, when Datchy came to the throne in 499. At

this epoch the Georgian and Armenian Churches had separated ;

and a century latM', the Geoigian and Kussian Cliurches united.

On the death of Stephanos, who had ruled under the protection

of the Eastern empire, a Bagratide named Gouram was nominated

couropolate by the empeior. Soon after the appearance of Jlaliomet

in the 7th century, the Arabs, having confjueied the Persians, en-

tered Armenia and Geoigia, and for nearly a century compelled all,

under pain of death, to embrace Jlahometanism. In 787 the

Sassanian dynasty came to an end. Ashod I., Med-, " the Great,"

A Bagratide, succeeded, receiving from the caliph Haioun al lins-

chid the title of grand prince, and that of couropolate from the em-

reror ; but it was not until about 841 that the sovereign (Bagrat

,) was recognized by the caliph as ruler, the country dui'ing the

interval having been continually ravaged by the Arabs. Their

last expedition, in the reign of B.agrat I., included the occupation

of Tiflis. The reign of Bagrat III. marks an epoch, for that

monarch, who was king of Abkliasia, succeeded to the crown of

Georgia by right of inheritance, his sovereignty extending from
the Black Sea to the Caspian. He encouraged the arts and
sciences, and was the founder of the noble cathedi^al at Koutais, the

first building in the style of architecture thenceforth denominated
Georgian. During the reign of Bagrat IV. the Seljuks commenced
in ] 048 a succession of invasions, until they were eft'ectually repulsed

by Liparit Orboulk at the head of a coniparatively small force of

Georgians, Armenians, and Greeks. Liparit himself was taken

prisoner, and Bagrat carried off his wife in his absence ; but, regain-

ing his liberty, Liparit took up arms against his sovereign, and
drove him out of his capital into Abkliasia. Bagrat appealing to

the emperor, it was arranged that he should return to his kingdom
of Georgia and Abkhasia, Liparit being sufleied, as his dutiful sub-

ject, to retain the province of Meskliy.

In 1064 the Seljuks under Arp-Aslan again overran Georgia,

destroying Tiflis and slaughtering the inhabitants. In 1072
George 11. ascended the throne, and in his reign Tiflis was again

devastated by the Seljuks, the king himself being forced to fly. "With

his valiant son and successor, David III., the fortunes of Geoigia

changed, for the enemy was driven out of the plains of Kakhetia,

and the land from Tiflis to Ani was freed of his presence in 1123
by Ivan Orbeliani, whose signal services were rewarded by elevation

to the rank of constable. The ne.\t nionarchs were Demetrius I.

and David IV., the latter, at his death, entrusting his son Dtmna
or Demetrius to the guardianship of Ivan Orbeliani, and the le-

gency to his brother George, who with the assistance of Ivan,

greatly extended the Georgian territory, rescuing from the
Seljuks a large portion of Armenia. When in 1177 Demna
had albiined his majo.-ity, the nobles desirous of supporting

the young prince*3 claims called upon Ivan, whose popularity

had meanwhile been increasing, to place him on the throne.

George fortified himself at Tiflis and awaited events ; his rule, how-
ever, was too firmly established to be easily shaken, and, many
of I van's partisans espousing his cause, he at length set out to besiege

Lorhy, which Ivan and his charge had made, their lieadquarteis.

Numerous desertions reduced the ranks of the besieged, until young
Uemna fled at last to the encampment of his uncle, and entreated

him to spare his life. His prayer was granted, but he was deprived

of his eyes, and otherwise mutilated. The prince having sur-

rendered, Ivan declared his readiness to submit on condition that

ho should be honourably treated. George assented, showed his

prisoner all honour until he h.ad got the whole of his relatives into

nis power, when he ordered that all should be massacied, Ivan
himssif being blinded and brutally treated. Three only of his

kinsmen were saved—a brother named J,iparit, and his two sons
who had gone to Peisia to solicit the aid of the atabek Ildegouz.

From them are descended the Orbeliani of the present day. At the

time of their extermination, the possessions of the Orboulk comprised
more than the half of Georgia. It is related that the ancestors of

this powerful family, princes of the family of Djenkapour of the

royal race of Djenesdan, first came to Karthli from that part of

Asia which lies between China and the Ural ; the fortress of Orpeth
was given to them for a residence. In return for the friendly recep-

tion accorded to them, they united with the Karthlosides in throwir>g

off the Persian yoke, a service which obtained for the chief Orboulk
the rank of sbasalar or generalissimo. During the reign of

Pliarnawaz, the Orboulk tooK precedence next to the sovereign, and
matrimonial alliances wer*c formed with the royal house. The lirst

of the family individualized in the annals was the warrior Liparit

(875-900). George III. died in 1184, and was succeeded by his
only child Thamar, whose kingdom extended from the Caspian to

the Black Sea, and fiom beyond the Caucasus to Armenia, for

Trebizond, Erzcroum, Tovin, Kars, and Ani feil to her arms. Her

missionaries travelled far and wide, and numerous churches WCTe

constructed, and thus it was that her many vii-tucs and brilliant

lule seciued to her the title of Sfcp'he, "king." This g.eat queen

was succeeded in 1212-13 by her son George IV., surname Lasha,

"He who enlightens the world," who, assisted by the povjerful

noble, Ivan Jlkhargrdzelidze, of the family that had replaced the

Orbeliani in the roval favour, vanquished the Persians in many

battles, conquering Gandja, and permanently occupying Kars. In

1220 and 1222 the Jlongols again visited Georgia. The king loft

an infant son who afterwards reigned as David IV.,- but his own

sister, Roussoudati, seized the crown in 1223, and passed a life not

free from reproach. To revenge himself upon the queen, who refused

his suit, Jalal-uddin twice occupied her capital, and her kingdom

was again overrun by the Mongols, who committed fearful ravages.

Next follow the exploits of Timur, who invaded Georgia in 1386,

and, having seized upon the capital, carried away the king, Bagrat

v., who feigned conversion to Islamisin that he might gain the

confidence of the conqueror. By this means he succeeded in ob-

taining from Timur a force of 12,000 men, for the purpose of pre-

vailing upon his people to embrace Mahometanism. Bagrat had

preconcerted his plans, and in due coui-se every Tatar in his suite

was slaughtered by his own warriors. In an ungovernable passion

Timur re-entered Georgia (1393-94), and laid waste the entire

country, levelling towns and villages, without sparing a single life.

Satiated of bloodshed, he withdrew to the plains of Karabagh, and

Geotge VII., son and successor- to Bagrat, returned upon the death

of his father (1401) from the mountains where he had remained

concealed, and occupied the capital. Timur made war upon him
as well, compelling his submission, and in 1403 finally quitted the

country. George was succeeded by Constantine II. , whose successor,

Alexander J., son of George Vll., restored the kingdom to prosperity;

but towards the close of his days he conceived the unhappy idea of

dividing his kingdom among his three sons, an act that was followed

by internecine wars, rebellions, massacres, and foreign invasions.

Fiom about this period commence the relations of Russia with
Georgia and its neighbouring principalities, for in 1492, during the

war ibmented between Turkey and Persia, Alexander, king of Kak-
hetia, sought the protection of the ezar John III. Again, in 1587,

Boris Godounoffwas appealed to for succour; and when, in 1618,

Shah Abbas invaded Georgia, Teimouraz I. applied for assistance

to ilichael Feodorovitch (the first of the Koraanoffs), as did also, in

1621, George III. king of Imeritia, and llamia Gouriel the ruler of

Gouria. In 1638 Levan, sovereign of Jlingrelia, took the oath of

allegiance to Alexis Michaelovitch, and in 1650 Alexander of Imeritia

acknowledged the sovereignty of Russia. That empire, however,
could not render material assistance to those petty sovereigns in •

distress, and little was done until fresh excess?s committed by the

Turks and Persians afforded Peter the Great the excuse for sending
an expedition, in 1716, under Bekevitch a Circassian chieftain, to
survey the Caspian shore and erect defences. Bekevitch was over,

powered by the Tatais, and slaughtered with the whole of his force.

Peter then occupied the western shore of the Caspian, taking the
king of Geoigia under his protection. This was Vakhtang VI.,

the author of a code that was in vogue until 1841, when Russian
laws weie in great measure introduced. But he was unable to resist

Nadir Shah, and abdicating in 1724, retired to Astrakhan, where
he died. Peler being at peace with Turkey, and having concluded
the treaty of Nystadt with Sweden, left Moscow, May 24, 1722, and
embarked at Astiaklian with troops destined for Georgia and the
Peisian provinces. Derbent, Bakou, Ghylan, and Mazanderan fell

into his power, and he constructed a fort on the river Soulak,
which he named St-Cioix. All these places were ceded by treaty,
ill 1732, after Nadir Shah had delivered Karthli and Kakhetia from
Turkish oppression. A few years later, in 1735, Turkey renounced
all cl.aim to those countries in favour of Persia. When war broke
out with Turkey in 1768, General Todleben was sent to the assist-

ance of Solomon I., king of Imeritia, and the Turks were expelled
that kingdom. Then followed the tieaty of Kainardschi in 1744,
by which Georgia, Imeritia, and Mingrelia were placed under the
protection of Russia. In 1795 Aga Mahomet Shah laid Tiflis in
ruins, a disaster that was succeeded bv dissensions in the royal
family; and Heraclius II., who in 1783 had declared himself the
vassal of Russia, now appealed to that country for protection. Th»
next sovereign, George XIII., renewed this appeal, which would
have been granted but for the sudden death of the emperor Paul.
Alexander I. hesitated for a time, until George finally renounced his
crown in 1799 in favour of Russia, drawing down upon him the
hatred and curses of his country. His younger brother, Alexander,
made an effort to secure the crown, but the chiefs saw the hopeless-
ness of attempting to throw off the Russian yokl;, and, being but
poorly supported, the prince was beaten on the banks of the Lora.
George died the following year, being the last of the Bagiatides to
occupy the throne of Georgia, which his ancestors had held for the
space of 1029 years. It may be stated that the Bagrations claim
descent from David, by his adulterous intercourse with the wife of
i;riali

.
Georgia was now virtually annexed to the emjure, and ou
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September 12, 1801, AJexantler 1. issued a proclamation announc-

ing the fact to tlie people of that country. In 1810 the prince of

Imeritia revolted against Kussia ; but this movement was quickly

lappressed, and the principality annexed. JIamiaV., the nilcr of

Gouria, recognized the suzerainty of Russia in the same year, his

principality being eventually annexed in 1829.

See Waklioacht, Histoire de la Gforgie, trans, by Brosset and additions, 5 vols ,

St Fctersbnri^ 1849; Vladyhyn, Sabeiyiatnyk r^poutefhestvi/ry pa KarKaiov,
Moscow, 1S74; ZeiOleilz, Olcrtcri Vynadtfelya KacKaza, Tlfiis, 187.S; Comm. J,

Bachan Teller, R.N., The Crimea and Tramcaucasia, 1877. (J. D. TE.)

Ethiwlogij.—Of the three main groups into which the Caucasian

races are now usually divided, the Georgian is in every respect the

most important and interesting. It has accordingly largely occu-

pied the attention of Orientalists almost incessantly from the days

of Klaproth to the present time. Yet such are the difficulties con-

nected with the origin and mutual relations of the Caucasian

peoples that its afTinities are still far from being clearly established.

AntoQ Schiefner and P. V. Uslar, however, who iimst be accepted

as undoubtedly the greatest authorities on the subject, have at

least arrived at some negative conclusions valuable as starting points

for further research. In their valuable papers, published iu tlie

ilemoirs of the St Petersburg Imperial Academy of Sciences and
elsewhere, they have finally disposed of the views of Bopp and
Brosset, who attempted on linguistic grounds to connect the

Georgians with the Aryan family. Tliey also clearly show that
Max MuUer's " Turanlau " theory is untenable, and they go a long
way towards proving that the Georgian, with all the other Cau-
casian languages except the Ossetian, forms a distinct linguistic,

family absolutely independent of all others. This had already been
snspected by Klaprotli, and as the same conclusion has been arrived

at by Fr. Miiller and Zagarelli, it is not likely to be set aside by
farther investigation.

Uslar's "Caucasian Family" comprises the following three great

divisions :

—

1. Western Group. Typical races: Tcherkessians and Abkhasians.
2. Eastern Group. Typical races : Tchetchenzes and Lesghians.
3. Southern Group. Typical race : Georgians.

Here the term "family" must be taken in a far more elastic

sense than when applied, for instance, to the Aryan, Semitic, or

Easterti Polynesian divisions of mankind. Indeed, Uslar would
perhaps be the first to adroit that the fundamental unity of the

three groups has not yet been established, and that they present at

jeast as wide divergencies as are found to exist between the Semitic
nud Hamitic linguistic families, whose primitive relationship has
not yet been definitely determined. Thus, while the Abkhasian cf

group 1 is still at the agglutinating, the Lesghian of !,Toup 2 has
fairly reached the inflecting_state, and the Georgian seems still to

waver between the two. In consequence of these different stages

of development, Usl.ar hesitates finally to fix the position of Geoigian
ID the family, regarding it as possibly a coimecting link between
groups 1 and 2, but possibly also radically distinct from both.

Including all its numerous ramifications, the Georgian or southern
group, occupies the greater part of Trarscaucasia, reaching from
about the neighbourhood of Batoum on the Eusine eastwards to the
Caspian, and merging southwards with the Armenians of Aryan
etocic- It comprises altogether nino subdivisions, as in the sub-
joined table :

—

1. Ttie Gbokcians Phoper, who arc ttie Iberians of the ancients and the
Gruiifa of the Russians, but who call themselves KarthaHniavs, and who in

mediaeval times were masters of the Rion and Upper Kur as far as lis junction
vith the Alazan.

2. The iMEuiTiASS, west of the Suratn mountains aa far as liver Tzchenls-
Tzchall.

3. The GuBlANS, between the Rion and Tjtgftjtun.

4. The Lazes of Lazistan on the Euxine.
f , The S\\-AMTHiAjis, Shvans, or Swajjians, on the Upper Ingor and Tzchcnls-

rzchpjl rivers.

6. The MisQKELiASs, between rivers Tzchenls-Tzchall, Rion, Ir.gnr, and the
Black Sea.

7. The TcsHES or MosoKS '^ .u«.,* .,,- v„* j . #*,...
8. The PsHAvs or PHicBivi- 1"''°°' "".^ headslre.™s of the Alazan and

9. The KHEV3CE3, : j
Jera rivers.

All these formed jointly the ancient kingdom of Iberia, whose
nup'hi or " king " resided at Mtzkhet till 469 A.D., when the seat

of government was removed to the neighbouring Tjihlissi or TphUis-
kalaki, i.e., "warm town," so called from its thennal springs
Tliis place has ever since continued to be the capital of the king-
<ioTn, and now bears the abbreviated name of Tiflis. The repie-
sentative branch of the race have always been the Karthalinians, a
name whi-ih the native Christian chroniclers profess to trace back
to Khartlos, second son of Thargamos, son of Japhet, eon of Noah.
From Thargamos all their tribes are by their writers called, collect-

ively, Thargamossiani, and from Khartlos their (cuntry receives

the nanie of Karthvtli or K.iriiilL But no weight can be attached
to these genealogies and etymo'cgies, which would doubtless never
Lave been heard of but for the national desire to connect the race
with the Jlosaic accorrtt of the dispersion. It is now pretty well
established that the Georgians are the descendants of the aborigines
of the Pambaki highlands, and that they founi' their way to thcii

|>resent homes fiom the south-east some four or £ve thou.'.and years
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ago, possibly under pressnre from the great waves of Aryan migi-a-
tion flowing from the Eranian table-land westwards to Asia Minor
and Europe. The terms Georgian and Grusya are simply corrup-
tions of the Persian GwrJ, as in Gurjistan = GurjIand = Georgia,
The Georgians proper are limited on the east by the Alazan, on the
north by the Caucasus, on the west by the Jlcskhian hills, separating
them from the Imeritians, and on the south by the Kur river and the
Karadagh and the Pambaki mountains. Southwards, however, no
hard and fast ethnical line can be drawn, for even immediately
south of Titiis, Georgians, Aimenians, and Tatars are found inter-
mingled conlusedly together.

. T''° 9'^°''"^''° '"'^''' ^^liieh represents the oldest elements of
civilization in the Caucasus, is distinguisBed by some excellent
mental qualities, and is especially noted for personal courage and a
passionate love of music. The people, however, are described as
fierce and cruel, and addicted to the vice of intemperance, though
Von Thielmann speaks of them as " rather hard drinkers than
drunkards." Physically they are a fine athletic race of pure Cau-
casian type ; hence during the Moslem ascendency Georgia supplied,
next to Circassia, the largest number of female slaves for the Turkish
harems and ot recruits for the Osmanliaimies, more especially for
the select corps of the famous Mameluks.
The social organization rested on a highly aristocratic basis, and

the lowest classes were .separated by several grades of vassalage from
the highest. But since their incorporation with the Eussian em-
pire, these relations have become greatly modified, and a more
sharply defined middle cla'^ of merchants, traders, and artisans has
been developed. The power of life and death, formerly claimed and
freely exeicised by the nobles over their serfs, has also been expressly
abolished. Theyare altogethcrat present in a fairly well-to-do con-
dition, and It cannot be denied that under the Paissian administra-
tion they have become inchistrious, and have made considerable moral
and material progiess.

Missionaries sent by Constantine the Great introduced Christi-

anity about the beginning of the 4th century. Their efl'orts were
greatly aided by the exemplaiy life of a female slave named Nina,
who-came into Georgia during the reign of King Miriam (265-318),
and who occupies a prominent place in the ecclesiastical records of

the county'. Since that time the people have, under'"severe pressure

from surrounding Mahometan communities, remained faithful to the
principles ot Christianity, and are still amongst the most devoted
adherents of the orthodox Greek Church. Indeed it was their

attachment to the national religion that c.-iused them to call in the
aid of the Christian Muscovites against the proselytizing attempts
of the Shiite Persians—a step which ultimately brought about theii

political extinction.

As already stated, the Karlhli language is not only fundamentallj
distinct from the Ary.an linguistic family, but cannot be shown to

possess any clearly ascertained alKnities with eitherof the two north-

ern Caucasian groups. It resembles them chiefly in its phonetic
.system, so that accoiding to Rosen {Sjirachc ficr Lazcn) all the lan-

guages ofcentral and western Caucasus mi"ht be adequately rendered

by the Georgian alphabet. Though certainly not so harsh as theAvar,
Serghian, and other Daghestan languages, it is very far from being

euphonious, and the frequent recurrence of such sounds as ts, ds, th^,

kh, kkh. gh (Arab, f), g (Arab, jjj), for all of which there are

distinct characters, renders its articulation rather more energetic and
jugged than is agieeable to ears at'iustomed to the softer tones of the

Irenian and western Aryan tongues. It^resents great facilities for

composition, the laws of which arc very regular. Its peculiar mor-

phology, standing midway between agglutination and true intlcxion,

is well illustrated by its simple declension common to noun, adjec-

tive, and pronoun, and its more intricate verbal conjugation, with

its personal endings, seven tenses, and incorjioration of pronominal

subject and object, all showing decided progress towards the inflec'^

ing structure of the Aryan and Semitic tongues.

Georgian is writteil in a native alphabet obviously based on the

Armenian, and like it attributed to St Mesropius (Mesrob), who
flourished in the 6th century. Of thisalphabetthere are two forms,

differing so greatly in outline and even in the number of the letters

that they might almost be regarded as two distinct alphabetic

system.s. The first and oldest, used exclusively in the Bible and

liturgical works, is the square or monumental Klndsiiri, i.e., " sacer-

dotal," consisting of 38 hnters, approaching the Armenian in appear-

ance. The second is the Mkhcdruli k'/ieli, i.e., "soldier's hand,"

used in ordinary writing, and consisting of 40 letters, neatly shaped

and full of curves, hence at first sight not unlike the modern Bur-

mese form of the P.ali. .

Of the Karthli language there are several varieties ; and, besides

tliose comprised in the above table, mention should be made of the

Kakhetian current in the historic province of Kakhetia. A dis-

tinction is sometimes drawTi between the Karthalinians proper and

theKakhctians, but it rests on a purely political basis, having origi-

nated with the partition in 1424 of the ancient Iberian estates

;,.i" rbf thrpe newkingdomsof Karthalini.a, Kakhetia, and Imeritia.

On the other hand, both the Laz of Lazistan and the Swanian pre-
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sent Buoh serious etructural and verbal differences frorj the common
type that they seem to stand rather in the relation of sister tongues

than of dialects to the Georgian proper. All deriro obvionsly from
a common source, but have been developed independently of each
other. The Tush or Mosok appears to be fundamentally a Kistian

or Tchetchenz idiom attected by Georgian influences.

The Bible is said to have been translated into Georgian as early as

the 6th century. The extant version, however, dates only from the

8th century, and is attributed to St Euthymius. But even so, it is

far the most ancient work known to exist in the language. Next
in importance is, perhaps, the curious poem entitled The A mours of
'Turiel and Ncslan Darcjan, or The man clothed in the panther

s

skin, attributed to Rustevel, who lived during the prosperous reign

of Queen Thamar (11th centurj). Prince Leonidze of Akhmeti iu

Kakhetia showed Baron von Thielmann a rare and very old MS. of

this poem, written on fine hemp paper in exquisite Mkhedruli char-

acters, and embellished with arabesques and miniatures evidently
th6 work of an eminent artist. Other noteworthy compositions are

the national epics of the JSaramiani and the Sostomiani, and the
prose romances of Vismmiani &-ai. Darcjaniani, the former by Sarg
of Thmogvi, the latter by Mosi of Ehoni. Apart from these, the
great bulk of Georgian literature consists of ecclesiastical writings,

hymns sacred and profane, national codes, and chronicles.
Seo Baron Max von Thielmann's Journey in the Caucasus, Persia, and Turkey

in jln'a, translated byDr Charles Hcmcage. London 1876; Fr. MUIler's lithno-

praphieand Reise der Oestr. Fregatte Jt'orarra, Vienna, 1868; Anton Schiefcer
and General P. V. Uslar, numerous papers in the Bulletins of the Atod^mie
Imp^iale des Sciences de Saint Petershourg for 1859, Ad. ; M. Zagarelli's Examen
dt la lUUrature relative a la grammaire Georgienne, St Petersbui-g, 1873 ; Michel
SmirnoWs paper In Rctue ttAniltropologie, April 16, 1678. (A. H. K.)

GEORGIA.
GEOEGL.\, a southern Atlantic! State of the American Union,

is one of tlie thirteen original States. It lies between the

parallels 30° 20' .i'J" and 35° north latitude, and between tiie

meridians Sl° and S.5° 53' 38" longitude west from (^ireenwich.

Tennessee and North Carolina bound it on the north, South
Carolina and the Atlantic Ocean on the east, Florida on the

south and Alabama on the west. Georgia extends 320 miles
from north to south, and its greatest breadth from east to

west is 256 miles, embracing an area of 59,475 square
miles or 38,004,000 acres. The Savannah River forms the

boundary line between Georgia and South Carolina. The St.

11317*8 Kiver forms a part of the boundary line between Geor-
gia and Florida, and tlie Cliattahoocliee River nearly the

southern half of the boimdary between Georgia and Alabama
on the we,st.

Topography.—Georgia presents every possible variety of sur-

face, from the low alluvial lands and swamps along the coast,

which finally spread out into the great Okefinokee Swamps,
with a circumference of 180 miles, to the mountains of the

Blue Kidge, in the northwesteni part of the state. This varia-

tion of surface gives Georgia three distinct zones, differing

in soil, productions and climate.

Low islands, separated by narrow necks from the main land,

skirt her sea coast and produce cotton of a superior quality,

known as sea-island cotton. This coast section with the ad-
jacent islands is essentially tropical. About twenty miles from
the shore line the first plateau rises 70 feet above the sea level,

having a breadth of about 20 miles; here a second terrace 70
or 75 feet high rises, with a gradual ascending table land to tlie

center of the state, wliere, in certain sections, the elevation is

575 feet above the level of the sea. Here, about 200 miles from
tlie sea, begin the hills wliich, gratlually increasing, reach a
height of from 2,500 to 4,000 feet. Tliis is tlie most extensive
and fertile region of the state, embracing about 25 counties.

The Blue Kidge Mountains, running tli rough Virginia and
North Carolina, cross the northern |)art of the State of Georgia
and are finally lost in Alabama. This is the most picturesque
district of (Teorgia. TheToccoa FaUs,the cataracts ofTallulah,
Esatoia Falls, lliawa.ssie Falls and the falls of Towalaga add
much to the beauty of the region.

Harbors nwl Streams.—Georgia is well watered by many fine

rivers which furnish avenues for trade and power for turning
'he wheels of industry. They find an outlet for their watei-s

' the .'Atlantic Ocean and the Gulf of Mexico. The Savannah,
. 'tamaha, Ogeechee, Satilla and St. Mary's empty into the
A,.antic, the C^hattahoochee and Flint into the Gulf. The falls

occurring at the second plateau interrupt travel, but up to these

points her larger rivers are navigable. Tlie Savannah is navi-

eable to Augu'-ta, 248 miles ; the Chattahoochee to the falLs of

Columbus, 3(1(1 miles ; and Flint river to jUbany, over 100 mUes

from it« mouth in the Chattahoochee Kiver. The coui-se of the

rivers in the eastern halt of the State is southeast; in the

western half the general direction is south.

The Savannah is the largest river of the State ; its length is

about 450 miles. It is formed by the confluence of two small

streams, the Tugaloo and Kiowee Rivers which rise near the

North Carolina line and meet on the boundary between South

Carolina and Georgia. It has three considerable affluents,

—

the Brier River, Broad River and Beaverdam Creek. The
Savaraiah flows south by southeast for 450 miles, and empties

its waters into the Atlantic near parallel 32° north latitude.

It is navigable for large ships to Savannali, 18 miles, and foi

steamboats to Augusta, 230 miles farther, whence small steam-

boats pass around the falls at that point, through a canal

constructed in 1S45, and ascend 150 miles higher up the river.

The canal, which is nine miles in lengtli, furnishes pdh'er for

the manufactories of Augusta. The valley of the river, from
Augusta down to the sea, is rich in cotton fields, semi-tropical

vegetation and magnificent live-oak forests. Rice plantations

flourish on the low, alluvial soil near the sea-board. The
Ogeechee is about 200 miles in length. It rises in Green
county in the north, and flows nearly parallel >vith the

Savannah, discharging its watere into Ossabaw Sound a few
miles south of the Savannah. It drains the region between the

Savannah and Altamaha rivers. It is navigable for large

vessels to Louisville and for small ones 30 or 40 miles further;

the Cannouchee is its principal affluent. The Altamaha is

formed by the union of the Oconnee, whicli rises in Hall
county, and the Ocmnlgee, which rises in Ciwiunett county.

The two riveiTS flow about 250 miles in parallel coui'ses, when
the Ccmulgee turns to the east and joins tlie Oconnee to form
the Altamaha. Their principal affluents are the Little

Ocmnlgee and the Appalachee. The Ocmulgee is navigable to

Macon for steamei-s, and the Oconnee to Milledgeville, the
former capital of the State. St. Mary's and the Satilla drain
the southeastern corner of the State. Between them lies the
great Okefinokee Swamp. They are both navigable for 30 or
40 miles. The Chattahoochee has a length of 650 miles from
the Gulf, of which the first 350 are navigable. It rises in the
Blue Ridge mountains, flows southwest Uirough tlie gold min-
ing region of C4eorgia, tlien nearly south until it nears the
Florida luie, where it joins the Flint River, which rises in

Campbell county, and under the name of the Appalachicola
the two flow south through Florida to the Gulf.

The falls of the Chattahoochee at Columbus are utilized for

water power and make that city one of the first three of manu-
facturing imj^ortance in the State. The rapids and blufls over-
looking them called " Lovers' Leap " are of interest on account
of their picturesque scenery as well as of the legend comiected
with them. Fort Gaines and West Point are two other im-
portant towns on the river. The Withlacoochee and the
AUapaha, which imite in Florida to form theSuwanee, and the
Ockloconee, which empties into the gulf in Florida, drain
Georgia's soutliern counties. In the northwest, to the north of
the Chattahoochee, which turns eastward on the 33° parallel

of latitude, is the TaUapoosa, one of the rivei-s which unite to

form the Alabama. The Coosa is another tributary of the
Alabama, while the Hiawassee and the Chattanooga hnd their
way into the Tennessee, thence through the Ohio and
Mississippi into the Gulf of Mexico.
Georgia has about 128 miles of sea coast, extending from the

mouth of St. Mary's river to the Savannah ; but except where
the rivers find their outlet, there are no good harboi-s. This
sea line is faced mth islands, producing the famous sea-island

cotton. Between these islands and the main land are seven
sounds. They are St. Andre\v's, St. Simon's, Altamaha, Doboy,
Sapelo, St. Catharine's and Ossabaw. Cumberland is one of
the largest and most attractive islands. It is 30 miles long and
covered with live-oaks, palmettos and pines. Jekyl, St. Simon's,
Sapelo, St. Catharine's, Os.sabaw and Cabbage are otlier of the
more important islands. "With these islands, Georgia has about
480 miles of coast line. Her principal seaport towns are Sa-
vannah, Darien, Brunswick and St. Mary's.

Geology ami Mineral Produets.—Georgia's varied surface fur-

nishes examples of almost every known formation, A strip
twenty miles broad along the coa.st is low, level, except for
occasional sand-dunes, and rich in alluvial soil. Beginning
liere with the first terrace, and extending to a line drawn from
Augusta to ( ;eorgeto^vn, the eocene overlies the metamorphio
slates and gneiss. Along the Ogeechee River, in Jefferson
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conntv, the surface is broken by the cretaceous formation, which
appears again in Crawford county, and extends to the west as

far as the ( 'hattahoochee River. In the northern part of the
State, covering about half its entire territorj-, are the Meta-
morphic, Paheozoic and Eozoic formations of the Appalachian
range.

The Silurian strata ajipcar above Augusta on the Savannah
river for a short distance, also along the west line of the State

from the Nattev river to Dugdowu Mountain. Here appear
occasional outcrops of Devonian rock ; while the northwestern
comer of the State is covered with bituminous coal deposits,

which extend in rich beds to Northeastern and Northern Ala-
bama. On the western range of the C'ohutta mountains are

found iron ore deposits. I^imestone and coal are found in close

proximity to the iron ore deposits, furnishing every facility for

the cheap and abimdant production of iron. Liunpkin, Hall,

Habersham and Forsvth counties produce gold, and until lSo2
these mines and " placers" were profitably worked. Gold was
first discovered there in October, 1828, by a negro slave. The
largest deposits are along the eastern slope of the Alleghanies

in a belt about twenty miles wide. A branch mint was estab-

lished by the Government at an expense of $80,000, in Dah-
lonega, Lumpkin county, which in 1853 coined gold to the

value of nearly *oOO,OOU ; but, as in California, the surface

deposits became exhausted, and after the war for the Union,
the mint was given to the State for an agricultural college and
the expensive machinery sold for old iron. South of the Blue
Ridge, lying between the Coputta mountains and next to the

gold bearing schists, is a vein of marble. In another place cop-

per is found, also sUver and lead, manganese, slate, baryta, and
brown hrematite, limestone, gvpsum, granite, soapstone, sienite,

marl, burrstone, asbestos, shales, kaolin, fluor-spar, tripoU, por-

celain clay, arragonite, tourmaline, carnelian, emerald, ruby,

opal, chalcedony, amethyst, agate, ja-sper, garnet, zircon, schorl,

beryl, rose-quartz, and occasionally diamonds, are among the

other minerals of the State. There are sulphur springs in the

center of the State, and chalybeate springs of high reputation in

the north of Forsyth county. There are also fossil remains of

the mastodon, megatherium, mylodon, elephant, ox, moUusks and
turtles.

Climate.—Along the sea coast the svimmers are intensely hot
and malaria] diseases are prevalent. Savannah and the coast

region south are sometimes visited by the dreaded scourge of

cholera and yellow fever. The mean temperature for July has
been known to be as high as 99° Fahr. The northern, hilly

and mountainous part of the State has a cool and salubricus

climate for the same season of the year, and invalids are taking
advantage of this healthful climate, coming to the movmtain
resorts from all parts of the Union. Lung and throat troubles

are almost imknown among the inhabitants of northern anc
central Georgia. The belt of country nmning across the State,

taking in Augusta, Atlanta and C'olumbiLs, is pronounced a
very lie-ilthful region. The southern and central districts are
sickly, particularly in the river valleys, and the climate is

perilous in the summer to those unacclimated, though the na-
tives enjoy fair health. The mean summer temperature at

Augusta is about 79° Fahr., mnter, 47°
; at Atlanta, 75° ; win-

ter, 45°. At Berne the mean temperature is about tiO° for the
year.

Soil.—As in its climate, Georgia has a variety of soil. In
the northern portion it is thin, but well fitted for grazing pur-
poses. This comitry, knoivn as the " Cherokee Country," has
been under cultivation for imknown years by the Indians, but
still produces in its valleys wheat, com, Irish potatoes, and
northern fruits. By fertilizing, cotton may be successfully

cultivated, but this product is grown to better advantage on the
river lands.

The red soil of the middle section of Georgia is " poor," but
may be made productive of tobacco, cotton and cereals.

Peaches, apples, grapes and melons are plentiful. The cot-

ton "belt" is in the southeast section of the State, and rice,

sugar-cane and sweet potatoes grow abundantly.

In the southwest the soil is light and sandy. ^lillions of feet

of yellow pine, of great value in ship and house building, are
ready to be used. In the southern part of the State turpentine
manufactories have been opened up in the forests. In the
southeast is the live oak, much valued in ship-building, while
the many swamps aflford Cyprus, cedar and palmetto. The
coast and adjacent sea islands are composed of a sandy alluvial

eoU, in which is mixed decomposed coral. This soil is well

fitted for the production of rice. Further inland are the Pine
Barrens, capable of being cleared and cultivated, but chiefly of
value for tlieir timber, used in ship-building, and for their by-
products. About one-half of the land surface of the State is

still timbered, though the original forests of oak, elm, chestnut,
maple, fir, beech, poplar and ash have disappeared from the
older settled parts.

Produd.f.—The staple agricultural products of Georgia are
com and cotton, though her varied climate and soil make it

possible to grow almost anything that is raised in any of the other
states, with the exception of a few tropical fiiiits raised in
Florida. Since the war and the loss of slave labor, the cotton
product ha-s fallen ofl' until in 1888 there were nearly 200,000
acres more in com than in cotton. Georgia ranks third in the
list of cotton producing States. In 1880 she exported or con-
sumed 814,771 bales valued at more than $40,000,000. One-
fourth of the product of the whole State is raised in the counties
of \Va.shington, Stewart, Sumter, Burke, Lee, Dougherty and
Monroe.

In the southwestern part of the State a fine quality of wheat
is raised, averaging 64 pounds to the bushel. Oats are raised
to good advantage, but barley is little cultivated. Sweet pota-
toes grow readily in the sandy soil, and Irish potatoes are
raised largely for the early northern market. Orchard and
fruit crops are becoming more valuable, and peanuts or ground-
nuts form no small portion of the export products, while the
rice plantations form the main feature of agricultural interest
on the coast and islands.

In addition to her cotton production, Georgia produced in
1880 23,202,018 bushels of corn, estimated at $14,000,000;
5,548,745 bushels of oats, valued at more than $3,000,000

;

3,159,771 bushels of wheat. Besides these cereals there were
the timber products and 14,409 tons of hay.
The rice crop of 1880 was 25,368,687 pounds ; mola-sses, more

than 500,000 gallons ; tobacco, 228,590 pounds ; sweet potatoes,
4,397,778 bushels; Irish potatoes, 249,590 bushels; butter,

7,424,485 pounds; wool, 1,289,560 poimds.
In 1880 there were 17,838,562 acres in unimproved farms, an

increase of about 1,000,000 acres since 1870; 8,204,720 acres
were in improved farms, valued at $111,910,540. The value
of farming implements and machinery was $5,317,416 ; value
of live stock, $25,930,352; estimated value of all farm products
for 1879, $67,028,929, which gives Georgia the tenth place in
agriculture in the rank ot Mates. The value of mechanical
products was $36,447,448. The number of horses in the State
in 1880 was 98,520; mules, 132,078; sheep, 527,589 ; swine
1,471,003; milch cows, 315,073 ; working oxen, 50,026 ; other
cattle, 544,812. The State valuation for 1 880 was $554,000,000,
a decrease of $91,895,237 since 1860. The decrease is owing
to the loss of slave labor, in a large measure, but the State l«

steadily growing in the number of acres under cultivation, in
the niunber of manufactories, and the productive capacity of
both is increasing, while everywhere indications point to a

normal and steady growth.
Trade and Commerce.—The principal exports are cotton and

lumber. In 1878 the export of cotton amounted to 610,419 bales,

of which 11,309 were of the famous sea-island variety ; 988,339
pounds of wool were exported the same year. Her"coast-wise
and foreign trade employs some hundred vessels of about 20,-

000 tons' burden. For the year 1878, the total tonnage of the
ve-ssels cleared at the Port of Savannah was 642,843 tons;
entered, 609,427 ; while the respective value of each was $24,-

014,535, and $505,596. At the port of St. Mary's, for the same
year, the entries were 36,217 tons, valued at $1,421, and her
exports were valued at $120,186. In the ports of Brunswick
and Darien the exports were 32,579 tons, the entries 124,711
tons. These statistics do not dojustice to the trade of theState,
because the three ports ofSavannah, Bruns\rick and Darien only
share the commerce of Georgia with Charlestown, which re-

ceives a considerable portion of the exports from the north-
eastern portion of the State, while Femandina ,Appalachicola
and Pensacola receive those from the southern counties and
the western and southwestern disti-icts go to Mobile. Large
vessels have but four accessible harbors : Savannah, Bruns-
wick, St. Mary's and Darien, but the sounds formed by the
outlying islands are navigable to small craft. The four princi-

pal harbors have from fourteen to nineteen feet of water at

mean low tide. The ports of entry for the state are Savannah,
Bnmswick, and St. Mary's.

Countic.<>.—Georgia is divided into 137 counties, which had
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the following population in ISSO : Appling, 5,258 ; Baker, 7,304

;

Baldwin, 13,721 ; Banks, 7,332 ; Bartow, 18,628 ; Berrien, 6,612
;

Bibb, 26,536 ; Brooks, 11,712; Brvan, 4,921; Bulloch, 8,034;

Burke, 2,076; Butts, 8,307; lalhoun, 7,020; Camden, 6,126;

Campboll, 9,923; Carroll, 16,881; Catoosa, 4,716 ; Charlton, 2,-

151; Chatham, 41,718; Chattahoochee, 5,664 ; Chattooga, 10,015

;

Cherokee, 14,300; Clarke, 11,549; Clav, 6,638 ; Clarton, 8,004;

Clinch, 4,135; Cobb, 20,684; Coflee, '5,057 ; Colquitt, 2,524;

Columbia, 10,452 ; Coweta, 21,072 ; Crawford, 8,648 ; Dade, 4,-

667 ; Dawson, 5,832 ; Decatur, 19,017 ; De Kalb, 14,452; Dodge,

6,347; Doolv, 12,41'2; Doughertv, 12,508; Douglas, 6,922;

Earlv, 7,604,' Echols, 2,552; Effingham, 5,957 ; Elbert, 12,929

;

Emanuel, 9,727 ; Fannin, 7,236 ; Favette, 8,599 ; Fiord, 24,274
;

Forsyth, 10,552; Franklin, 11,444; Fulton, 47,588 ; Gilmer, S,-

3S3
;"
Glascock, 3,575; Glvnn, 6,318; Gordon, 11,147; Greene,

li,513; Gwinnett, 19,5l'6; Habersham, 8,668; Hall, 15,239;

Hancock, 16,946; Haralson, 5,973; Harris, 15,732; Hart, 9,-

088; Heard, 8,762 ; Henrj, 14,179; Houston, 22,350; twin,
2,696; Jackson, 16,285

;

'Jasper, 11,841; Jefierson, 15,639;

Johnston, 4,797; Jones, 11,600; Laiu-ens, 10,040; Lee, 10,566;

Liberty, 10,616 ; Lincoln, 6,405 ; Lowndes, 11,027 ; Lumpkin,
6,520;' Macon, 11,663; Madison, 7,971; Marion, 8,595; Mc-
Duffie, 9,427: Mcintosh, 6,110; Meriwether, 17,630; Miller,

3,717; >mton, 6,258; ^Htchell, 9,384; Monroe, 18,787 ; Mont-
gomery, 5,371 : Morgan, 14,001 ; Miuray, 8,257 ; Muscogee, 18,-

995; 'Newton, 13,()09; Oconee, 6,346; Oglethorpe, 15,369;

Paulding, 10,882; Pickens, 6,781 ; Pierce, 4,522; Pike, 15,825;

Polk, 11,916; Pula'iki, 14,022; Putnam, 14,512; Quitman, 4,-

386; Kabun, 4,629; Randolph, 13,306; Kichmond, 33,191;

Rockdale, 6,828; Schley, 5,301; Scriyen, 12,745; Spalding,

12,54.5; Stewart, 13,981; Sumter, 18,192; Talbot, 14,102;

TaUaferro, 7,004 ; Tattnall, 6,972 ; Taylor, 8,589 ; Telfair, 4,-

816; Terrell, 10,435; Thomas, 20,496"; To-ivns, 3,260; Troup,

20,579 ; Twiggs, 8,910; Union, 6,429 ; L^on, 12,396; Walker,
11,012 ; Walton, 15,617 ; Ware, 4,135 ; Warren, 10,872 ; Wash-
ington, 21,928; Wayne, 5,954; Webster, 5,235; White, 5,335;

^^^littield, 11,797 ; Wilcox, 3,106 ; Wilkes, 15,930; Wilkinson,

12,045 ; Worth, 5,888. Besides these there were in all the

counties of the State 10,564 foreigners.

Principal Cities and Toums.—Georgia has six cities, but none

of them are large. Atlanta, the capital, had in 1888, 37,409

persons; Savannah, the chief seaport city, had 30,709 ; Augusta,

the county seat of Kichmond county, on the Savannah, 21,891

;

Macon, county seat of Bibb county, 12,749 ; Columbus, coimty

seat of Muscogee county, 10,123 ; Athens, 6,099 ; Milledgeville

and Rome have between two and three thousand. The larger

and more important towns are : Albany, Americas, Bainbridge,

Brunswick, Cartersville, Covington, Cuthbert, Dalton, Dawson,
Eatonton, Fort \'alley, (iriffin. La Grange, Marietta, Xewnan,
Thomasville, Valdosta, Washington and West Point.

Andersonville, the site of the chief prison of the Confederacy

during the civil war, has acquired considerable notoriety. The
University of Georgia is located at Athens, while three denomi-
national colleges are situated at Macon. Savannah, Colmnbus,
Americus, Atlanta and Rome are lai^e shipping points for

cotton, while St. Mart-'s, Darien and Brunswick saw and ex-

port large amounts of lumber.
Atlanta is in many ways the most progressive of the cities of

the State. Its po])ulation increased from a little over 21,000 in

1870, to about 37,.")00 in 1888. It is one of the railway centers

of the South, and its manufacturing interests are of large and
growing importance.

It is one of tlie best examples of recuperation among the

cities devastated by the civil war. Atlanta is an historic place,

as some of the most important maneuvers of the war were con-

ducted about it.

liailicays and Canals.—In 1888 Georgia had 3,328 miles of

railway, with 2,617 miles in operation, divided between 28
ditiere'ut lines, and valued at about ^82,000,000. Twenty-six
miles of the Alabama Great Southtni, from Wauliatchie, Tenn.,

to Meridian, Miss., are in Georgia. West Point and East Point

are connected by the .\tlanta and West Point line, 81 miles in

iength. The .Vtlanta and Charlotte .\ir Line has 109 miles in

Georgia, From Savannah to Bainbridge the Atlantic and
Gulf Railway crosses the State, 237 miles in length. The
Augusta and Savannah, from Miller to Augusta, has a
length of 53 miles ; the Bnmswick and Albany, from Bruus-

wick to Albany, is 172 miles long. Another line connects

i'l'runswick witli Macon, 187 miles; and the Georgia Cen-
: jl 'oins Savannah, Macon and Atlanta, 294 miles, with a

branch, 17 miles, connecting MilledgeviUe and Gordoii. Tht

Eastern Tennessee, Virginia and Georgia, from Bristol tt

Chattanooga, Tenn., has a branch to Dalton, 30 miles. Thf

Southwestern, 144 miles, runs from Macon to Eufaula, Ala,

with one branch 72 miles long, from Fort \'alley to Columbus,

another, 23J miles long, from Smithville to Albany ; a thiro

from Cuthbert to Fort Gaines, twenty miles; a fourth from

Fort Valley to Perry, 13 miles ; and a fifth from Albany to

Arlington, 36 miles. ' The Upson Co. road runs from Barnes-

ville to Thomaston ; the Western and Atlantic has 121 milee

in Georgia; the Elberton Air Line, from Toccoa City to

Elberton, has 50 miles of road ; the Georgia, from Augusta to

Atlanta, with branches from Union Point to Athens, and from

Bamet to Washington, has in all 231 miles ; the Rome, from

Rome to Kingston, 20 miles ; the Savannah, Griffin and North

Alabama, from GriiBn to Carrolton, 63 miles.

The Western and Atlantic, for whose possession several great

battles were fought during the civil war, connects Atlanta and

the Georgia system with the Louisville and Nashville, Crescent

and Tennessee lines at Chattanooga. This places Atlanta on

the great highway from the north to New Orleans, Mobile and
Florida. The Alabama and Chattanooga runs across the north-

west comer of the State. The Cherokee connects Rockmart
with Cartersville on the Western and Atlantic. The Columbus
and Atlanta, projected between Columbus and Rome, is open
to Hamilton, a distance of 23 miles ; the North Eastern, from
Athens to Lula, 39 miles; the Ocmulgee and Horse Creek,

seven miles. Besides these there are several other roads less

than ten miles in length. The cost of the railroads now in

operation in the State exceeds $43,000,000, •r one-sixth of the

entire valuation of the State. There are but few canals in the

State.

Manufacturing Interests.—Georgia is now among the very
foremost of the Southern States of the Union in her manu-
facturing and railway interests, and both are increasing in

number and extent. During the decade ending in 1870,

Georgia had doubled the niunber as well as the products of her
manufactories. Her navigable rivers and abundant raifroads

aflbrd every facility for transportation of products, while her
streams are turning water-wheels and her cotton manufactories
bid fair to rival those of New England. In die development
of her resources and industries a great future is in store for

Georgia.

Since 1870 all the industries have received new impulses.

In 1880 there were 3,593 manufactories, of which 38 were cot-

ton factories, with 123,233 spindles and 135 looms; 14 woolen
factories with 4,200 spindles and 135 looms. The number of

persons employed in all her manufactories was 24,875, of whom
18,937 were males over 16 years of age; 3,619 females over 16,

and 2,319 were children. The estimated capital invested in

these establishments was $20,672,410 ; the wages paid were $5,-

266,152 ; value of material used, $24,143,939 ; value of products,

$36,440,948. There are 1,332 grain mills.
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eotton and woolen goods. Athens, Macon, West Point,

Decatur and Atlanta are also important centers for the pro-

duction of these goods. Thomasville, Dalton, Albany, Marietta
»nd Rome are also manufacturing points of considerable impor-
tance.

Augusta and Columbus hare important advantages over any
of the rest, and during the tinancial depression of 1S77 their

mills were kept constantly going, and paid profitable dividends.

Nor was the same less true of many other plants in the State.

The fact that in three years, from 1870 to 1873, the con-

sumption of cotton in her cotton mills increased from 24,820
hales, to 39,122 bales, shows to some degree the growth of her
manufactories.

Populnllon.—The census of 1880, gives the population of
' Jeorgia as 1,542,180; 817,047 being whites, 72.5,133, or nearly
one-half, blacks. The following shows the increase since 1790:

Census.
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the fouuders of Methodism and the eloquent preachers and
hymnists of the period. The tribe of the Cherokees possessed the
Qortberu part of the Stale, together with the whole of the mag-
Qtiicent valley of the Teiiuessee : the Creeks lived in the southern
portion of the' State. In 172'J all the country of the Cherokees was
ceded by treaty to the English. The object of the colonization of
this territory was to found a refuge for debtors, destitutes.orphans
and homeless youtli,and to form a barrier against the aggressions
of the Spanish and Indians In the Caroliuas. ^Vhen war was
declared between England and Spain, Gen. Oglethorpe was put
In command of the troops of Georgia and South Carolina, and led
« futile expedition against St. Augustine.

The military service was at first giveu as pay fortheland.whlch
was divided out, but this proved so irksome that many deserted
the colony, going to South Carolina, and the policy of the colony
was altered by the offering of fifty acres to each settler. As a re-
sult of this, many Scotch and Germans settled in the colony.
Ten thousand pounds was given by the English government to aid
In the establishment of the colony and twenty-six thousand
pounds more was given by private subscription.

In 1742 the Spanish retaliated upon the English for their ex
pedltlon against St. Augustine and sent a fieet up the Altaniaha
river, making some captures, but were repulsed by Gen. Ogle-
thorpe, and the fleet of 36 ships and 3,000 men sailed for Florida,
after which peace was again restored. The colony grew slowly.
Negro slavery which was tolerated in other sections, was pro-
hibited here, and the people became so much discontented that in
1762 complaints were made of the restrictions and the trustees
aurrendered the charter.
A governor was then appointed and the colony came under the

royal government, having the same privileges as to trade, land
and negro slavery that were enjoyed by the other colonies. In
1755 a local legislature was appointed aud the progress of the
colony was rapid. The Cherokees had ravaged the remote settle-
ments during the French and Indian wars. At this time the
boundaries were the Atlantic Ocean on the east, the Pacific on the
west, Altaraaha river on the south and the Savannah on the
north. In 1763 the south boundary was exteiided to the St.Mary's
river, so as to take in the rich cotton aud rice lands between the
St. Mary's aud Altamaha. Immigration increased, agriculture
flourished, and In ten years from 1753 the exports had increased
over £12,0((0.

At the time of the breaking out of the war of Independence,
the population of Georgia was 70,000. Georgia was not hesitant
about ratifying the movement that was being made by the other
colonies to break away from the rule of the Mother Country.
Georgia was more remote from the Influences of the royal govern-
ment, and had less cause of grievance; the colony was more pros-
perous and so had less to gain by a change, but feeling that the
cause of all the colonists was one, she prepared at once to take an
active part in the coming struggle. A delegate represented
Geoiigia in the famous Continental Cougress of 1775 and a con-
vention of the peo^>lc held in July of the same year gave full sanc-
tion to the revolutionary measures. The same vear the governor.
Sir James Wright, left the colony. Georgia "suffered severely
during the war. In 1778 a British force landed in Savannah mid
Augusta. The Americans, aided by the French, retook Augusta
In the following year, but failed to recapture Savannah. After
the capture of Charleston by the British, Georgia was not able to
participate very actively in the war till Gen. Green repulsed the
royal forces from the southern provinces. Georgia formed three
constitutions, the first in 1777. the second in 1778, the third in 1779,
which last remained in force till Georgia joined the Southern
Confederacy in l.^il. January 2, 1788, Georgia ratified the Consti-
tution of the United States. 'The Creeks and Cherokees made re-
peated assaults upon the more remote colonists till 1790 and 1791,
when treaties of peace were established and the western boundary
3f the State was fixed. In 1802 the large tract of land in South-
west Georgia was c-efk-d by the treaty of Fort Wilkinson to the
United States government by the Creeks. In 1803 the land west
3f the Chattahoochee Kiver was ceded to the United States govern-
ment by the State. This territory amounted to about 100.000 square
miles.
The purchase of Louisiana in 1815. and the cession of Florida

(n 1821. was a great relief to Georgia in putting an end to the wars
with the Indians, which were brought about largely by the incita-
tions of the Spanish.

In 18.SS the Indians were removed to the Indian Territory, and
an end was made of the Indian troubles. It is interesting to note
that among these Indians was the first red man who invented an
Indian alphabet and a system of figures. Georgia grew in pros-
perity till at the breaking out of the civil wor she was the leading
State of the South.

Georgia was amorg the foremost States to secede. The formal
jrdlnance was rendered January 19, isiil. Her favor was natu-
rally thrown on the side of slavery, though there was a very de-
termined minority against secession. The vote stood 208 t'o 89.
The State was represented by ten members at the Confederate
Congress, and the State adopted the Confederate Constitution in
March of the year I81.1.

Forts, arsenals and war supplies were captured, and laws were
enacted to resume control of those lands which had been ceded to
the United .States Government. The State was active in furnish-
ing aid to the cause, and felt the devastating result of the
Dresenceof Northern armies, though during the first part of the
war the suffering was confined to those who wore enduring the
»clual hardships of the field nid camp. In 1803 the war was car-
ried into her own borders by javalrv raids, and in 1864 Sherman
devastated the fairest portion of hor land in his '• March to the
Sea." A strip fifty miles in width was laid waste, followed by
great loss of life, Irom Atlanta to Savannah. In April, 1865, a
cavalry force under Gen. Wilson entered Georgia from Alabama,
fapturing West I'oint, Macon and Columbus, capturing Jefferson
Davis, the President of the Southern Confederacy, near Irwin-
vUle.

.Audersonvllle, Georgia, became a centre of interest

by being the seat of the chief Confederate prison. In 1865, hum
bled in the hands of conquerors. Georgia accepted the terms of
Gen. Johnston, and on October25, 1865, a convention elected by
the people assembled, which repudiated the war debt, prohibited
slavery and formed a new constitution. A provisional governor
was appointed by the United States president, and a new legisla-
ture ratified the Thirteenth Amendment of the United States.
The Reconstruction Act of Congress, February, 1867, set aside this
new constitution and State government, and made a registration
of voters, enrolling in all 96,262 white and 95,973 colored citizens.
An election was heldforanewconstitutional convention.whlch

consisted of 166 delegates. In March, 1868, a constitution was
made, aud ratified by the people In April, and on the 30th of that
month an end was madeof military government. Reconstruction
was delayed on account of trouble that arose in regard to the test
oath, and not till July 15th, 1870, was the act signed for the re-
admission of Georgia into the Union, and her senators and repre-,
sentatives given a seat in the Federal Congress. Georgia lur^
nished about 80,000 troops to the Confederate armies. Her largestf
cities were in ruins, the State bankrupt, industries prostrate, the
governmeut revolutionized, at the close of the war; but the State
has recovered from its prostration, aud under a free people is ad-
ministering the affairs and developing the resources with a firmer
hand and with greater rapidity than almost any State that felt
the shock of the war.

Naliirnl Smiertj.—The most picturesque scenery in the State is

to be found, no doubt, in the mountains of the north. Toccoa
falls, near the town by that name, on the Air Line Railway, have
a descent of 185 feet, and in the same neighborhood are the rapids
of Tallulah, where the water flows between perpendicular walls
of rock 800 feet high.

Stone Mountain, not far from Decatur, is much visited, and the
Chattahoochee, in its course through the neighborhood of Colum-,
bus is very interesting. The mineral springs scattered through
the north and central part of the state are becoming favorite re-
sorts for Invalids and pleasure seekers. Savannah is one of the
most Interesting cities in all the South. It has preserved Its
uniqueness and distinctively southern aspect, notwithstanding
the devastation of war. It is much visited by southern tourists,
as well as the famous battle ground all the way from Atlanta to
Chattanooga. The country, which for months "was the tramping
ground for opposing armies and the scene of bloody encounters,
Kenesaw Mountain now looks down upon in a slate' of peace and
prosperity. The state is also interesting as having been the home
and hunting ground, in part, of the most extensive, powerful and
intelligent tribes cl Indians.

GEORGSWALDE, a town of Northern Bohemia, on the

borders of Saxony, in the circle of Leltmeritz, about 35 miles

E. of Dresden, with a station on the North Bohemian railway.

Besides Old and New Georgswalde, it comprises Wiesenau and

Phillippsdorf, the latter a place which since 1868 has attained

celebrity through the miracles attributed to its image of the

Virgin. Georgswalde was founded in the beginning of the 17th

Centurj', and ranks as one of the oldest industrial centres 0/

Bohemia, sharing with the nmghbouring town of Kimiburg,

»

reputation for excellent linen. The parish church is a tine

building. In 1869 the total population was 8220, of whooi

5671 were in Old Georgswalde.

GERA, the chief town of the principality of Reuss-Schleia,

stand.s in a valley on the banks of the ^Vh;te Elster, 35 miles

S.S.W. of Leipsic It has been all rebuilt since a great fire in

1780, and the streets are in general wide and straight, and coD'

tain many handsome houses. The principal buildings are the

churches of St Salvator's and St Trinity, the town-hall, the
buildings of the imperial bank and of the Gera bank, the music
hall, and the central hall. Its educational establishment*
include a gymna-sium, a general town school (which contains a
real school of the lirst order, a higher femal hool, and thret

citizen schools), a commercial school, a jorm:.. school, and t

weaving school. The ca.stle of Osterstein, ihe residence of the
prince of Reus.s, dates from the 9ta century, but has been
nearly all rebuilt within the last thirty years. Gera has long
been noted for its industrial activity Its manufactiu-es com-
prise woollen, cotton, and silk "oods, tapestry, artificial flowers,

oil-cloth, leather, hats, tobacco, soap beer, vinegar, chocolate^
glue, ^lorcelain and otlier earthenware, bricks, musical instru-

ments, and carriages.

Gera was raised to the rank of a town in the 11th century,
at which time it belonged to the coimts of Groitch. In the
12th century it came into the possession of the 'ords of Reusa.
It wa.s storiiK'd and sacked by the Bohemians m 1450, was two-
thirds burned down by the Swedes in 1639 during the Thirty
Years' \Var, and suflered afterwards from great confiagrations
in 168G and 1780, being in the latter year almost completel/
destroyed. The population in 1876 was 20,810, nearly all »
Thorn are Protestants.



G E li — G E R 439

GERACE or Gieraci; a town of Italy in the provincy nf

Eeggio di Calabria, about 59 miles from Rcggio ou the

railway between that eity and Monasterace, is situated on

a limestone hill not far from the coast, 30 miles N.N.E. of

Cape Spartivento, between the rivers Merico and Novito.

It is the seat of a bishop and of a subprefect, and has a civil

and criminal court dependent on that of Catanzaro. The

citadel, formerly of great strength, was reduced to ruins by

the earthquake of 1793 ; and the cathedral was at the same

time so severely injured that only a portion of the crypt

remained available for public worship. There is a good

trade in a white wine known as Vino Greco ; silk is manu-

factured; and the warm sulphur springs of the neigbour-

hood attract patients to the town. About 5 miles off, at

Torre di Geracs, are the ruins of the Greek city of Locri

Epizephyrii, from which Gerace derived materials for its

buildings, and more especially fine marble columns for the

cathedral. The population in 1871 was 7257. This

Gerace is not to be confounded with Gerace Siculo, a town

of between 3000 and 4000 inhabitants, 4 miles from Cefalu,

which was the first place in Sicily erected into a marquisate.

GERANIUM is the name of a genus of polypetalous

exogenous plants, which is taken by botanists as the type

of the natural order Geraniacex. The name, as a scientific

(ppellation, has a much more restricted application thau

'vhen taken in its popular sense. Formerly the genus

Geranium was almost conterminous with the order Ger-

aniacece, which latter had then a more limited meaning

than is given to it by those of our leading botanists of the

present day who include in it the Tropxolacece, the OjcoH-

dacece, and the Bahaminacece. Then as now the geranium

was'very popular as a garden plant, and the species included

in the original genus became widely known under that

name, which has more or less clung to them ever since, in

spite of scientific changes which have removed the larger

numbe. of them to the genns Felarr/oyiijim. This result has

been probably brought about in some degree by an error of

ihe nurserymen, who seem in many cases to have acted on
Ihe conclusion that the group commonly known as .Scarlet

i^eraniums were really geraniums and not pelargoniums,

n ad have in consequence inserted them under the former
11 ame in their trade catalogues. In fact it may be said that,

Irom a popular point of view, the pelargoniums of the

botanist are better known as geraniums than are the

i'eraniums themselves.

The species of Geranium bear the English name of

('ranesbill, and consist mostly of herbs, of annual or

I'erennial duration, dispersed throughout the temperate
legions of the world. They number nearly a hundred, and
iioar a considerable family resemblance. The leaves are for

the most part palmatoly-lobed, and the flowei's are regular,

consisting of five sepals, five imbricating petals, alternating'

with five glandules at their base, ten stamens, and a beaked
ovary. Some dozen or more species are natives of the

British Isles ; and many of those of exotic origin form hand-
some border plants in our gardens of hardy -i?rennials.

Amongst these G. ihericxim, G. platypetahim, G. san(/uiiieum,

G. Backhousiamim, and the double-flowered varieties of G.
pratense are conspicuous. The genus is not without its

virtues, G. maculatuni being the alum-root of North
Americpi, used there as an astringent in diarrhcea, dysentery,
and such like complaints, while the native Herb Robert of
English hedgesides, G. Rohertianum, which is both astringent
and aromatic, is used as a remedy in nephritic disorders.

From these regular-flowered herbs, with which they had
been mLxed up by the earlier botanists, L'Heritier in 1787
separated those plants which have since borne the name of

Pelargonium, and which, though agreeing with them in

certain points of structure, differ in others which are ad-

Jnitfed to be of sea;ric value. One obvious distinction of

Pelargonium is that the flowers are irregular, the two petals

which stand uppermost being different—larger, smaller, or

differently marked—from the other three, which latter are

occasionally wanting. This difference of irregularity the

modern florist has done very much to annul, for the increased

size given to the flowers by high breeding has usually been
accompanied by the enlargement of the smaller petals, so

that a very near approach to regularity has been in some
cases attained. Another well-marked difference however
remains in Pelargonium: the back or dorsal sepal is fur-

nished with a hollow spur, which spur is adnate, i.e., joined

for its whole length with the flower-stalk; while in

Geranium there is no spur. This peculiarity is best seen

by cutting clean through the flower-stalk just behind the

flower, when in Pelargonium there will be seen the hollow

tube of the spur, which in the case of Geranium will

not be found as it does not exist, but the stalk will appear

as a solid mass. There dre other characters which support

those already pointed out, such as the absence of the

glandules, and the declination of the stamens; but the

features already described offer the most ready and obvious

distinctions.

To recapitulate, the geraniums properly so-called are

regular flowered herbs with the flower stalks solid, while

many geraniums falsely so-called in popular language are

really pelargoniums, and may be distinguished by their

irregular flowers and hollow flower stalks. In a great

majority of cases too, the pelargoniums so commonly met

with in greenhouses and summer parterres are of shrubby

or sub-shrubby habit.

GERARD OP Cremona (1114-1187), the mediaeval

translator of Ptolemy and Avicenna, was born at Cremona,

Lombardy, in 1114. Dissatisfied with the meagre philo-

sophies of his Italian teachers, he went to Toledo to study

among the Jloors, who were at that time the chief deposi-

taries and interpreters of the wisdom of the ancients ; and,

having thus acquired a knowledge of the Arabic language,

he appears to have devoted the remainder of his life to the

business of making Latin translations from its literature.

The date of his return to his native town is uncertain, but

he IS known to have died there in 1187. His original

version of Avicenna's Canon of Medicine was the basis of

all the very nuniereu^ subsequent Latin editions of that

well-known work; and the Latin translation by which

alone Ptolemy's Almagest until the discovery of the

original /jieyaXj; criWafts w'as known to Europe is also as-

cribed to him. In addition to these, he translated various

other treatises in medicine, mathematics, and astronomy, to

the number, it is said, of sixty-six ; but some of the works

with which he lias been credited (including the translation

of the Almansorius of Er-Razi or Rhazes) are more pro

bably due to a later Gerard also called " Cremonensis," but

more precisely " de Sabloneta." See Boncompagni, Delia

Vita e delle Opere di Gherardo Cremonense. e di Glurardo

da. Sahhionelta.

GERARD, variously sumamed Tcir, Tuxc, Tenque, or

Thom (c. 1040-1120), founder of the order of the knights

hospitallers of St John or of Malta, was born at Amalfi

about the year 1040. According to other accounts Marti-

gues in Provence was his birthplace, while one authority

even names the Chateau d'Avesnes in Hainault.' 'Whiither

as a soldier or a merchant, he in the course of the latter

part of the 1 1th century found Ms way to Jerusalem, where

a hospice" had for some time existed for the convenience of

those who wished to visit the holy places. Of this instita-

ticn Gerard became giiardian or provost at a date not later

than 1100 ; and here he organized that re'.igious order of

St John which received papal recognition from Pascal 11.

in 1113, by a bull which was renewed and confirmed by

Calixtus 11 shortly before the death of Gerard in 112a
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QteARD, foiEN-NE Maceice, Count (1773-1852), a

dLstiuguished French genera), was born at Damvilliers in

the department of Meuse, 4tli April 1773. He joined the

Eccond battalion of the Meuse in 1791, and served in the

campaigns of 1792-1793 under Generals Dumonriez and
Jourdan. In 1798 lie accompanied Bernadotte as aide-de-

camp in his embassy to Vienna. In 1799 he vras named
chief of a squadron, and in 1800 colonel. He distinguished

Iiimself by a brilliant charge against the Russian imperial

guard at the battle of Austerlitz, and being, raised to the

rank of general in November 1806, played a prominent

part in the battles of Halle, Jena, and Erfurt ; and for his

conduct in the battle of Wagram, where he greatly con-

tributed to the victory, he was created a baron. In the

Spanish campaign of 1810 and 1811 he gained special dis-

tmction at the battle of Fuentes-de-Onoro ; and in the sub-

fequent expedition to Russia he was present at the capture

of Smolensk, had a principal share in the victory of

Walontina-Gora, displayed such bravery and ability in the

battle of the Moskova that he was made general of division,

and by his coolness and energy in the disastrous retreat

from Moscow saved the rearguard of the French army at

the passage of the Wilna. In the campaign of 1813, in

command of a division under JIacdouald, he took part in

the battles of Liitzen, Bautzen, Goldberg, and Leipsic,

where ho was dangerously wounded. After the battle of

Bautzen he was created by Napoleon a count of the empire.

In the campaign of France of 1 8 1 4-, in command of the army
of reserves composed chiefly of recruits, he by his skilful

manoeuvres powerfully assisted in securing the victories of

Nogont, Nangis, and Montereau ;ar-Yonne. After the'first

restoration he was named by Louis XVIII. grand cross of

the legion of honour and chevalier of St Louis. On the

return of Napoleon from Elba he was entrusted with the

command of the army of the Jloselle, and took part in the

battle of Ligny. pa the morning of the battle of Waterloo,

being under the orders of Grouchy, who was marching
towards Wavre, he strongly urged him to proceed in the

direction whence they heard cannon firing, but his advice

was not followed. Gerard retired to Brussels after the fall

of Napoleon, and did not return to France till 1817. He
was chosen a member of the chamber of deputies in 1822,

and was re-elected in 1823 and 1827. He took part in the

revolution of 1830, after which he was appointed minister

of war and named a marshal of France. On account of his

health he resigned the office of war minister iu the October
following, but iu 1831 >he took the -command of the

northern army, and was successful in thirteen days iu

driving the army of Holland out of Belgium. In 1832 ho
compelled the surrender of Antwerp, and iu the same year

lie was raised to the peerage of France. He was again

chosen war minLslor in July 1834, and again resigned that

office in the October following. In 1835 he was named
grand chancellor of the legion of honour, and in 1838
commander-geneial of the national guards of the Seine, an
office which he held till 1842. He bqcame a senator under
the empire in 1852, and died in April of the same year.

GERARD, FK.VNgois, B.vron (1770-1837), was born on
May 4, 1770, at Rome, where his father occupied a post in

the house of tlie French ambassador. At the age of twelve

Gerard left Rome with his family for Paris, and there

obtained admission ' into the Pension du Eoi. From the

Pension he passed to the studio of Pajou (sculptor), which
lie left at the end of two years for that of the painter

r)renet, whom he quitted almost immediately to place him-
pelf under David. In 1789 Gdrard competed for the Prix

de Rome, which was carried off by his comrade Girodet. In
the following year (1790) he again presented himself, but
the death of his father prevented the completion of his

work, and obliged him to accompany his mother to Rome.

In 1791 he returned to Paris; but his poverty was so great

that he was forced to forego his studies in favour of employ-

ment which should bring in immediate profit. David at

once availed himself of his help, and one of that master's

most celebrated portraits—Le Pelletier de St Fargeau—is

due to the hand of "le petit Gdrard." This portrait was

executed early in 1793, the year in which Gdrard, at tha

request of David, was najned a member of the revolutionary

tribunal, from the fatal decisions of which he. however,

invariably absented himself. In 1794 he obtained the first

prize in a competition, the subject of which was " The Tenth
of August," and, further stimulated by the successes of hi»

rival and friend Girodet in the Salons of 1793 and 1794,

Gdrard (nobly aided by Isabey the miniaturist) produced

in 1795 his famous "Bdlisaire." In 1796 a portrait of hU
generous friend (Louvre) obtained undisputed success, and
the money received from Isabey for these two works en-

abled Gdrard to execute in 1797 his " Psyche et I'Amour."

At last, in 1799, his portrait of Madame Bonaparte estab-

lished his position as one of the first portrait painters of
the day. In 1808 as many as eight, in 1810 no less than
fourteen portraits by him, were exhibited at the Salon, and
these figures afford only an indication of the enormous
numbers which he executed yearly; all.the leading figures of

the empire and of the restoration, all the most celebrated

men and women of Europe, sat to Gdrard. This extraordi-

nary vogue was due partly to the charm of his manner and
conversation, for his saloii was as much frequented as his

studio ; Madame de Stael, Caijning, Talleyrand, the duke
of Wellington, have all borne witness to the attraction of

his society. Rich and famous, Gdrard was stung by remorsu

for earlier ambitions abandoned ; at intervals he had indeed

striven to prove his strength with Girodet and other rivals,

and his " Bataille d'Austerlitz" (1810) showed, a breadiK

of invention and style which are even more conspicuous iu

"L'Entrded'Henri IV." (Versailles),—the work with which

in 1817 he did homage to the Bourbons. After this date

Gdrard declined, watching with impotent grief the progress

of the Romantic school. Loaded with honours-j-baron of

the empire, member of the Institute, officer of the legion of

honour, first painter to the king—he worked on sad and
discouraged ; the revolution of 1830 added to his disquiet;

and in 1837 on 11th January, after three days of fever, he

died. By his portraits Gdrard is bestr remembered ; the

colour of his paintings has sufi"ered, but his drawings show
in uninjured delicacy the purity of his line ; and those of

women are specially remarkable for a virginal eiraplicity

and frankness of expression.

Sr. Ch. Lenormant published in 1846 Essai de Siographie et Je-

Critique sur Frnn(;ois Gerard, a second edition of which appearwl

in 1S17; and M. Deleclnze devoted several pai;es to the same subject

m his work Louis David, son icole cl fon ie-iqys.

GERARD, Jean Ignace Isidoee (1803-1847), aFrench
caricaturist generally known by the pseudonym of Grand
ville—the professional name of his grandparents, whowcrt;

actors—was born at Nancy, 13th September 1803 He
received his first instruction in drawing from his father, a

miniature painter, and at the age of twenty-one came to

Paris, where he soon afterwards published a collection of

lithographs entitled Les tribvlations de la petite propricie.

He followed this by Les pUdsirs de tout Age, and La sihylU

des salons ; but the work which first established his fame
was Metaviorphoses da jour, published in 1828, a series of

70 scenes in which individuals with the bodies of men and

faces of animals are made to play a human comedy. Theso

drawings are remarkable for the extraordinary skill with

which human characteristics are represented in animal

features, but they are liable to the objection of attempting

to express by the pencil ^^•hat can be properly done only \y
the pen ; while at the same time, in conquering difficuHidS
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incident to his purpose, much ingenuity and labour Las
been wasted which might have been employed otherwise

with better results. The success of this work led to his

being engaged as artistic contributor to various periodicals

such as La Hilhouette, L'A rtiste, La Caricature, Le Charivari;

and his political caricatures, which were characterized by
marvellous fertility of satirical humour, soon came to enjoy

a general popularity which never diminished. Besides sup-

plying illustrations for various standard works, such as the

eongs of B^ranger, the fables of La Fontaine, Don Quixote,

Gulliver's Travels, Robinson Criisoe, ho also continued the

issue of various lithographic collections, among which may
bo mentioned La vie privie et pitblique des animaiuc, Les
cent proverbes, L'auire monde, and Les Jleurs animees.

Though the designs of Gerard are occasionally unnatural

and absurd, they usually display keen analysis of character

and marvellous inventive ingenuity, and his humour is

always tempered and refined by delicacy of sentiment and
a vein of sober thoughtfulness. He diod of mental disease

17th March 1847.

A short notice of Gerard, nnder the name of Graudville, is con-
tuned in Theophile Gautier's Portraits ConUmporahis. See also

Charles Blanc, Orandville, Paris, 1855.

GEEARD, John (1545-1608), herbalist and surgeon,

was born towards the end of 1545 at Nantwicb in Cheshire.

He was educated at Wisterson, or Williiston. 2 miles from
Nantwich, and eventually, after spending some time in

travelling, took up his abode in London, where he exercised

his profession. For more than twenty years he also acted

as superintendent of the gardens tti Lord Burghley, secre-

tary of state to Queen Elizabeth. lu 1596 he published a

catalogue ot plants cultivated- in his owrr garden, 1039 in

number, inclusive of varieties of the same- species. Their

English as well as their Latin names are given in a revised

edition of the catalogue issued in 1599. In 1597 appeared

Gerard's well-known Herball, described by him in its pre-

face as "the first fruits of these mine own labours," but
more truly an adaptation of the Stirpium historicB pemptades
of Rembert Dodoens, published in 1583, or rather of a
translation of the whole or part of the same by Dr Priest,

with L'Obel's arrangement. Of the numerous illustrations

of the Herball sixteen appear to be original, the remainder
are mostly impressions from the wood blocks employed by
Jacob Theodorus(Tabernasmontanus) in his Icones Stirpium,

p^iblished at Frankfort in 1590. A second edition of the

Herball, with considerable improvements and additions, was
brought out by Thomas Johnson in 1633, and reprinted in

1636. Gerard was elected a member of the court of assist-

ants of the barber-surgeons in 1595, by which company
he was appointed an examiner in 1598, junior warden in

1605, and master in 1608. He died in February 1612, and
was buried at St Andrews, Holhorn.

See Johnson's preface to his edition ot the Berball ; and A Cala-
logae of Plants cutiivated in the Garden of' John Gtrard in the

years 1596-1599, edited with Notes, References to Gerard s Herhnll,
the Addition of modern Natnes, arid a Life of the Aut/ior, by Ben-
jamin Daydon Jackson, P.L.S., prirstely printed, Lond., 1876, ito.

GERARD DE NERVAL (1808-1855) is the adopted

name of Gerard Labrnnie, a French litterateur, and that

by which he is generally known. The son of an officer in

the army, and born at Paris, May 21, 1808, he received

his early education chiefly from his father, who taught

him German, and he afterwards studied at the college

of Charlemagne. He made his literary d^but by the

publication of a volume of political odes, and in 1828 he
published a translation of Goethe's Faust, of which Goethe
himself expressed high approval, and the choruses of which

were afterwards made use of by Berlioz for his legend-

symphony. The Damnation of Faust. Several other trans-

'adons from the German, contributed chiefly to the Meraire

de. France, a number of poetical pieces, and three comedies

combined to acquire for him, at the age of twenty-one, a
considerable literary reputation, and led to his being associ-

ated with Theophile Gautier in the preparation of the
dramatic /eiiiV/efojt for the Presse. On the death of Jennie
Colon, an actress with whom he had contracted a liaison,

he resigned his connexion with the Fresse, and tr-ivelled in
various parts of Europe, leading a somewhat dissipated life.

He contributed an account of his travels to the Fevue des
Deux Mondes and other periodicals. After his return to
Paris in 1844 he resumed for a short time the feuilleton.

From 1841 he was subject to periodical attacks of insanity,
and he committed suicide by hanging, 25th January 1855.
The literary style of Gerard is simple and unaffected, and
he has a peculiar faculty of giving to his imaginative crea-

tions an air of naturalness and reality. In a series of
novelletes, afterwards published under the name of Les
Illumines ou les Frecurseurs du Socialisme (1852), he gave
a sort of analysis of the feelings which followed his third
attack of insanity ; and among his numerous other works
the principal are Elegies nationales ei Satires poliiiques, 1827;
Scenes de la Vie Orientale, 2 vols., 1848-1850 ; Conies et

Facelies, 1852; La Boheme galante, 1856; and L'Alchimiste,

a drama in five acts, the joint composition of Gerard and
Alexander Dumas. His CEuvres completes were published
in 1868 in 5 volumes.

GERASA, the- moderii Geeash or Jerash, a city

of Palestine, in the Decapolis of Peraea, situated amid tlie

mountains of Gilead, about 1757 feet above the level of tho
sea, at a distance of 20 miles from the Jordan and 21 miles
to the north of Philadelphia. Of its origin nothing is

known. Its name is never mentioned in the Old Testa-

ment, and in the New Testament the only reference to its

existence is the alternative reading of Gerasenes for

Gadarenes in Matthew viii. 28. From Josephus we learn

that it was captured by Alexander JanuKus, burned by the
Jews in revenge for the massacre at Cassarea, and again
plundered and depopulated by Annius the general of

Vespasian ; but in spite of these disasters it was stiU in the

2d and 3d centuries of the Christian era one of tlia

wealthiest and most flourishing cities of Palestine. As late

as 1121 it gave employment to the soldiers of Baldwin II.,

who found it defended by a castle built by a king of
Damascus ; but at the beginning of the following century
the Arabian geographer Yakut speaks of it as deserted and
overthrown. The ruins of Jerash, discovered by Seitzen

about 1806 and since then frequently visited and described,

stilk attest the splendour of the Roman city. They are

distributed along both banks of the Kerwan, a brook which
flows south through the Wady-ed-Der to join the Zerka or

Jabbok ; but all the principal buildings are situated on the

level ground to the right of the stream. The town walls,

which can still be traced and indeed are partly standing,

had a circuit of not more than 2 miles, and the main street

was less than half a mile in length ; but remains of build-

ings skirt the road for fully a mile beyond the south gate,

and show that the town had far outgrown the limit of its

fortifications. The most striking feature of the ruins is

the profusion of columns, no fewer than 230 being even

now in position : the main street is a continuous colonnade,

a large part of which is stiU entire, and it terminates to the

south in a forum of sinular formation. Among the public

buildings still recognizable are a theatre capable of accom-

modating 6000 spectators, a nanmachia or circus for naval

combats, and several temples, of which tho largest was

probably the grandest structure in the city, possessing

a portico of Corinthian pillars 38 feet high. The desola-

tion of the city is probably due to earthquake ; and the

absence of Moslem erections or restorations would seem

to show that the disaster took place before the Mahometan
period.
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GERBA or Jeeba, German Dscherha, an islaod ofif the

African coast in the Gulf of Gabes, belonging to tte regency

of Tunis. It is flat and well wooded with date palms, has

an area of 425 square miles, and contains a population of

30,000. Most of the inhabitants are of Berber origin,

though "a certain proportion ' have adopted the Arabic

language. About 5000 Jews live apart in villages of their

own, and a number of European merchants are settled in

ihe chief town of Haumt-es-Suk for the purposes of trade.

The island has a considerable reputatinti for the manufac-

ture of the woollen tissues interwoven with silk which are

known as burnous stuffs ; a market for the sale of sponges

from the neighbouring seas is held from November till

March ; and a good trade is maintained in the export of

dates and other fruits. Gerba is the Lothophagitis or Lotus-

eaters' Island of the Greek and Roman geographers, and

it may also be identified with the Bracliion of Scylax. The

modern name appears as early as the 3d century in Aurelius

Victor, who, mentioning the births of the emperors Gallus

Trebonianus and Volusianus his son, says—" Creati in

insula Meninge, qnse nunc Girba dicitur." Meninge or

Menlnx was the' name of one of the two ancient towns

in the island, the other being Thoar. A castle erected by

the Spaniards in 1284 at Haumt-es-Suk still remains; but

the pyramid built of the skulls of the Spaniards under

Garcia, who perished in 1516, was removed in 1837.

See Bartli, Wanderungcn durch die Kiistenl. dcs Milldmcrcs

;

and Slaltzan, Rcisc in Tunis uttd Tripolis, Lcipsic, 1870.

GERBER, Ern-st LtJD^v^G (1746-1819), author of the

well-known dictionary of musicians, was born at Sonders-

liausen 29th September 1746. His father, Henry Nicolas

Gerber (1702-1775), a pupil of J. S. Bach, was an
organist and composer of some distinction, and under his

direction Ernst Ludwig at an early age had made great

progress in his musical studies. In 1765 he went to Leipsio

with the view of studying law, but the claims of music,

which had gained additional strength from his acquaintance-

ship with J. A. Hiller, soon came to occupy almost his sole

attention. On his return to Sondershausen he was appointed

music teacher to the children of the prince, and iu

1775 he succeeded his father as court organist. Latterly

he devoted much of his time to the study of the literature

and history of music, and with this view he made himself

master of several of the modern languages. His Ilistorisch-

hiographisches Lexicon der Tonlciinsikr appeared in 1790
and 1792 in two volumes; and the first volume of what
was virtually an improved and corrected edition of this

work was published iti 1810 under the title News JdstorhcK-

hiographUclies Lexikon der Tonkiiiisller, followed by other

three volumes in 1812, 1813, and 1814. Gerber also con-

tributed a number of papers to musical periodicals, and
published several minor musical compositions. He died at

Soudershausen 30th June 1819.

GERBERON, Gabriel (1628-1711), a Jansenist monk,
one of the most diligent students and prolific writers of his

century, was born August 12, 1628, at St Calais, in the

department of Sarthe. At the age of twenty he took the

vows of the Benedictine order at St Jlelaine, Eennes,
and after having taught rhetoric and philosophy in the

monasteries of Bourgueil (Touraine) and St Denis, he
became sub-prior at Compifegne, whence he was afterwards

removed to St Germain-des-Pre3. In the j'ear 1669 ho
fully and finally committed himself in the Jansenist con-

troversy by the publication of his first work, which was an
apology for the abb6 Rupert of Tuits. In 1672 he was
ordered to Argenteuil and in 1675 to Corbie ; but having
by this time aroused the most bitter hostility of the entire

Jesuit order, he found it necessary to save himself by flight

into the Low Countries, where he seems to have lived in

various towns during the ne\t twenty-eight years, and where

he published a great number of work.i, including the Eistoire

Gcnirale du Jansenime (1700), by which he is now best

known. Arrested on the 30th of May 1703 at Brussels, at

the instance of the archbishop of Malines, he was sent into

France and condemned to imprisonment, from which he

was not released till 1710, and even then only after he

had consented to abjure the five Jansenist propositions.

The first use he made of his freedom was to write a work

(which, however, his friends prudently prevented him

from publishing) Le vaine triomphe des Jesuites, containing

a virtual withdrawal of the compulsory recantation. He
died at the abbey of St Denis on the 29th of March

1711. A fuU list of his works is given in the BiograpMe

Generate.

GERBERT. See Silvester II.

GERBERT, Martin (1720-1793), a Catholic prelate

and writer on church music, was a descendant of the Ger-

berts of Hornau, and was bom at Horb on the Neckar, Wiir-

temberg, 12th August 1720. He received his education at

the Jewish school of Freiburg in the Breisgau, at Klingenau

in Switzerland, and at the monastery of St Blaise in the

Black Forest. He joined the order of the Benedictines in

the monastery of St Blaise in 1736, became priest in 1744,

was soon thereafter appointed professor of theology, and was

chosen abbot in 1764. From 1759 to 1762 he travelled

in Germany, Italy,- and France, chiefly with the view of

obtaining access to the old collections of musical literature

contained in the libraries of the monasteries. In 1774 he

published two volumes De cantu ei musica sacra ; in 1777,

Monunienta veteris liturgice Alemannicce; and in 1784, in

three volumes, Scriptores ecclesiastici de musica sacra, a

collection of the principal writers on church music from the

3d century till the invention of printing. Although this

woA contains many textual errors, its publication has never-

theless been of very great importance for the history of

music, by preserving writings which otherwise might either

have perished or remained unknown. He is also the author

of Codex episiolaris Rudolphi I., 1772, and Uisloria Nigrw

Si'.vce, Cologne, 1783-1788. His interest in music led to

his acquaintance with the composer Gluck, who became hib

intimate friend. He died 3d May 1793.

GERHARD, Friedeich Wilhelm Eduard (1795-

1867), a distinguished German archaeologist, wa3 born at

Posen, 29th November 1795. After studying at Breslau

and Berlin, he in 1816 took up his residence at the former

town. The reputation he acquired by his Leclionts Apol-

loniaruB, published in the same year, led soon afterwards to

his being appointed professor at the gymnasinm of Posen.

On resigning that office in 1819, on account of weakness in

the eyes, he travelled in Italy, and in 1822 he took up his

residence in Rome, where, with the view of prosecuting his

archaeological studies, he remained for fifteen years. He
there contributed to Platner's Beschreibung der Stadt Rom,
then under the direction of Bunsen, and he was also one of

the principal originators of the Instituto di corrispondenza

archeologica, founded at Rome in 1 828, and during his stay

in Italy its director. After his return to Germany in 1837,

he was appointed archaeologist at the Royal Museum of

Berlin, and in 1844 he was chosen a member of the

Academy of Sciences, and a professor in the university.

He died at Berlin 12 th May 1867.
Besides a large number of archaeological papers in periodicals, in

the Amiali of the Institute of Kome, and in the Transactions of thi
Berlin Academy, and several ilhistrated catalogues of Greek, Roman,
and other antiquities in the Berlin, Naples, and Vatican Museums,
Gerhard is the author of the following works :

—

Aittike Hildtvcrke,

Stuttg., 1827-44 ; Auserlescne griech. Vasenbildcr, 1839-58 ; Elrus-
lische Spiegel, 1839-05 ; ffijperborcisch-rom. Siudicn, vol. i., 1833 ;

vol. ii., 1552 ; Prodromiis mytholog. Kxinslerlcldrmvj, Stuttgart and
Tiibingen, 1828; and Griech. Mylhologie, 1864-55. His Ocsam-
mclle akadeinisehe Abhandluiigen und Heine Schriftcn were pub-
lished posthumously in 2 vols., Berlin, 18G7.
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GERHARD, Johann (1582-1637), one of tlie ablest

and most learued exponents of Lutheran orthodoxy, was
born of a good middle-class family in Quedlinburg, 17th
October 1582. In his fifteenth year, during a daDgerous

illness, he came under the personal influence of Johann
Arndt, author of Das Wahre Christenth.um, and resolved to

study for the churcL Soon after entering the university of

Wittenberg, however, in 1599., he began to waver in this

determination, and ultimately gave himself for two years

to the study of medicine, but in 1603 resumed his theologi-

cal reading at Jena, and in the following year received a
new impulse from Winkelmann and Mentzer at Marburg.
Having graduated and begun to give lectures at Jena in

1605, he in 1G06 received and accepted the duke of

Coburg's invitation to the superintendency of Heldburg and
masteriihip of the gymnasium ; soon afterwards he became
general superintendent of the duchy, in which capacity he
was much and usefully engaged in the practical work of

ecclesiastical organization until 1616, when he found a more
congenial sphere in the senior theological chair at Jena,

where the remainder of his life was spent Though still

comparatively young, Gerhard had already come to be re-

garded as the greatest living theologian of Protestant

Germany ; in the numerous "disputations" which charac-

terized that period he was always protagonist, whUe on all

public and domestic questions touching on religion or morals

his advice was eagerly sought on all hands and by every

class. It is recorded that during the course of his lifetime

he had received repeated calls to almost every university in

Germany, as well as to Upsala in Sweden. He died on the

20th August 1637. Personally he is said to haveexhibited

a rare corobiaation of all the best elements of the Ciiristian

character; the only failing imputed to him by any one
decidedly leans to virtue's side—an excessive love of peace.

Hia v.ritiDga are very numerous, alike in exegetical, polemical,

dogmatic, and practical theology. To the first category belong
the Commentarius in hamoniam historice erangelicce de passione
Chisti (1617), the ComineiU. super priorem D. Petri Epislolam,

(1611), and also hik commentaries oc Genesis (1637) and on
Deuteronomy (1658). Of a controversial character are the Con-
fessio Catholica (1634-68), an extensive work which seeks to J>rove

the evangelical and catholic character of the doctrine of the Augs-
burg CoufessioQ from the writings of approved Roman Catholic
authors; and the Loci theoIo<fici (1629), his principal contribution

to scieuce, in which Lutheraiusm is expounded "nervose, solide,

et copiose," in fact with a fulness of learning, a force of logic, and
« minuteness of detail that had never before been approached.
The iJeditatioTies sacrce (1621), a work expressly devoted to the
uses of Christian edification, ha5 been frequently reprinted in Latin
and has been translated into most'of the European languages,
including Greek. The English translation by R. AVintertpn (1631)
has passed through at least nineteen editions. There is also an
edition by W. Papillon in English blank verse (1801). A F'iCa

Joh. Oerhardi was published by E. R Fischer in 1723.

GERHARDT, Charles Frederic, was born at Stras-

burg, August 21, 1816, and died there August 19, 1856.
After his school years spent at home and in Carlsruhe,

where his taste for chemistry was awakened, he was sent

to Leipsic to learn business, but he attended Erdmann's
lectures on chemistry as well Returning home he very

soon found that a commercial life was not to his taste,

BO, after a sharp dispute with a disappointed father, he
enlisted in a cavalry regiment. In a fen months a
military career also became intolerable, and, being bought
off by a friend, he vent to Giessen to study under Liebig.

There he remained eighteen months, displaying such entire

devotion to chemistry that he found himself unable to

obtain the customary degree. He again thought of enter-

ing trade, but Liebig persuaded him to go to Paris, where
he arrived in 1838. His good appearance and address

recommended him to Dumas and other chemists, and in a
short time along with Cahours, who became his intimate

fr-end, he published an important memoir on essential oUs,

dtslinguished especially by the new views it contained. He

soon after left Paris and went to Montpellier, where he was
professor m the facility of science fOl 1848. He then
returned to Paris and opened a school for chemistry, which,
however, was not commercially a success. From 1848 to
1855 he resided at Paris, a=d it was during this time that
he published the memoirs and carried on the controversies
which have been of such importance in the development
of scientific chemistry. In 1855 he was appointed pro-
fessor at Strasburg, his native place ; but he had held the
office for but a short time when he died, after two days'
illness. Gerhardt's contributions to chemistry are less
discoveries of new facts, than of new ideas which organ-
ized and vitalized an inert ascumulation of facts. Be
developed the notion of types of structure and reaction; he
discovered the order of organic compounds, which led him
to the doctrine of homologous and other series ; and on
theoretical grounds he remodelled the whole character ol

the combining weights upon the two-volume molecular basis.

The bare statement, however, of his results gives no idea
of the lucidity, the wealth of thought, the grasp of th«
entire subject which his memoirs and his longer works dis-

play. It was by Jiis writings especially that Gerhardt's
influence was felt. Although a thorough enthusiast in hia

subject, clear in his exposition, earnest in his work, weighty
in his delivery, he seems to have wanted the qualities of

a successful teacher. Nothing is heard of his lectures, or

of his influence as a professor,—such influence as drew
students round Liebig and other great masters. None the
less, however, did he stir the thoughts of other chemists to

the very depths ; and although the unitary system has had
its day, yet, in substance at least, if no longer in name
chemistry is still Gerhardt's, and it is not impossible that

chemists may return to some of his views which at present

are not accepta'ole,

GERHARDT, Paul {c. 1606-1676), the greatest hymn-
writer of Germany, if not indeed of Europe, was born of a

good middle-class family at Griifenhainichen, a small town
on the railway between Halle and Wittenberg, in 1606 oi

1607,—some authorities, indeed, give the date March 12,
1 607, but neither the year nor the day is accurately known.
His education appears to have been retarded by the troubles

of the period, the Thirty Years' TVar having begun about the

time he reached Lis twelfth year. After completing his

studies for the church he is known to have lived for soma
years at Berlin as tutor in the family of an advocate named
Berthold, whose daughter he subsequently married, on
receiving his first ecclesiastical appointment at Mittelwald

(a small town in the neighbourhood ef Berlin) in 1651.

In 1657 he accepted an invitation as "diaconus"to thi

Nicolaikirche of Berlin ; bat, in consequence of his uncom-
promising Lutheranism in sefusing to accept the elector

Frederick William's " syncretistic " edict of 1664, he was
deprived in 1666. Though absolved from submission and
restored to office early ie the following year, on the petition

of the citizens, his conscience did not allow him to retain a

post which, as it appeared to him, could only be held on

condition of at least a tacit repudiation of the Formula
Concordise, arid for upwards of a year he lived in Berlin

without fixed employment. In 1668 he was appointed

archdeacon of Liibben in the duchy of Saxe-Merseburg.

where, after a somewhat sombre ministry of eight years, he

died on the 7th of June 1676. Many of his best knowr-

hymns were originally published in various church hymn-

books, as for example in that for Brandenburg which

appeared in 1658; others first saw the light in Johaun

Criiger's Geisiliche Kirchenmelodien (1649) and Praxis

Pietatis Melica (1656). The first complete set of them ii

the GeUtliche Andackten, published in 1666-67 by Ebelinf,

music director in Berlin. . No hymn by Gerhardt of a latei

date than 1667 is known to exist.
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The life of GeiliarJt h.is been written by Fotli (1829), by Lang-

Wckcr (1841), by Sohultz (1842), by 'Wildenhalin (1845), and by

Itaclimann (1863); also by Kraft ia Ersch >i. Gniber's Allg. Emycl.

(IMS). Tlic best modern edition of the h)'mns, published by

Wiirliemagel in 1S43, has often been reprinted. There is an Eng-

lish translation by Kelly (Paul Gcrliardt's Spiritual Songs, 1867).

GERTCAULT, Jean Louis' Andre TflfoDORE (1791-

1824), French painter, led the inevitable reaction which set

in under the empire against the fixed and strictly limited

aims of the school of David. Ho was born at Rouen in

1791. In 1S08 he entered the studio of Charles Yernet,

from which, in 1810, he passed to that of Gu^rin, whom he

drove to despair by his passion for Rubens, and by the

unorthodox manner in which he persisted iu interpreting

nature. At the Salon of 1812 G^ricault attracted attention

l.y his " OfHcier do Chasseurs a Cheval " (Louvre), a work

iu which he personified the cavalry in its hour of triumph,

and turned to account tho solid training received from

Gu^rin in rendering a picturesque point of view which was
in itself a protest against the cherished convictions of the

pseudo-classical school. Two years later (1814) he re-

exhibited this work accompanied with the reverse picture

"Cuiiassier blesse " (Louvre), and in both subjects called

attention to the interest of contemporary aspects of life,

treated neglected types of living form, and exhibited
' that mastery of and delight in the horse which was

a feature of his character. Disconcerted by the tempest

of contradictory opinion which arose over these two pic-

tures, G(5ricault gave way to his enthusiasm for horses

and soldiers, and enrolled himself in the mousquelaires.

During the Hundred Days he followed . the king to

Bethune, but, on his regiment being disbanded, eagerly

returned to his profession, left France for Italy in 1816,

nnd at Rome nobly illustrated his favourite animal by

his great painting " Course des Chevaux Libres." Return-

ing to Paris, G^ricault exhibited at the Salon of 1819 the
" Radeau de la M^duse " (Louvre), a subject which not

only enabled him to prove his zealous and scientific study

of the human form, but contained those elements of the

lieroic and pathetic, as existing in situations of modern life,

to which he had appealed in his earliest productions. Easily

depressed or elated, Gciricault took to heart the hostility

which this work excited, and passed nearly two years in

London, where the " Radeau " was exhibited with success,

and where he executed many series of admirable lithographs

now rare. At the close of 1822 he was again in Paris, and
produced a great quantity of projects for vast compositions,

models in wax, and a horse ecorche, as preliminary to the

production of an equestrian statue. His health was
now completely undermined by various kinds of excess,

and on 26th January 1824 he died at the age of thirty-

three. That which he left us is efi'ective only as a protest

;

Lis work, like his life, lacked the fixity of conscious purpose

necessary to the task of reconstruction. Had he steadied

himself and survived the abuse of his powers, he might

have played an important part in determining the course of

the modern school, for, though no colourist, he was in other

respects richly endowed, and was possessed by a rare energy

which redeemed even that tendency to undue emphasis

which gives a theatrical character to much of the best French
work. G^ricault's biography, accompanied by a catalogue

raisoiine of his works, was published by M. C. Clement in

1868.

GERIZIM (Q'r.n^-i "fhe desert' hill," or, according to

others, " the hill of the Gerizzites"'), the third highest

mountain of Samaria,- is situated at the western extremity

' See 1 Sam. xjtvii. .8 (Keri.)
' Joseplius {An'.., xi. 8, 2) calls it tho highest, but his assertion

tiaa been disproved by recent accurate measurement. According to

Fiirrcr, Tell 'Azur, Ebal,' and Gerizim are 3566, !^376, aad 3179
irot respectively nbove Uie level of Uif* Medit/^n-aneaa.

of the fertile plain of Moclina, and with Mount Ebal, which
lies immediately to the north, forms a narrow valley in

which lies the ancient town of Sichem or Shechem. As seen

from this point Gerizim is distinguished from its tamer

neighbour by the boldness of its crags, the richness of its

verdure, and the number of its springs. Its southern slope

however is much gentler than its northern, and both are

almost bare of trees. On the summit stands at present a

small Mahometan chapel, and there are besides numerous

traces of a fortress and church possibly dating from the

time of Justinian. But the spot regarded by the Samaritans

as the holiest upon earth is a small level plateau situated

somewhat to the south of this. Here it is believed stood

the temple built by Manasseh, the son of the Jewish high

priest in the days of Neliemiah,^ and destroyed by John
Hyrcanus 300 years afterwards (Jos., A7it., xiii. 9. 1).

According to the Samaritans and some modern writers,

Gerizim was the scene of the incidents recorded in Genesis
xxii. 9-13. Probably as being the hill on the right hand of

the spectator who, standing in the valley of Shechem, looks

to the sun rising, it was also the hill on which, according to

Josh. viiL 33, 34 (comp. Deut. xi. 29, 30, and sxvii. 1 2-26),
after the conquest of Ai, the tribes of Simeon, Len,.Judah,
Issachar, Joseph, and Benjamin stood to pronounce the
blessings connected with a faithful observance of the law
while the remaining tribes from mount Ebal confirmed the
curses attached to specified violations of the divine com-
mands. According to Eusebius and Jerome indeed, the Ebal
and Gerizim described in Deut. xL 30 were not the
mountains now known by that name, but two smaller hills

in the neighbourhood of Jericho. This view, however,
may now be regarded as universally abandoned (see Stanley,
Sinai and Palestine, p. 236, note).

GERMAN CATHOLICS (Deutschkatholiken), the
name assumed in Germany towards the close of the year
1844 by certain dissentients from the church of Rome. The
most prominent leader of the German Catholic movement
was Johann Ronge, a Roman Catholic priest, who in Octo-

ber 1844 made a vigorous attack upon Arnold!, bishop of

Treves, for having made a relic, which he allege(l to be the

holy seamless coat of Christ, an object of pilgrimage and
adoration. On Ronge's excommunication on this account,

by the chapter of Breslau in December 1844, he receivetl

a large amount of public sympathy, and a dissenting con-

gregation was almost immediately formed at Breslau with
a very simple creed, in which the chief articles were belief

in God the Father, creator and ruler of the universe ; in

Jesus Christ the Saviour, who delivers from the bondage
of sin by his life, doctrine, and death ; in the operation of

the Holy Ghost ; in a holy, universal. Christian church

;

in forgiveness of sins and the life everlasting. Within a
very few weeks similar communities had been formed at

Leipsic, Dresden, Berlin, Offenbach, Worms, Wiesbaden,
and elsewhere ; and at a " council " convened at Leipsic in

March 1845, twenty-seven congregations were represented

by delegates, of whom however only two or at most
three were in clerical orders. Almost contemporaneously
with the commencement of the agitation led by Ronge,
another movement fundamentally distinct, though in some
respects similar, had been originated at Schneidemiihl,

Posen, under the guidance of Johann Czerski, also a priest,

who had come into collision with the church authorities on
the then much discussed question of mixed marriages, and
also on that of the celibacy of the clergy. The result had
been his suspension from office in March 1844 ; his public

withdrawal, along with twenty-four adherents, from the

Roman communion in August ; his excommunication im-

* In tho days of Alexander the Great, according to Josephus {Ant.,

xi. 8, 2); but there are good reasons for believing this to be inexact
Sea Neh. iM. 23. ^nd wmpaxe Bertheau on the pasisaga
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mediately thereafter ; and the formation, in October, of a
" Catholic Apostolic Christian " congregation which, while

rejecting varioas practices of the Koman Church, retained

the Nicene theologyand the doctrineof the seven sacraments.

Czerski had been at some of the sittings of the " German
Catholic" council of Leipsic; but when a formula somewhat

similar to that of Breslau had been adopted, he refused to

adhibit his signature because the divinity of Christ had been

ignored, and he and his congregation continued to retain by

preference the name of "Catholic Apostolic Christians"

which they had originally assumed. Of the German Catholic

congregations which had been represented at Leipsic some

manifested a preference for the fuller and more positive

creed of Schneidemiihl, but a great majority continued to

accept the comparatively negative theology of the Breslau

schooL The number of these increased with considerable

rapidity, until in June 1846 in Silesia alone the members of

theGerman Catholic communion were reckoned by thousands,

while the congregations scattered over Germany amounted

in all to 173. In Austria, however, and ulcimately also in

Bavaria, the use cf the name German Catholics was offici-

ally prohibited, that of " Dissidents " being -substituted,

while in Prussia the adherents of the new creed were laid

under various disabilities ; these and other circumstances,

among which the frequent occurrence of internal dissensions

was perhaps the gravest, conspired to check at an early stage

the prosperous career of a movement which in its begin-

nings had been looked upon by many intelligent observers

with considerable hopefulness. In 1859 some of the

German Catholics entered into a union with the "Free
Congregations," when the united body took the title of "The
Religious Society of Free Congregations." Before that time

many of the congregations which were formed in 1844 and
the years immediately following had been dissolved, includ-

ing that of Schneidemiihl itself, which ceased to exist in

1857. No very recent statistics of a trustworthy kind as

to the numeircal strength of the German Catholics are

accessible. Their total in Prussia was 6395 in 1861, and
10,920 in 1867, while in Saxony they numbered 1772 in

1849, and 3015 in 1871. At an early stage the movement
attracted the attention of Gervinus, the eminent historian

and critic, who in 1846 published a pamphlet entitled Die
Missitn des Deictichkatholicismus, to which, as well as to

Kampe's treatise Das Wesen des Deutschkatholicismus,

reference may be made. See also the article by Schmid in

Herzog's Realeiicyclopadie (1878).

GEIIM ANICUS, C.ESAE, a distinguished Roman general

and provincial governor in the reign of Tiberius, was born
15 B.C., and died 19 a.d. His name Germanicus, the

only one by which he is known in history, he inherited

from his father Claudius Drusus Nero, the stepson of

Augustus, and the most famous of his generals. His
mother was the younger Antonia, the daughter of Jfarcus

Antonius and nisce of Augustus, and he married Agrip-

pina the grand-daughter of the same emperor. It was
natural that a prince so intimately allied both by birth

and connexion with the reigning family should be regarded

as a candidate for the purple Augustus, it would
seem, long hesitated whether he should name him as

his successor, and as a compromise required Tiberius to

adopt him, though Tiberius had a son cf his own. ^\'hen

his uncle succeeded to the throne, Germanicus was the
only rival that he feared ; and the emperor's jealousy and
suspicion of him not only cut short his career of conquest
but embittered the last years of his life, and precipitated,

if it did not indirectly cause, his unhappy and premature
end.

For the facts of Ids life our chief and, except a brief

notice in Suetonius, almost our sole authority is Tacitus.

Germanicus forms the central figure of the first two books

of the Annals, and in the minute and graphic record of his

campaigns, the unravelling of the court intrigues to which
he was subject, and the pathetic description of his last

hours and of the outburst of grief and indignation which
followed the news of his death, the historian has put forth

aU his powers. But a modern biographer, though compelled
to trust to Tacitus for his materials, may yet be allowed to

put upon them his own construction, to make allowance for

the glamour which surrounded an amiable and ill-starred

prince, and to discount the exaggerations of a master of

rhetoric who has set his favourite hero in a blaze of light

in order to deepen the shadows of his masterpiece Tiberius,

the darkest and saddest portrait in all history. The
following article will consist of a brief abstract of the life

as related by Tacitus, and an estimate of the character as

it presents itself to us in the foregoing records.

Of the early years and education of Germanicus little is

known. That he possessed considerable literary abilities,

and that these were carefully trained, we gather, not
only from the speeches which Tacitus puts into his

mouth, but from the reputation he left as an orator,

as attested by Suetonius and Ovid, and from the frag-

ments of his works which have survived. At the age
of twenty he served his apprenticeship in the art of

war under his uncle Tiberius, and was rewarded with the

triumphal insignia for his services in crushing the revolt in

Dalmatia and Pannonia. In 12 a.d. he was made consul,

though he had neither attained the legal age nor passed
through the grades of priCtor and aedile. Soon afterwards he
was appointed by Augustus to the important command of

the eight legions on the Rhine. The news of the emperor's

death found Germanicus at Lugdunum, where he was super-

intending the census of GauL Close upqn this came the

report that a mutiny had broken out among his legions on
the lower Rhine. Germanicus hurried back to the camp,
which was. now in open insurrection. The tumult was with
difficulty quelled, partly by well timed concessions for which
the authority of the emperor was forged, but mostly by the

help of his personal popularity with the troops. Some of

the insurgents actually proposed that he should put himself

at their head and secure for himself the empire, but their offer

was rejected with righteous horror. In order to calm the

excitement and prevent further disaffection, Germanicus
determined at once on an active campaign. Crossing the

Rhine at the he^d of 12,000 legionaries and an equal

number of allied troops, he attacked and routed the Jlarsi,

and laid waste the valley of the Ems. In the following

year he marched against Arminius, the conqueror of Varus,

and reached the fatal battlefield in the Teutoburg Forest.

The bones of the Roman soldiers still lay bleaching on the

ground near the altars where their tribunes had been im-

molated, and the gibbets where the prisoners had been

hanged. Having performed the last rites and erected a

barrow to mark the spot, he led his army on, breathing

vengeance against the foe, Arminius, however, favoured

by the marshy ground, was able to hold his own, and it

required another campaign before he was finally defeated.

A masterly combined movement ty land and water enabled

Germanicus to concentrate his forces against the main body

of the Germans encamped on the Weser, and to crush them
in two obstinately contested battles. A monument erected

on the field proclaimed that the army of Tiberius had con,

quered every tribe between the Rhine and the Elbe. Great]

as the success of the Roman arms had been, it was not such

as to justify this boastful inscription. We read of renewed

attacks from the barbarians, and plans ofa fourth campaign

for the next summer.
But no more victories were in store for Germanicus. His

success had already stirred the jealousy and fears of Tiberius,

and he was reluctantly corapelled to obey the imperial sum;
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mons and repair to Eome. The magnificence of a triumph
and the idle honour3 of a consulship had little attraction

for a general in mid-career of conquest, and a man of

singularly simple habits and no political ambition. The
enthusiasm with, which he was welcomed, not only by the
populace, which went in crowds to meet him as far as the

twentieth milestone, but by the emperor's own prjetorians,

warned Tiberius that it might be equally dangerous to keep
80 popular a favourite at Kome, and the earliest pretest was
seized to remove him from the capital. The recent death
of Archelaus, king of Cappadocia, and a disputed succession

in Parthia and Armenia, afforded a sufficient plea for

Roman interference ; and, a few months after his return,

Germanicus was despatched to the East with extraordinary
powers, and started on his mission without waiting to enter
on his consulship. At the same time Tiberius took the further
precaution of superseding Sllanus, a connexion of Germani-
cus, in the government of Syria, and appointing in his stead
one of the most violent and ambitious of the old nobility,

Cneius Calpurnius Piso, in order to watch his nephew's
movements, and if necessary to check his ambition.
Germanicus proceeded by easy stages to his province, halt-

ing on his way iu Dalmatia, where he conferred with Drusus,
his brother by adoption, and visiting the battlefield of

Actium, Athens, Ilium, and other places of historic interest.

At Rhodes he met for the first time his coadjutor Piso, who
had followed in his wake, and was seeking everywhere to

thwart his policy and asperse his character. When at last

he reached his destination, he found little difficulty in effect-

ing the settlement of the disturbed provinces, notwith-

standing the violent and persistent opposition of Piso. At
Artaxata Zeno, the popular candidate for the throne, was
crowned king of Armenia ; to the provinces of Cappadocia
and Commagena Roman governors were assigned ; and
Parthia was conciliated by the banishment of the dethroned
king Vonones. After wintering in Syria Germanicus
started next year for a tour in Egypt. The chief motive for

his journey was love of travel and antiquarian study, and
it seems never to have occurred to him, till he was warned
by Tiberius, that he was thereby ti'ansgressing an unwritten
law of the empire forbidding any Roman of rank to set foot

in Egypt without express permission. On his return to

Byria he found that all his arrangements had been upset by
Piso. Violent recriminations followed, the residt of which,

it would seem, was a promise ou the part of Piso to quit the
province. But at this juncture Germanicus fell iU. Piso
deferred his departure, and, when at length compelled to

start, lingered in the neighbourhood of Syria, receiving with
open exultation the bulletins which told of the prince's

rapid decline. Germanicus on his side was fully convinced
that he had fallen a victim to the arts of his unscrupulous
enemy.^ He knew that he was dying, and believed that he
was dying of poison. Even his gentle nature, was stung to

madness at the thought, and with his dying words ho called

on his friends and family to denounce his murderer and
livenge his death. Whether these suspicious were true must
remain an open question, yet the arguments in favourof
a death from natural causes seem to preponderate. It is

true that Piso desired his death, and, from what we know
of their" characters, neither he nor his wife Plancina were
likely to stick at any means for procuring it. But a
poisoner doea not generally let his wishes be publicly
known, nor show his exultation when they are attained.
The evidence from the appearance of the corpse is still

more uncertain. Suetonius indeed avouches that there
were livid marks all over the body and foam at the
month ; but he adds as a further proof of poison that on the
funeral pyre the heart remained unconsumed, which clearly
shows that he was only retailing the vulgar gossip. Tacitus,
though inclined to believe the worst of Piso, allows that the

report of the symptoms varied with the prepossession of the
observers.

The sad tidings of his death cast a gloom over the whole
Roman empire. To the provincials he had endeared him-
self by his simple manners, his affabUity, his generosity, hia

justice. The legions mourned their commde who had
always stood their friend at need, their general who had
never known a defeat. At Rome there was a universal

outburst of sorrow and indignation. The natural grief at

the loss of a favourite prince was aggravated by the sus-

picion of foul play, and by hatred of the emperor who was at

least guilty of reckles.sly exposing him to danger, and who
now sullerily refused to join the general mourning. Men
recalled the forboding words which had been whispered at

his departure, " Whom the plebs love, die young." Nor
was he unworthy of this passionate devotion. He had
wiped out a great nation*! disgrace; he had quelled their

most formidable foe; he had pacified distant provinces; and
in his high estate he had so borne himself that all save one
man had loved and honoured him. His private life had
been stainless, and he possessed in a singular degree the

gift of personal attractiveness. And yet an impartial bio-

grapher must add that for his fair fame his death was
opportune. There were elements of weakness in his

character which his short life only haK revealed : an almost
feminine impetuousness which made him twice threaten to

take his own life ; a superstitious vein which impelled him
to consult oracles and shrink from bad omens ; an amiable
dilettantism which led him -So travel in Egypt while his

enemy was plotting his ruin; a want of nerve and resolution

which prevented him from coming to an open rupture with
Piso till it was too late. His very virtues, his elegant taste,

his chivalrous sense of honour, his unsuspecting openness
and candour, unfitted him for the stern times in which he
lived. He was as little fitted to play the part of Augustus
as that of Alexander, to whom Tacitus fondly compares him

;

and had he lived to succeed to the purple the historian

might have been compelled to pronounce on him the epitaph

of Galba, that all would have thought him fit to reign if ha

had not reigned. (f. s.)

GERMAN SILVER, or Nickel Silver, known also

under the names of White Copper and Packfong, is an alloy

of copper, nickel, and zinc, prepared either by melting the

copper and nickel together in a crucible, and adding piece

by piece the previously heated zinc, or by heating the finely

divided metals under a layer of charcoal, by means of an
air furnace of strong draught, and promoting the thorough

solution of the nickel by stirring. To destroy its crystalline

structure, and so render it fit for working, it is heated to

dull redness, and then allowed to cool. German silver is

harder than silver; it resembles that metal iu colour, but is

of a greyer tinge. Exposed to the air it tarnishes slightly

yellow, and with vinegar affords a crust of verdigris. At
a bright red heat it melts, and with access of the atmo-

sphere loses its zinc by oxidation. At a heat above dull

redness it becomes exceedingly brittle. German silver is

much used in the arts. For tlie manufacture of imitation

silver for knives and forks its composition is—nickel and
zinc of each 2 parts, and copper 4 parts ; for handles of

spoons and forks the proportion of copper in this formula

is increased by 1. For rolling, the most suitable aUoy is

copper 3 parts, zinc 1, nickel 1. Candlesticks, bells, spurs,

and other cast articles are made of a German silver contain

ing 2 or 3 per cent, of lead. The addition of 2 to 2| pet

cent, of iron, which must first be melted with part of the

copper, makes an alloy which is whiter, but also more
brittle and harder than ordinary German silver.

See Copper, vol. vi. p. 351, and Watts, J>ict. of Ckem. ii. o, Dl.

On the electrical conductive capacity ot German silver, see ^le«-
TRiciTT, vol. riii. p. 53,
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GE RM A IS Y
PAKT I.—GEOGRAPHY AND STATISTICS.

GERMANY occupies the greater portion of central

Europe, and has but few lines of natural boundary.

If by the designation Germany is meant the territory in-

habited by Germans, this is considerably larger than the

Qerdiaa empire constituted in 1871, the former having an

area of about 340,000, and the latter of 208,000 English

square miles. The present German empire extends from
47° 16' to 55° 53' N. lat., and from 5° 52' to 22° 52' E.

long. The eastern provinces project so far that the e.xtent

of the German territory is much greater from S.W. to

N.E. than in any other direction. Tilsit is 815 miles from

Metz, whereas Hadersleben, in Schleswig, is only 540 miles

from the Lake of Constance. The difference in time between

the eastern and western points is 1 hour and 8 minutes.

The empire is bounded on the S.W. and S. by Austria and
Switzerland (for 1170 miles), on the S.W. by France (275
miles), on the W. by Luxembourg, Belgium, and Holland
(together 512 miles). The length of German coast on the

North Sea or German Ocean is 300 miles, and on the Baltic

830 miles, the intervening land boundary on the north of

Schleswig being only 53 miles. The eastern boundary ig

Russia (725 miles).

The total area of the empire, including rivers-and lakes

but not the "haffs" or lagoons on the Baltic, is 208,427
English square miles,i which is about the 18th part of

Europe, the 250th part of the whole dry land, and thia 853d
part of the whole surface of the globe.

Physical Features.

Coast and Islands.—Tho length of the ooast-line is

scarcely the third part of the whole frontier,' so that the

Germans must be regarded as less a maritime than an in-

land people. Unlike the eastern states of Europe, the

German empire has not only an inland sea-shore, but is

also in direct communication with the great oceans by
means of the North Sea. The coasts of Germany are

shallow, and deficient in natural ports, except on the east of

Schleswig-Holstein, where wide bays encroach upon the land,

giving access to the largest vessels, so that a great harbour

for men-of-war has been constructed at Kiel, With the ex-

ception of those on the east coast of Schleswig-Holstein, all

the important trading ports of Germany are river ports, such

as Emden, Bremen, Hamburg, Liibeck, Stettin, Dantzic,

Konigsberg, Memel. A great difference, however, is to be re-

marked between the coasts of the North Sea and those of the

Baltic. On.the former, where the sea has broken up the

ranges of dunes formed in bygone times, and divided them
into separate islands, the mainland has to be protected by
nassive dikes, while the Frisian Islands are being gradu-

Uy washed away by the waters. On the coast of East
Friesland there are now only seven of these islands; of

which Norderney, a bathing-place, is best known, while
of the North Frisian Islands, on the western coast of

Schleswig, Sylt is the most considerable. Besides the
ordinary waste of the shores, there have been extensive
inundations by the sea within the historic period, the gulf
of the Dollart having been so caused in the year 1276.
Sands surround the whole coast of. the North Sea to such
an extent that the entrance to the ports is not practicable

without the aid of pilots. Heligoland, which has belonged
to England since 1814, is a rocky island, bat it also has been

' 1 English square mUe = 2'58989i5 square kilometres, or 0'0470352
German square mile; 1 G«rman square mile = 21 26067 EnglU.''

square miles: 1 sq. kilometre - 386] 161 EDglish square mUe.

considerably reduced by the sea. The tides rise to the height

of 12 or 13 feet in the Jahde Bay and at Bremerhafen, and
6 or 7 feet at Hamburg. The coast of the Baltic on
the other hand possesses few islands, the chief being Alsen
and Fehmern off the coast of Schleswig-Holstein, and
Riigen off Pomerania. It has no extensive sands, though on
the whole very flat. The Baltic has no perceptible tides

;

and a great part of its coast-line is in winter covered with

ice, which also so blocks up the harbours that navigation

is interrupted for several months every year. Its three

haffs fronting the mouths of the large rivers must ba
regarded as lagoons or extensions of the river beds, not as

bays. The Oder Haff is separated from the sea by two
islands, so that the river flows out by three mouths, the

middle one (Swine) being the most considerable. The
Frische Haff is formed by the Nogat, a branch of the

Vistula, and by the Pregel, and communicates with the

sea by means of the Pillau Tief. The Kurische Haff

receives the Memel, called Niemen in Russia, and has

its outlet in the extreme north at McmeL Long narrow

alluvial strips called NeJirungen, lie between the last two
haffs and the Baltic, The Baltic coast is further marked
by large indentations, the Gulf of Liibeck, that of Pome-
rania, cast of Riigen, and the semicircular Bay of Dantzic

between the promontories of Rixhoft and Briisterort. • The
German coasts are now well provided with lighthouses.

Surface and Geology.—In respect of physical structure

Germany is divided into two entirely distinct portions,

which bear to one another a ratio of about' 3 to 4. ThS
•northern and larger part may be described as a uniform

plain, covered generally by very recent deposits, but with

small areas of Tertiary and Secondary formations pro-

truding here and there. South and Central Germany,
on the other hand, is very much diversified in^ scenery

and in geological structure. It possesses large plateaus,

such as that of Bavaria, which stretches away, from the

foot of the Alps, fertile low plains like that intersected

by the Rhine, mountain chains, and isolated groups of

mountains, comparatively low in height, and eo situated as

not seriouslj' to interfere with communication either by
road or by railway. Its geological structure corresponds

to this diversity of surfaco. The most ancient rocks of

Germany are the gneisses, schists, and granites which

form the Bohemian and Bavarian plateau, and extend

into Saxony. Another isolated mass of similar rocks

rising into the heights of the Vosges and Black Forest

has been cut tliTough by the valley of the Rhine. Silurian

rocks are bu'i; scantily developed . in Germany. The
Devonia/i system, however, occupies an extensive aj^ea,

since it iofms the high tableland of the Taunus, Hundsruck,

and Eil'el, which ranges westward into Belgium. Carboni-

ferous rocks with productive coal-fields cover isolated areas,

chiefly in north-western Germany, particularly in West-

phalia, at Saarbriick, in Saxony, and in Upper and Lower
Silesia (see Coal). Between the Devonian uplands of the

Taunus and the crystalline rocks of Bavaria a vast area of

western Germany is occupied by the Triassic system, which

ranges from Hanover to Basel and from near Metz to

BaireutL The southern half of this vast Triassic basin is

bordered by a belt of overlying Jurassic rocks which

skirt the Danubian plain in Wiirtemburg and Bavaria.

Cretaceous rocks occur chiefly in north Germany in

scattered patches flanking older formations. They evi-

dently underlie the. great plain, since they are found rising

np here and there to the surface between Westphalia and
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DenraarK. Older Tertiary formations are absent Irom

Germany, save the portion of the Eocene Alps included

within the territory of Bavaria. But Miocene deposits

extend into numerous detached basins, including those of

the Rhine below Bonn, and at Mainz, the country round

Magdeburg, and the plains of Bavaria. These strata

contain valuable seams of lignite. The vast plains of

northern Germany are covered with glacial drift, which

rises to heights of 1400 feet above the sea along the edges of

the flanking hills. Igneous rocks of different ages have been

erupted in many districts, and further diversify the geology.

The best knowu are the Tertiary and post-Tertiary lavas

and cones of the Eifel and Siebengebirge; others of more
ancient date occur along the southern slopes of the Harz.

ifomitains and Plateaus.—Bavaria is the only division

of the country that includes within it any part of the Alps,

the Austro-Bavarian frontier running along the ridge of the

Northern Tyrolese or Bavarian Alps. The loftiest peak of

this group, the Zugspitze (57 miles south of Munich), is

9702 feet in height, being the highest summit in the empire.

The Upper German plain sloping Northwards from the

Bavarian Alps is watered by the Lech, the Isar, and the

Inn, tributaries of the Danube, all three rising beyond the

limits of German territory. This plain is separated on

the west from the Swiss plain by the Lake of Constance

(Bodensee, 1306 feet above sea-level), and on the east

from the undulating grounds of Austria by the Inn. The
average height of the plain may be estimated at about

1800 feet, the valley of the Danube on its north border

being from 15-10 feet (at Ulm) to 920 feet (at Passau).

The plain is not very fertile In the upper part of the

plain, towards the Alps, there are several lakes, the largest

being the Ammersee, the VViirmsee or Starnberg Lake, and
the Chiemsee. Many portions of the plain are covered

by moors and swamps of large extent, there called Moose.

The left or nottherh bank of the Danube, from Eegensburg
(Ratisbon) downwards presents a series of granitic rocks

called the Bavarian Forest (Bayerischer Wald), which must
be regarded as a branch of the Bohemian Forest (Bohmi-
scher Wald). The latter is a range of wooded heights on
the frontier of Bavaria and Bohemia, occupying the least

known and least frequented regions of Germany. The
summits of the Bayerischer Wald rise to the height of about
4000 feet, and those of the Bohemian Forest to 4800 feet,

Hoher Arber, about 49° N. lat., being 4842 feet. The
valley of the Danube above Ratisbon is flanked by Jurassic

plateaus sloping gently to the Danube, but precipitous

towards the valley of the Neckar. The centre of this ele-

vated tract is the Rauhe Alp, so named on account of the

harshness of the climate. The plateau continuing to the

north-east -and then to the north, under the name of the

Franconian Jura, is crossed by the valley of the winding
Altmiihl, and extends to the Main. To the west extensive

andulatiug grounds or low plateaus occupy the area between
the Main and the Neckar.

The southwestern corner of tbe empire contains a

ieries of better defined hill-ranges. Beginning with the
Schwarzwald (Black Forest), we find its southern heights
decline to tbe valley of the Rhine, above Basel, and to

the Jura - The summits are rounded and covered with
rood, the highest being the Feldberg (10 miles S.E. of

Freiburg, 4902 feet). Northwards the Black Forest
)asse3 into the plateau of the Neckarbergland (average
leight, 1000 feet). The heights between the lower
Neckar and the ^fain form the Odenwald (about 1700

.
''eet); and the Spessart, whicb is watered by the Main on
three sides, is nothing but a continuation of the Odenwald.
West of this range of hills lies the valley of the upper
Rhine, extending about 180 miles from south to north,

•nd with a width of only 20 to 25 miles- In. the up;^sr

parts the Rhine is rapid, and therefore navigable with
difllculty; this explains why the towns there are not

along the banks of tbe river, but some 5 to 10 miles

off. But from Speyer (Spires) -town succeeds town as far

down as Diisseldorf. The western boundary of this valley

is formed in the first instance by the Vosges, where granite

summits rise from under the surrounding red Triassic

rocks (Sulzer Belchen, 4700 feet). To the south the

range is not continuous with the Swiss Jura, the valley of

the Rhine being connected here with the Rhone system

by low ground known as the Gate of Miilhausen. The
crest of the Vosges is pretty high and unbroken, the first con-

venient pass being near Zabern, which has been taken ad-

vantage of for the railway from Strasburg to Paris. On the

northern side the Vosges are connected with the Haardt
sandstone plateau (Kalmit, 2230 feet), which rises abruptly

from tie plain of the Rhine. The mountains south of

Mainz (Mayence), which are mostly covered by vineyards,

are lower, the Donnersberg, however, raising its head to

2202 feet. These hills are bordered on the west by the

high plain of Lorraine and the coal-fields of Saarbriickeo, the

former being traversed by the river Moselle. The larger

half of Lorraine belongs to France, but the German part

possesses great mineral wealth in its rich layers of ironstone

(siderite), and in the coal-fields of the Saar. The Devonian
tract of the Hundsruck, Taunus, and Eifel is an extended

plateau, divided into separate sections by the river valleys.

Among these the Rhine valley from Bingen to Bonn, and that

of the Jloselle from Treves to Coblentz, are winding gorges

excavated by the rivers. The Eifel presents a sterile,

thinly-peopled plateau, covered by extensive moors in

.several places. It passes westwards imperceptibly into the

Ardennes. The hills on the right bank of the Rhine also

are in part of a like barren character, without wood;
the Westerwald (about 2000 feet), which separates the

valleys of the Sieg and Lahn, is particularly so The
northern and southern limits of the Niederrheinisches

Gebirge present a striking contrast to the central region.

In the south the declivities of the Taunus (2890 feet) are

marked by the occurrence of mineral springs, as at Ems
on the Lahn, Nauheim, Homburg, Soden, Wiesbaden, &c.,

and by the vineyards which produce the best Rhine
wines. To the north of this Gebirge, on the other band,

lies the great coal basin of Westphalia (the largest in

Germany). In the south of the hilly duchy of Hesse rise

the isolated mountain groups of the Vogelsberg (2530 feet)

and the Rhon (3117 feet), separated by tbe valley of the

Fulda, which uniting further north with the Werra forms

the Weser. To the east of Hesse lies Thuringia, a province

consisting of the far-stretching wooded ridge of the

Thiiringer Wald (with three peaks of upwards of 3000 feet

high), and an extensive elevated plain to the north. Its

rivers are the Saale and Unstrnt. This plateau is bounded
on the north by the Harz, an isolated group of mountains,

rich in minerals, with its highest elevation in the bare

summit of the Broeken (3743 feet). To the 'yest of tto

Harz a series of hilly tracts is comprised under the name of

the Weser Mountains, out of which above Minden the river

Weser bursts by the Porta W<;gtpliaiica. A narrow ridge, the

Teutoburger Wald (1300 feet), extends between the Weser
and the Ems as far aa the neighbourhood of Osnabriick.

To theeast theThiiringerWald is connected by the plateau

of the Frankeriwald with the Fichtelgebirge. This group of

mountains, cocupying what may be regarded as ethnologi-

cally the centre of Germany, forms a hydrographical centre,

whence the Nab flov/s southward to the Danube, the Jfain

westward to the Rhine, the Eger^eastward to the Elbe, and
the Saale northward, also icto the Elba In the north-east

the Fichtelgebirge connects itself dirtctly with the Erzge-

bircc, »4;oh fcrni" 'ie rigrthem boundary of Boheihia.
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The southern siiles of tliis range are compuratively steep

;

ou the north it slopes gently down to the plains of Leipsic,

but is intersected by the deep valleys of the Elster and
JIulde. Although by no means fertile, the Erzgebirge is

very thickly peopled, as various branches of industry have
taken root there in numerous small places. Around
Zwickau there is a productive coal-field, and mining for

metals is carried on near Freiberg. In the east a table-

land of sandstone, called Saxon Switzerland, from the

picturesque outlines into which it has been eroded, adjoins

the Erzgebirge; one of its most notable features is the

deep ravine by which the Elbe escapes from it. Numerous
quarries, which sup[)ly the North German cities with stone

for buildings and monuments, have been opened along the

villey. The sandstone range. of the Elbe unites in the east

with tlie low Lusatian group, along the east of which runs

the best road from northern Germany to 13oheniia, Then
comes a range of lesser hills clustering together to form
the frontier between Silesia and Bolie.mia. The most
western group is the Isergebirge, and the next the Eiesenge-

birge, a narrow ridge of about 20 miles' length, with bare

summits. Excluding the Alps, the Schneekoppe (5266
feet) is the highest peak in Germany ; and the southern

declivities of this range contain the sources of the Elbe.

The hills north and north-east of it are termed the Silesian

Mountains. Here one of the minor coal-fields gives em-
ployment to a population grouped round a number of

comparatively small centres. One of the main roads into

Bohemia (the pass of Landshut) runs along the eastern

base of the Riesengebirge. Still farther to the east the

mountains are grouped around the hollow of Glatz, whence
the Neisse forces its way towards the north. This hollow
is shut iu on the east by the Sudetic group, in v.'hich the

Altvater rises to almost 4900 feet. The eastern portion

of the group, cnlled the Gcsenke, slopes gently away to the

valley of the Oder, which atfords an open route for the

international traflic, like that through the Jliilhausen Gate
in Alsxce, Geographers style this the Moravian Gate.

The North-German plain presents little varietj', yet is

not absolutely uniform. A row of low hills r^ns generally

parallel to the mountain ranges already noticed, at a dis-

tance of 20 to 30 miles to the north. To these belongs the

Upper Silesian coal-basin, which occupies a considerable

area in south-eastern Silesia. North of thj middle districts

of the Elbe country the heights are called the Flaming hills.

Westward lies as the last link of this series the Liineburger

Haide ou Heath, between the Weser and Elbe^ north of

Hanover. A second tract, of moderate elevation, sweeps

round the Baltic, without, however, approaching its shores.

This plateau contains a considerable number of lakes, and
is divided into three portions by the Vistula and the Oder.

The most eastward is the so-called Prussian Seenplatte.

Spirdingsse (430 feet above sea-level, 'iind 46 square miles

in area) and Mauersee are the largest lakes; they are

situated in. the centre of the plateau, and give rise to the

PregeL Some peaks near the Russian frontier attain to

1000 feet. The Pomeranian Seenplatte, between the

Vistula and the Oder, extends from S.W. to N.E., its

greatest elevation being in the neighbourhood of Datitzic

(Thurmberg, 1096 feet). The Seenplatte of Mecklenburg,
on the other hand, stretches from S.E. to N.W., and most
of its lakes, of which the Muritzsee is the largest, send
their waters towards the Elbe. The finely wooded heights

which surround the bays of the east coast of Holstein and
Schleswig may be regarded as a continuation of these

Baltic elevations! The lowest parts, therefore, of the

North-German plain, excluding the sea-ccasts, are the
central districts from about 52° to -53° N. lat., where the

Vistula, Netze, Warthe, Oder, Spree, and Havel form vast

wampy lowlanrls <}U Cermiu called Brucke), which, during

the last hundred years, have been considerably reduced by
the construction of canals and by cultivation,—improve-

ments due in large measure to Frederick the Great. The
Spreewald, to the S.E. of Berlin, is one of the mostremark-
able districts of Germany. As the Spree divides itself

there into innumerable branches, enclosing thickly woodtd
islands, boats form the only means of communication.
West of Berlin the Havel widens into what are called the
Havel lakes, to which the environs of Potsdam owe their

charms. In general the soil of the North-German plain

cannot be termed fertile, the cultivation nearly everywhere
requiring severe and constant labour. Long stretches

of ground are covered by moors, and there turf-cutting

forms the principal occupation of the inhabitants. The
greatest extent of moorland is found in the westernmost
parts of the plain, in Oldenburg and East Frisia. The
plain contains, however, a few districts of the utmost fer-

tility, particularly the tracts on the central Elbe, and the
marsh lands on the west coast of Holstein and the north

coast of Hanover, Oldenburg, and East Frisia, which,

within the last two centuries, the inhabitants have reclaimed

from the sea by means of immense dikes.

Rivers.—Nine independent river-systems may be distin-

guished : those of the Memel, Pregel, Vistula (Weichsel),

Oder, Elbe, Weser, Ems, Rhine, and Danube. Of these the

Pregel, Weser, and Ems belong entirely, and the Oder
mostly, to the Germcn empire. The Danube has its sources

on German soil; but orily the fifth part of its course is

German. Its total length is 1730 mile.s, and the Bavarian

frontier at Passau, where the Inn joins it, is only 350 miles

distant from its sources. It is navigable as far as Ulm, 220
miles above Passau ; and its tri^autaries the Lech, Isar, Inn,

and Altmiihl are also navigable. The Rhine is the most
important river of Germany, although neither its sources

nor its mouths are within the limits of the empire. From
the Lake of Constance to Basel (122 miles) the Rhine forms
the boundary between the German empire and Switzerland;

the canton of Schaffhauseu, however, is situated on the

northern bank of the river. From Basel to below Em-
merich the Rhino belongs to the German empire—about

470 miles, or fourth-sevenths of its whole course. It is

navigable all this -distance, as are also the Neckar from
Esslingen, the Maiii from Bamberg, the Lahn, the Lippe,

the Ruhr,, the ^loselle from Metz, with its affluents the Saar

and Sauer. Vessels sail up the Ems as far as Papen-

burg, and river craft as far as Greven, and the river is con-

nected with a widely branching system of canals for turf-

boats. The Fulda, navigable for 63 miles, and the Werra.

38 miles, above the point where they unite, form by tlieir

junction the Weser, which has a course of 271 miles, and
receives as navigable tributaries the Aller, the Leine from
Hanover, and some smaller streams. Large steamers

cannot, however, get as far as Bremen, and that commercial

emporium has, in consequence, been obliged to form a sea-

port at Bremeuhafen. The Elbe, after a course of 250
miles, enters German territory near Aussig, 4S2 miles from
its mouth. It is navigable above this point to its junction

with the Moldau. Hamburg may be reached by vessels of

10 to 11 feet draught. The navigable tributaries of the Elbe

are the Saale (below Naumburg), the Havel, Spree, Elde,

Sude, and some others. The Oder begins to be navigable

almost on the frontier at Ratibor, 480 miles from its mouth,

receiving as navigable tributaries the Glatz Neisse and
the Warthe. Only the lower course of the Vistula belongs

to the German empire, within which it is a hroad, navigable

stream' of considerable volume. On the Pregel ships "of

2500 tons reach Konigsberg, and river barges reach

Insterburg ; the Alle, its tributary, may also be. navigated.

The jNIemel is navigable in its course of 113 miles

from the Russian frontier. Germany i-^ thus a country
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abounding in. natariil waterways, the total lengtb of them

being estimated at 7000 miles. But it is only the Rhine, in

it5 middle course, that has at all times sufficient volume of

water to meet the requirements of a good navigable river.

Lahes.—The regions which abound in lakes have already

bo.en p&inted out. The Bodensee or Lake of Constance

(186 square miles) is on the frontier of the empire,

—

Ijortions of the northern banks belonging severally to

Bivaria, Wiirtemberg, and Baden. The largest lake en-

tirely on German territory is tiie Chiemsce (75 square

miles) ; the Ammersee and the Wiirmseo are, however, but

little less. A good many smaller lakes are to be found in

the Bavarian Alps. The North-German plain is dotted

with upwards of DOO lakes, covering an area of about 2500
square miles. The largest of tliese are the three Haflfs,

—

the Oderhaff covering 370 square miles, the Frische Haff

332, and the Kurische Haff C26. The lakes in the

Prussian and Pomeranian provinces, in Mecklenburg, and
in Holstein, and those of the Havel, have already been

mentioned. In the west the only lakes of importance are

the Steinhuder Meer, 14 miles north-west of Hanover, and
the Diimsrsee on the southe^'n frontier of Oldenburg.

Climate.'—The climate of Germany is to be regarded as

intermediate between the oceanic and continental climates

of western and eastern Europe respectively. It has nothing
in common with the Mediterranean climate of southern

Europe, Germany being separated from that region by the

lofty barrier of the Alps. Although there are very con-

siderable differences in the range of temperature and the

amount of rainfill throughout Germany, these are not so

great as they would be were it" not that the elevated

plateaus and mountain chains are la the south, -while the

north is occupied by low-lying plains. In the west no
chain of hills intercepts the warmer and moister winds
which blow from tbs Atlantic, and these accordingly in-

fluence at times even the eastern regions of Germany. The
mem annual temperature of south-western Germany, or the
Rhine and D.inube basins, has in recent years been about

' 52^ to 54", that of central Germany 48° to 50°, and that

of the northern plain 46° to 48°. In Pomerania and West
Prussia it is only 44° to 45°, and in East Prussia 42° to 44°.

The warmest districts of the German empire are the northern
parts of the Rhine plain, from Carlsruhe downwards,
especially the Rheinthal ; these are scarcely 300 feet above
the sea-level, and are protected by Uiountainous tracts of

land. The same holds true of the valleys of the Neckar,
Main, and Moselle. Hence the vine is everywhere cultivated

in these districts. The mean summer'temperature there is

66° and. upwards, while the average temperature of January
does not des:end to the freezing point (32°). The climate

of north-western Germany (west, of the Elbe) shows a pre-

dominating oceanic character, the summers not being too
hot (mean summer temjperature 60' to 62°), and snow in

winter remaining but a short time on the ground. West
of the Weser the average temperature of January exceeds
32°

; to the east it sinks to 30°, and therefore the Elbe is

generally covered with ice for some months of the year, as

are also its tributaries. The further one proceeds to the
east the greater are the contrasts of summer and winter.

While the average summer warmth of Germany is 60° to

62°, the January temperature falls as low as 26° to 28° in

West Prussia, Posen, and Silesia, and 22° to 26° in East
Prussia and Upper Silesia. The navigation of the rivers is

regularly interrupted by frost. Similarly the upper basin
of the Danube, or the Bavarian plain, has a rather inclement
climate in winter, the average for January being 25° to 20°.

As regards rainfall, Germany belongs to those regions
•There atmospheric precipitation takes ])lace at all seasons,
but chiefly in the form of summer rains. In respect to
the quantity of rain the empire takes a middle position

between the humidity of north-western Europe and the

aridity of the east. There are considerable differences

between particular places. The rainfall is greatest in the

Bavarian table-land and the .hilly regions of western

Germany, For the Eifel, Sauerland, Harz, Thiiringer

Wald, Rhon, Vogelsberg, Spessart, the Black Forest, the

Vosges, (tc, the annual average may be stated e.t 34 incljos

or more, while in tho lower terraces of south-westsrn

Germany, as in the Erzgebirge and the Sudetic. range, it is

estimated at 30 to 32 inches only. The same avtMge
obtains also on the humid north-west coast of Germany ns

far as Bremen and Hamburg. In the remaining parts of

western Germany, on the shores of Further Pomerania, and
in East Prussia, it amounts to upwards of 24 inches. In

western Germany there is a district famous for the scarcity

of rain, and for producing the best kind of wine : in the

valley of the Rhine below Strasburg, in the Palatinate, and
also in the valley of the Main, no more than from 16 to 20
inches fall. Mecklenburg, Brandenburg, and Lusatia,

Saxony and the plateau of Thuringia, West Prussia, Posen,

and Lower Silesia are also to be classed among the more
arid regions of Germany, the annual ainfall being 16 to

20 inches.

Vegetation, Animals, and AGEictrLTiTEE.

The flora of Germany comprises about 3000 species t)/

phanerogamic and about 4000 cryptogamic plants. The
country does not, however, form a single natural region,

and cannot be characterized dislLnctively by any ofithe
principal botanical typos.

No uniform returns for the whole empire have been pub-
lished, furnishing details regarding the distribution of tho
soil in respect of its cultivatiop, and thus statistics can only
be collected from the official returns and estimates ov
valuations for separate districts. The following tabular

statements must therefore be regarded as only approximately
accurate :

—

Cultivable and Unmllivahle Ana.

States or Groups.
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Forests.—The woodlands form about one-fourtli of the

entire soil, the proportion of forest being far greater than

in any other state in the west or south of Europe ; tlie

percentage for France is but 17, for Italy 12; for Great

Britain about 3. The state forests alone occupy 17,600

square miles ; and the greatest attention is paid tiirough-

out the empire to forest culture. Speaking generally,

northern is not nearly so well wooded as central and

southern Germany", where indeed most of the smaller

mountains are" covered with timber, as is indicated by the

frequent use of the termination wald affixed to the names

of the mountain ranges (as Scliwarzwald, Thiiringer Wald,

ic). The "Soenplatten" are less wooded than the hill

country, but the eastern portion of the northern lowlands

is well provided with timber. A narrow strip along the

shores of the Baltic is covered with oaks and beeches;

further inland coniferous trees are the most prevalent, par-

ticularly the Scotch fir; birches are also abundant. The

mountain forests consist chiefly of firs, pines, and larches,

but contain also silver firs, beeches, and oaks. Chestnuts

appear on the terraces of the Ehine valley, and in Swabia

and Franconia. The whole north-west of Germany is

destitute of wood, but to compensate for this the people

have ample supplies of fuel in the extensive stretches of turf.

Agriculture.—The same kinds of cereal crops are culti-

vated in.all parts of the empire, but in the south and west

wheat is predominant, and in the north and east rye, oats,

and barley. To these in some districts are added spelt,

buckwheat, millet, rice-wheat {Triliciim cUcocciim), lesser

spelt (Triticum monococciim), and maize. In general the soil

is remarkably well cultivated. The three years' rotation

formerly in use, where autumn and spring-sown grain and

fallow succeeded each other, has now been abandoned, ex-

cept in some districts, where the system ha-s been modified

and improved. In South Germany the so-called Fnicht-

wechsd is practised, the fields being sown with grain crops

every second year, and with pease or beans, grasses, pota-

toeS; turnips, &o., in the intermediate years. In North

Germany the mixed JCoppelwirthscha/t is extending, by

which system, after several years of grain crops, the ground

is for two or three seasons in pasture. No general statistics

on the subject of crops have as yet been published, but,

according to private estimates, a fair average season will

yield 325 million quarters of rye,' oats 300, wheat and spelt

170, barley 100. In good seasons the production has been

found sufficient to meet the native demand. Formerly the

exports of the produce of the wheat and pulse crops exceeded

the imports, but the importation of cereals has now for a

number of years been constantly increasing. The potato is

largely cultivated, not merely for food, but for distillation

into spirits. This manufacture is prosecuted especially in

eastern Germany. The Prussian provinces east of the

Elbe, including ]\Iecklenburg and Saxony, with a popula-

tion of about 19 millions, produced 72 million gallons" of

spirits in 1876, while the rest of Germany (population 24

millions) produced only 25 million gallons. The common

the last thirty yeara. There ore two centres of the beet-

root sugar production: 231 factories, or more than two-

thirds of the whole, are in Prussian Saxony, Hanover,

Brunswick, Anhalt, and Thuringia, and there are 71

in Silesia, Brandenburg, and Pomerania, the principal

centre of the latter group being Frankfort-ou-the-Oder.

Flax and hemp are cultivated, though not so much as

formerly, for manufacture into linen and canvas, and also

for the production of oil. The home supply no longer

suffices for the native demand. The cultivatiou of hops is

in a very thriving condition in the southern states of

Germany. The soil occupied by hops was estimated iu

1873 at 93,680 acres,'—a larger area than in any other

country of the globe (Great Britain having about 70,000

acres). The total production of hops is 477,000 cwts., and

of this 402,000 cwts. are grown in Bavaria, Wiirtemberg,

Baden, and Alsace-Lorraine. Hops thus form one of the

standard articles of exportation from Germany, as well as

beer. The following table shows the number of breweries

in different parts of the country, and the amount of theii

production :

—

Tears.
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and Hanover are particularly remarkable in this respect.

The best meadow lands of Bavaria are in the outer range

of the Alps, those of Saxony in the Erzgebirge. The follov,--

ing table shows the results of a live-stock census in 1873 :

—

Horses 3,352,231
Cattle 15,776,702
Sheep -. 24,999,406
Pigs 7,124,088
Goats 2,320,002

Total 53,672,429

The breeding of domestic animals is prosecuted most
Jxtensively in Bavaria, and in the maritime provinces.

There we find 1000 to 1500 head of the larger kinds

[horses, cattle, sheep, goats, swine) for every 1000 inhabit-

mts ; in the rest of eastern Germany 600 to 800 ; and in

lentral and southern Germany only 400 to 600. In the

aumberof horses Germany ranks with Great Britain (about

60 for every 1000 inhabitants) ; and, although the pro-

Suction cannot satisfy the home demand, the imports being

tiearly 30,000 in excess of the exports annually, the breed-

ing of horses has attained great perfection. The main
centre is in East and West Prussia, where tliere are more
than half a million of horses,—about 30 per English square

mile; then follow the marsh districts on the Elbe and

Weser, some parts of Westphalia, Saxony, and Upper
Silesia, Lower Bavaria, Lower Alsace, and Lorraine. Cattle

abound in most South-German states, especially Bavaria

and Wiirtemberg, where there are 180 to 200 head for

every square mile. In the northern and north-eastern dis-

tricts, on the other hand, the numbers are small (in some
districts only 30 to 50 head to the square mile), except

Schleswig-Holstein and the marsh lands along the shores

of the North Sea, whence there is a considerable exportation

to England. The aggregate number of sheep in Germany
is only exceeded in Europe by that in Great Britain and

Russia. The principal sheep districts are Pomerania and

ilecklenburg (300 per square mile). As a rule, sheep-

farming is resorted to where the soil is of inferior quality

and unsuitable for tillage and the breeding of cattle. Far
more attention is accordingly given to the rearing of sheep

in northern and north-eastern Germany than in Schleswig-

Holstein, East Frisia, Westphalia, Rbineland, and South
Germany. The exportation of sheep is considerable,

amounting in 1871 to 1,460,000 head; in 1875, however,

the number was only 1,000,000. At the same time the

native demand for wool is not covered by the homo pro-

duction. The largest stock of swine is in central Germany
and Saxony, in Westphalia, on the lower Rhine, in

Lorraine, Hesse, &c. Central Germany (especially Gotha
and Brunswick) exports sausages and hams largely, as well

as Westphalia ; but the excess of swine imported over the

exports for the whole of Germany ranges from 600,000 to

800,000 annually.

Agricultural Popidadon.—Tn the census returns of 1871
the number of persons entered as agriculturists (including

persons engaged in rearing stock, in forestry, and the

fisheries) was about 12,210,000, comprising 1,844,202 pro-

prietors (1,690,931 males and 153,271 females), 2,101,005
agricultural labourers, <S:c., with 6,764,747 members of their

families (2,338,174 males and 4,426,573 females), and
about 1,500,000 (660,000 -males and 840,000 females)

engaged in household duties. Agriculture thus supports

'Vrec-ter.ths of the population.

Wild A nimals.—The number of wild animals in Germany
13 iiot very great. Foxes, martens, weasels, badgers, and
utters are to be found everyv/here ; wolves are rare, but
they find their way sonietimes from French territory to the

western provinces, or from Poland to Prussia and Posen.

Among the rodents tho hamster and the field-mouse are a

icourge to agriculture. Of game there are tlie roc, stag.

boar, arid hare ; the fallow deer and tlie wild rabbit ar«

less common. The elk is to be fouud in the forests of Eait

Prussia. Tho feathered tribes are everywhere abundant in

the fields, woods, and marshes. Wild geese and duck*;

grouse, partridges, snipes, woodcocks, quails, widgeons, and

teal are plentiful all over the country. Geese and ducks

are found mostly in the flat districts, where the great

abundance of standing water affords ample scope for their

increase. Tamo geese are bred in large flocks, particularly

in Pomerania. The length of time that birds of passaije

remain in Germany differs considerably with the differeut

species. The stork is seen for about 170 days, the huui'.e-

swallow 160, the snow-goose 260, the snipe 220. In

northern Germany these birds arrive from twenty to thitty

days later than in the south.

Tho waters of Germany abound with fish ; but the genera

and species are few. Carp and salmon tribes are the most
abundant ; after them rank the pike, the eel, the shad, the

roach, the perch, and the lamprey. In addition to frogs,

Germany has few varieties of Amphibia. Of serpents theio

are only two kinds, one of them being poisonous.

The rearing of bees is particularly attended to in the

heathy districts of Hanover. The number of bee-hives may
be estimated at 2 millions, and the produce of wax and
honey at 100,000 cwts. The cultivation of silk-worms has

been attempted, but has either entirely failed or had very in-

difi'erent success. In 1852-62 an attempt was made to

extend the cultivation of the mulberry in the province of

Brandenburg ; but disease among the silk-worms, which it

Was found impossible to repress, rendered it unsuccessful.

Mines and Minerals.

Germany abounds in useful minerals, and in consequence

takes a high place among industrial states. The produc-

tion falls short, indeed, of that of England, but bears com-
parison with that of France and of the United States. The
last annual report of the imperial statistical oflice (for the

year 1876) classified the mineral produce of Germany unde.

the following heads :

—

Mineral Produclion in 1876.

Minerals,
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instance, the iron districts of Nassau, of the Sieg valley, and

of Hesse, Thuringia, Lorraine, Bavaria, and Wurtemberg.

Iron Ore Production, 1848-1876.
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cwts., value about £600,000; iu 1S7G, 1,CG4,500, value

Xt, 740,000. 70 per cent, is produced in Upper Silesia in

the neighbourhood of Beuthen, the rest in Westphalia and

the Rliiiicland;

Salt.—Germany possesses abundant salt deposits. The
actual production not ouly covers the home consumption,

but also allows a yearly increasing exportation, especially

to Russia, Austria, and Scandinavia. In 1877-78 there

were 77 salt works in opsration, 8 of wliicli were mining

works for rock-salt. Tlie provinces of Saxony and Han-

over, with Thuriiigia and Anlialt, have 26 works, and

produce half the whole amount. A large work is found

at Strzalkowo (Posen), and smaller ones near Dortmund,

Lippstadt, and iMiuden (Westphalia). Tu South Germany
salt abounds most in Wiirtemberg (Hall, Heilbronn,

Rottweil) ; the principal Bavarian works arc at the foot

of the Alps near Freilassing and Rosenheim. Hesse and

Baden have C salt works ; Lorraine and the Upper

Palatinate, G. The total yield now amounts to 8,318,000

cwts. boiled salt, 3,221,000 cwts. rock salt, and 250,000

cwts. of other kinds. The production has made great

advance during the last thirty years, having in l8r)0

been only 5 million cwts,, while ia 1877 it was upwards

r)f 11 niillioa cwts.

Chloride of PolasU.—A considerable amount of this sub-

stance is turned out by 15 works in Auhalt, where only

t'le potash ores are found. The production there in 1876
was 816,000 cwts., value about £250,000.

Population.

Till very recent times no estimate of the population

of Germany was precise enough to be of any value. At the

beginning of the present century the country was divided

into some hundred states, but there was no central agency

for instituting an exact (?imisus on a uniform plan. Even
the formation of the German Confederation in 1815
ell'ectcd but little change in this respect, and it was left

to the different states to arrange iu what manner the

census should be taken. On the fo. mation, however, of

the German Customs Union or Zolh'eiein between certain

German states, the necessity for accurate statistics became
apparent, since the amounts accruing from the common
import duties were to be distributed according to tiie number
of inhabitants in the several states. The ZoUverein had its

origin in a customs convention between Prussia and the

grand-duchy of Hesse in 1828 ; and other states, as they

gradually became convinced of the advantages afforded by a

general customs frontier, joined it from time to time during
the succeeding forty years. The following table shows the

progressive territorial limits of the Zollvercin—which maybe
regarded as the precursor of the present German empire :

—

Population of the ZoUi-ercin.

1823
1831

1844
1851

ISlJS !

1871

Slates cnteilnt; duiing tlie \

I'ciioils.

Piussia, Ili'sse (grand-duchy)
Hesse-Oissd
iJavaria, AVurteiuberg, Sax- )

ony, Tliurius'a, &c (

Uninswick, Luxembourg, 4:c.

Hanover, Oldenburg
Schleswig-HolsteiD, Laueu- )

burg, Jleckleuburg j

Alsace- Lorraiue

11-2,000 13,205.254
115,300 15,090,075('34)

163 900
I 2^,478,120

171,900 1 28,498,136('43)

191,800 32,559.055('52)

205,500 1 38,277,939l'67)

209.281 L40,677,950

The returns made at dififerent times by the seiiarate
states cannot be combined into an aggregate, showing^iire-
cisely the former population of Germany. An enumera-
tion was made every third year of the number of people
that could bo held as' belonging to the difforen states

comprised in the ZoUverein ; ancl it was only from 1867

that the returns gave the actual resident population. The
following table gives the area and population of the twenty-

six states of Germany as loturned at the two last censuses

(1871 and 1875):—

Popu'alion of tlie German EBUrirc, 1871 and 1873.

Slates ot tlie Empir

Kinrjdoms.

Prussia

Bavaria
Saxony
Wiirtemberg
Grand-Duchies.

liadeu

Hesse
Jleckleuburg-Schweiin
S.ixe-Weimar
Jleckleiiburg-StrcUtz

Oldenburg ..

Ducktcs.

Brunswick
S.ixe-lleiuingen

Saxc-Altenbuig
Sa.xe-Coburg-Gotlia ..

Anhalt
Principalities.

Sclnvarzburg - Rudol
stadt

Sehwarzburg-Sonders-
hansen

Waldeck
Heuss-Greiz
I!cus3-Geia

Schaumbuig-Liriie

.

Lijipe

Free Toioiis.

LUbeck
Brcinuii

Hamburg
Inqicrial Tcn-ilory.

Alsace- Lorraine

Arcs.
Ensliah Sti.

Miles.

Total..

134,178
29,292
5,789

7,531

5,824

2,965
6,137
1,404
1,131

2,471

1,425
953
610
760
906

333

433
122
320
171

438

109
97

158

6,603

24,691,433
4,863,450

2,556,244
1,818,539

1,461,562
852,894

557,897
286,183
96.982

314,459

311,764
187.957
142,122
174,339

203,437

75,523

67,191

56,224
45,094
89,032
32,059

111,135

62,158
122,402
338,974

1,549,738

25,742,404
5,022,390

2,760,586
1,831,505

1,507,179
884,218

653,785
292,933
95,673

319,314

327,493
194,494
145,844

182,599
213,565

76,676

67,480

54,743
46,985

92,375
33,133

112,452

56,912
142,200

388,618

1,531,804

208,425 41,058,792 42,727,360

The following table shows the rate of recent increase,

the population of Alsace-Lorraine returned at the French

census of 1S06 being included in the statement for 1867:

—

Yeai-3.
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Pomerania, Prussi.i, Poseii, Lave increased by 50 to CO iter

cent. Tliis is to bo explained by the fact that there Las

been a very extensive immigration into Prussia since

1815, whereas emigration lias been mostly from South

Germany. But the surplus of births over deaths also has

at all times been greater in the North.

Iixcrciisc of Popululion in. States.

Provinces or Slates.
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German emigrauts go to the United States,—90-5 per cent.

o^ the -n-liole (207,974) Laving embarked for that country

in 1873-76. According to tlie official returns of the board

o.f statistics at Washington, more than 2,900,000 immi-
grants arrived from Germany at American ports during

1820-1877. The rest of the emigrants find their way to

*.ustralasia, Brazil, the Cape, &c.

Immijrauis and Foreigners.—In comparison with the

t migrants, the number of immigrants is inconsiderable.

Vhe bulk come from Belgium, Holland, and Russia. The
fallowing table shows the number of natives of the empire

who after being abroad have re-established themselves at

/'Ome, and also the number of naturalized foreigners:

—
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Belgium ; but the towu3 of England and Wales of 50,000

ioUabitauts and upwards have nearly 9 J million inhabitants,

or 44 per cent, of the whole population.

Densitii of Fupulation.—The town population amounts

in some districts," such as Gumbinncn (East Prussia) and

Lower Bavaria,.to only 11 to 12 per cent.; in others, as

Zwickau, Leipsic, Diisseldorf, it reaches 50 to 66 per cent.

Arranging Germany in 13 large divisions, we get the follow-

ing table, the divisions being named after their principal

provinces :

—

. Prussia (East and West)

. Pomeranid. SchlcswiR-lIolstcin, Meek-

)

lenbur?, £c f

. Brandeaburg (not including Lferlin) uiid
t^

Pos«u )

. Hanover, Miinster. Oldenburc, &c
, B-varia (not includinj; Palatinate)

. Pix>v. of Saxony, Anhalc, Bl-unswick, ^.

. Hesse, Hease-Xassan, Minden, Lii>pc .

, WUrtemberi;. Baden „
'. .\lsacc-Lorraine, Patattnate
. Rhiaelaad, Arnsberf;
. Saxony and TIiurin.;ia .»«» .......

. Berlin

Total 42,717,360 205

3,139,171

3,6C^2S9

3,765,637

2.437,476

4 381,136

3.123,643
3.84.3.699

3.033.856

3.455.150
2.173.058

4,82.3,215

3,8.59.972

966,858

23-8 762

42-3 57 7

The most thinly peopled territories are found, not as

might be expected in the mountain regions, but in some
parts of the plains. There a^e not more than 50 persons

to the square mile (about the same proportion as in the

Scotch Highlands) on the moora of the Isar north of

Munich, on the East-Frisian moors, and on the Liineburg

Heath. There ars 50 to 100 inhabitants to the square mile

on the Seenplatten of Pomerania and Mecklenburg, on the

middle ridges of Sehleawig-Holstein, in the northern districts

of Hanover, in the SpreewalH, (fee. Leaving out of account

the small centres, Germany may be roughly divided into

two thinly and two densely peopled parts. In the former

division has to be classed all the North German plain; there

it is only in the valleys of the larger navigable rivers,

and on the southern border of the plain, that the density

reaches 150 to 200 inhabitants per square mile. Li some
places indeed it is far greater: at the mouths of the Elbe

and the Wesor, in East Holstein, in the delta of the Memel,
250 to 300, and in *he environs of Hamburg even 400, in-

habitants are found to the square mile. This region is

bordered on the south by a very densely inhabited district,

the northern boundary of which may be defined by a line

from Bresku to Hanover, and its southern by a line from
Cobarg via Cassel to Jtiinster, Here the density rises

from 150 to 570 per square mile, for in this part of

Germany there are not only very fertile districts, such
as the " Goldene Auo " in Thuringia, but ako centres

of industry. The population is thickest in Upper Silesia

around Bouthen (coal-fields), round Eatibor, Neisse, and
Waldenburg (coal-fields), round Zittau (Saxoity), in the

Elbe valley around Dresden, in the districts of Zwickau
and Leipsio as far as the Saale, in the Goldene Aue, on
the northern slopes of the Hartz, and around Bielefeld

in Westphalia, In all these places the density is greater

than 350 inhabitants to the square mile, and in Saxony
it exceeds 500. The third division of Germafiy compuisas

the basin of the Danube and Franconia (the Upper Main
system), and sweeps to the north-west between the valleys

of the Werra and the tributaries of the Rhine as far aa

Sauerland. The population of Franbonia rises a little above
that of the rest of this region, the density in the valley of

the Regnitz between Nuremberg and Bamberg, and in the

Main valley round Wiirzburg, reaching about 200 to 240
iuhabltaats per square mile.. Thefov.rth division embrace.

the valleys of the Rhino and the Neckar. In, the latter

and in the Upper Rhine plain agriculture has reached a

high degree of perfection, and the soil is so fertile as tj

support a population of 400 per square mile. North of the

Niederrheinisches Schiefergebirge, again, are rich coal-fields,

—making this the most important industrial district in

Germany. Here indeed, in the governmental district of

Diisseldorf, the population amounts to 700 per square mile,

—about the same proportion as in the West Riding of

Yorkshire ; but no sucli density as exists in Lancashire

(1500 to the square mile) is found anywhere in Germany.

West of the Rhine a thickly peopled tlistrict is grouped

round the coal-field of the Saar basin, but there is only

a scattered population in the surrounding country. On
the Eifel there are scarcely 100 inhabitants to the square

mile.

Houses.—The number of houses was estimated in 1871

at 5,330,000, so that the average number of inhabitants per

house is from 7 to 8. In England and Wales it is only 53
(1871). The greatest proportion of dwelling-houses to the

population is in Alsace (5 'I persons to one house) and in

Swabia (5*4). All the larger cities of Germany consist

largely of houses in which a number of families live

together. In Berlin the proportion per house is 57 persons,

while in London it is only 8. This marks one important

point of difference in the habits of the two countries.

Occupations.—The census of 1871 distinguishes 8 prin-

cipal classes of occupation, but does not subdivide these.

The official returns give for each class the number of per

sons engaged in the several occupations comprised in that

class, with the numbeE of attendants and other members of

the families of those so occupied. The following table pre-

sents an abstract of the returns. In the case of Alsace-

Lorraine the attendants are not given in the separate

classes, but are all returned under ch?S D.

Occapations.
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weight, the net weight being about 4 per cent, less) of the

raw material, it will be seen that this industry has not im-

juToved since 1873 :

—
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with the year 1866, and is closely connected with the eco-

nomical and political progress of Germany. Numerous
great undertakings were then set on foot, partly to remedy

the defects of the existing system. Everywhere it became

a primary object to establish the most direct lines of com-

munication between important places of industry and com-

merce. As a consequence the German railway system was

immensely enlarged, and from 1865-75 it has nearly been

doubled. In 1872, 2000 miles were opened, tho average

from 1869 to 1877 being 1080 miles annually, so that Ger-

many now owns a greater length of railways than any other

state in Europe. On the 31st December 1877 Germany had
18,830 miles, Great Britain and Ireland 17,092, Franco

14,785. As regards proportion to the area and population,

however, Belgium, Great Britain, and Switzerland are still

in advance. In 1877 Belgium had 320 miles of railways

to every 1000 square miles, Great Britain 273, Switzerland

155, and Germany 147. The following table exhibits the

development of the German railways, including those of

Alsace-Lorraine :

—

Tears.
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fotal Tonnar/c of Sldps, 1876.
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Tlie weights are stated in hundredweights (cwts.) net

throughout (see Staiislical J bstract published by the Eng-

lish Board of Trade, No. V., 1878). This table shows that

of lata years Germany has had to order considerable quan-

titiss of grain from abroad. The value of the importation,

estimated at £14,000,000 in 1872, was nearly £36,000,000
in 1877. Similarly the value of the imported animals

advanced from £4,400,000 in 1872 to £9,500,000 in

1877.

The following table gives the imports and exports of the

principal raw materials :

—
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must not exceed 60 days, and in case of dissolution new
elections must be ordered within 60 days, and the new

session opened within 90 days. All laws for the regu-

lation of the empire must, in order to pass, receive the

votes of an absolute majority of the federal council and'

the reichstag. The subjoined table gives the number of

votes which the separate states have in the federal council.

Each state may appoint as many members to the federal

council as it has votes. The table also gives the number

of the deputies in the reichstag. The official order of pre-

cedence of the 26 slates is given in a former table (see

p. 455) ; here they are arranged in the order of the number
of their inhabitants;

Scprcsciilalion in Federal Council and SeicTislag.

States or the Empire in order

of their Population.

1. Prussia

2. Bavaria
3. Saxony
4. Wiirtemberg
5. Alsace-LoiTaine

6. Baden
7. Hesse
8. Mecklenburg-Schweiin
9. Hamburg

10. Brunswick
11. Oldenburg
12. Saxe- Weimar......
13. Anhalt
14. Saxe-Meiningen
15. Saxe-Coburg-Gotha ..

16. Saxe-AUenburg
17. Bremen
18. Lippe
19. Mecklenburg-Strelitz..

20. Reuss-Gera
21. Schwarzburg-Rudol-

stadt V.

22. Schwarzbnrg Senders-

hansen
23. Liibeck

24. Waldeck
25. Reuss-Greiz

26. Schaumburg-Lippe...

PopuIaUon, '^''>^" •» '•«
i
Deputies in

lg;5^ Federal the Reichs-
Council. 1 tjig.

25,742,404
6,022,390
2,760,586
1,881,505
1,531,804
3,507,179
884,218
553,785
388,618
327,493
319,314
292,933
213,565
194,494
182,599
145,844
142,200
112,452
95,673
92,375

I
76,676

|.
67,480

66,912
54,743
46,9»5

33,133

Total 42,727,360

236
43
23
17
15
14

The federal council is presided over by the chancellor

of the empire (Reicbskanzler). Imperial measures, after

passing the federal council and the reichstag, mugt-«btain

the sanction of the emperor in order to become law,

and must be countersigned, when promulgated, by the

chancellor of the empire. All members of the federal

council are entitled to be present at the deliberations of the

reichstag. The federal council, acting under the direction

of the chincellor of the empire, is also a supreme adminis-

trative and consultative board, and as such it has nine

standing committees, siz.:

—

ior army and fortresses; for

naval purposes ; for tariffs, excise, and taxes; for trade and

commerce; for railways, posts, and telegraphs; for civQ

andcriminallaw; for financial accounts; for foreign affairs;

and for Alsace-Lorraine. Each committee includes repre-

sentatives of at least four states of the empire.

For the several branches of administration a considerable

number of imperial offices have been gradually created.

All - of them, however, cither are tinder the immediate

authority of the chancellor of the empire, or are separately

managed under his responsibility. The most important are

the chancery office, the foreign office, and the general post

and telegraph office. But the heads of these do not form a

cabinet.

By the electoral law of 31st May 1869 every German
of twenty-one years of age is entitled to be an elector,

and every one who has completed his twenty-fifth year,

and has resided for a year in one of the federal states,

is eligible for election. The deputies are unsalaried, but

during the session they have the right of travelling free

by rail. The following table shows the political composi-

tion of the reichstag after the four elections from 1871 to

1878 :—

Consc-vatives

Dcubche Reicbs-partei (Liberal- 1

Co-i8ervatives) (

National Liberals

Fortschritts-partei (Progressists)..

Social Damocrats
Centrum (Clerical)

Poles.:-

Other parties

Total.,

1S71.
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the imperial treasury (reichskasse). Of the excise duties

those on beet-root sugar, salt, and tobacco are common to

all the states ; but the imperial malt tax is not imposed

in Bavaria, Wiirtemberg, Baden, or Alsace-Lorraine. The
three first-named states are likewise exempt from the im-

perial excise on spirits. Additional receipts are derived

from the duty on bill stamps, from posts and telegraphs

(excluding Bavaria and Wiirtemberg), from the railways in

Alsace-Lorraine, &c. These receipts are, however, insuffi-

cient to meet the expenses of the administration, and for

that reason the separate states have to make contributions

to the revenues of the empire, varying in proportion to

their population. Bavaria, Baden, Wiirtemberg, and

Alsace-Lorraine pay proportionally higher direct contri-

butions, because they impose taxes on their own account

on malt and spirits ; so also do Bremen and Hamburg,
because they are situated outside the customs territory.

For. the last few years the average contributions have

ranged from £3,000,000 to £4,000,000; but they are

increasing v/ith the diminution of the funds available

from the French war indemnity. These contribution^

press heavily upon the minor states.

The imperial budget is voted every year by the reichstag.

The ordinary and extraordinary expenses for the financial

year ending March 31, 1879, were distributed as follows :

—

Expenditure, 1878-

Imperial chancery
Reichstag
Foreign office

Army
Navy
Invalid fund
Military pensions
Civil pensions
Imperial judicature

Imperial court of raUway affairs

Posts and telegraphs

Imperial audit

Interest of debt of the empire
Mintage of imperial CDins

Expenditure in remission of war-taxes

79.
Ordinary.

£225,799
6,100

305,233
16,125,914
1,205,526
1,602,658
829,072
48,586
40,309

13,637

22,526
339,075

Extraordinary.

£116,516
1,500

26,350
1,368,927

1,729,008

1,750
505,117
664,967

500

1,135,000
499,766

Total 20,775,438 6,049,402

Special duties.

Revenue, 1878-79.

1. Customs, net £5
2. Excise, net 6,

( Beet-root sugar.... £2.368,336
Common duties. \ S-ilt 1,699,009

(Tobacco 47,075
Spirits 2,040,070

; Malt 797,278

3. Contributions by territories outside the ZoUverein"..

4 Stamps
6. Posts and telegraphs (gross revenue £6,443,000), net

6. Railwaysin Alsace- Lorraine (gross £1,908,600), net...

7. Imperial printing-office, net

8. Imperial bank (share of profits)

9. Various revenues

10. Invalid fund 1,

11. Interest of imperial funds

327,524
951,768

237,050
332,655
764.420
667,800

8,716
100,500
381,509
002.658
366,210

Total direct revenua 16,640,810

Extraordinary supply (loans, various funds) 5.826 753

Contributions of states to revenue 4,357,276

Total revenue to cover expenditure... 26,824.810

The direct contributions of the principal states of the

empire to the revenue for 1878-79 were as follows :—
Prussia £2,074,730 ; Saxony £228,786

Bavaria 984,137 Alsace-Lorraine 103.020

Wiirtemberc 340,330 Hesse 71,125

Baden '. 241,828 I
Mecklenburg 40,602

Customs Revenue.—The revenue from the customs duties

has increased but little since 1872. In that year it was

£5,534.000, and in 1873, XG,131,000 ; but in 1877-78 it

was only £5,768,000. Ko export duties have been raised

in Germany for many years. On the other hand, all

imported goods were taxed till 1865, with very few excep-
tions. Since then free trade has been more in favour, and
a considerable reduction has taken place iu the number
of taxed articles. There are still, however, according to

the official lists, about 148 articles on which custom duties
are levied under 43 divisions. Eaw materials are duty
free. Four-fifths of the receipts (£4,323,000) are derived
•from articles of consiimption, cofTee being the principal

item, after which come tobacco, wine, spirits, &c. The sub-

joined table shows the customs receipts, in round numbers,
from the following items in 1878 :

—

Coffee £1,833,000 Herrings £108,000
Tobacco 821,000 Pork 103,000
Wine and spirits 617,000 Sug.tr and molasses.... 101,000
Salt 259,000 Rice 83,000
Fruit 258,000 Miscellaneous 235,000

The preceding table shows great diflferences wheu com
pared with the corresponding list for Britain. The con-

sumption of coffee is considerably larger,—Germany having
imported 2,128,000 cwts. iu 1876, Great Britain only

1;361,000, The duty is at the same time much higher

than in England, where the revenue from coffee was only

£200,000. On the other hand, tea yields only £36,000
duty in Germany, but in England £3,700,000; wine and
spirits ill Germany £517,000, in England £7,500,000;
tobacco, in Germany £821,000, in England £7,800,000."

The German customs tariff serves as a protective duty for

several industrial products, although in general a free-trade

policy has prevailed in Germany during the last ten years.

In 1873 the duties on iron were abolished; still its im-

portation, owing to the stagnation of trade, has not increased.

The following is a statement of the produce of the duties

on specific manufactured articles in 1878 :

—

Textile fabrics £604,000
Glass and earthenwares 50,000

Oil 147,000
Leather and leather-wares 62,000

Furniture, &c £23,000
Copper-wares 16,000
Iron-wares 10,000
Paper : 12,500

In 1879, however, Germany has suddenly returned to

an extreme protective system. The present import duties

are much increased, and duties are imposed on many
articles hitherto duty free. The Government hopes to

make a gross revenue of about £8.000.000 by the new
customs.

__

Excise.—The excise duties on articles of consulnption have

for the most part been considerably increased since 1872,

especially the duty on sugar. The tax on tobacco is, how-

ever, still trifling (in 1877, £47,000). Bavaria, Wiirtem-

berg, and Baden are exempt from the duties both on spirits

and on malt, Alsace-Lorraine from that on spirits.

Feeeipls from Exeise Duties.
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to the Eastern RAilway Company of £13,000,000 for the raUways

broaght under the control of Germany. The foUo\ving tabla ahows

the EtatB of the imperial funds at 1st March 1878 :

—

Invalid fund £27,870,700

Fund for armament of fortresses 6,515,800

War resene fund 6,000,000

Parliament House building fund 1,456,400

Imperial Debts.—The loans contracted by the North German

Coufederation for the war with France have, long since been paid

off. The extraordinary expenditure' of the empire was for several

years paid out of the French indemnity, but that resource is now

exbausled. Accordingly, for defraj-ing the expenses of the army and

navy, the extension of the subterrantaa telegraphs, &c. , two new

loans had to be raised in 1877 and 1878, amounting to £8,760,800.

There exists, besides, an unfunded debt The law allows the

imperial chancellor to effect an issue of bills of exchequer for short

Urms to the extent of £7,500,000, and these are destined partly for

the expenses of administration, and partly for the completion of the

monetary reform. Since 1874 also a debt bearing no interest has been

created in imperial treasury bills (Reichscassenscheine), which are

to be substituted for the paper currency issued by the separate states.

At that date only four states—Lippe, Liibeck, Hamburg, and Bremen

—had no paper currency. Prussia had in 1872 only £3,000,000 of

paper currency, or 23. 64. a head, but in the minor states the

proportion was higher,—reaching in Saxe-Coburg-Gotha 10 -Ss. a

head, in Anhalt 14s., in JIecklenburg-Strelitz24-7s., and in Sehaum-

burg-Lippe the very high figure of 34 Ss. This inconvenience was

remedied by an imperial law, ordering the states to ^sU in their

paper cuiTency, and replacing it by the issue of imperial treasury

bills, amounting to £6,000,000. For many of the smaller states

this sudden withdrawal of their paper currency was too severe an

ordeaL Accordingly, to these a further sum was advanced for a

term of years in treasury bills ; £8,338,000 was thus in circulation

on the 30th September 1878.

Reform of tk< Currency.—The German empire adopted a gold

currency by the law of the 4th December 1871. Subsequently the

old local coinages {Landesmiinzen) began to be called in and replaced

by new gold and silver coins. The old gold coins, amounting to

£4,660,000, had been called in as early as 1873; and the old silver

coins have also been successively put out of circulation, so that none

actually now remain as legal tenders but the thaler (3s.). SQver

currency to the amount of £52,000,000 had been withdrawn up to

the 30lh September 1878, and copper coins to £157,600. To replace

these there were coined up till the 30th September 1878-^gold pieces,

£81,900,000; silver coins, £21,330,000 ; nickel and copper,

£2,237,800. The currency reform was at first facilitated by the

French indemnity, a great part of which was paid in gold. But
later on that metal became scarcer ; the London gold prices ntn

higher and higher, while silver declined. The average rate per

ounce of standard silver in 1866-70 was 60|d., in January 1875 only

57Jd.,in July 1876 as low as 49d. Itrose in January 1877 to 57W.,
but again declined, and in September 1878 it was 60|d. 'Wlule,

therefore, -the proportion of like weights of fine gold and fine silver

in 1850-70 averaged 1 to 15-55, it was 1 to 1779 in 1876, and 1 to

17"18 in 1877, and the difference again increased in 1878.

Banking.—A new banking law was promulgated for the whole
empire on the ]4th March 1875. Before thaf date there existed 32
banks with the privilege of issuing notes, and on the 31st December
1872 £67,100,000 in all wds in circulation, £25,100,000 of that

sum being nncovered. The banking law was designed to reduce

this circulation of notes ; £19,250,000 was fixed as an aggregate
maximum of uncovered notes of the banks. The private banks were
at the same time oblieed to erect branch offices in Berlin or Frankfort
for the payment of their notes. In consequence of this regulation

13 banks resigned the privilege of is-suing notes, so that at present
there are in Germany but 19 note-issuing banks of which 5 belon" to

South Germany (Frankfort included). The Imperial Bank (Reichs-
bank) ranks far above the others in importance. It took the
place of the Prussian Bank in 1876, and is under the superintendence
|ind management of the empire, which shares in the profits. , Its

head office is in Berlin, and it is entitled to erect branch offices in

any part of the empire. It has a capital of £6,000,000 in shares of
£160. The following table exhibits the position of the German
Beichabink as compared with the other 18 banks at the 80th Sep-
tember 1878 :—

GERMANY 1.F1NANCE.

Banlu.
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paid off by them -iter the war. la 1873 the total amount of all

di;bts o£ the German states was only about £171,000,000. In this

sum was included £9,500,000 of currency. The greater part of this
Ifability has been incurred for productive purposes, particularly for

the construction of railways. The raihvay debts (which are not
directly charged on the population) were in 1873 about £96,500,000.
Since then some states hare gone on reducing their debts still

further ; Pmssia, for example, has done so by more than
£11,000,000. Others again, such as Bavaria, Saxony, Wiirtemberg,
and Badeu have contracted new loans for constructing railways, or,

as Saxony, for purchasing them. The entire debt of all the Ger-
man states, including the imperial debt, at 31st December 1877, may
be estimated at £220,000,000, of which sum, however, more than
£140,000,000 consists of railway debt. The average sum per head
will accordingly be £5, whereas in Great Britain it is £23 to £24.
When the railway debts are deducted the proportion is less than £2
a head in Germany.

Abmy and Navy.

By the constitution of 16th April 1871 every German
is liable to service (wehrpflichtig), and no substitution is

allowed (art. 57). Every German capable of bearing

arms (wehrfiihig) lias to serve in the standing army for

seven years—as a rule from the end of the twentieth till

the commencement of the twenty-eighth year of his age.

Three of these seven years he must spend in active service,

and the remainder in the reserve ; after quitting the latter

lie forma" part of the landwehr for five years more—the full

time of military service thus being twelve years. The
strength of the army on a peace footing (friedensfuss) was
fixed in the army bill of 1874 at 401,659 (or say 1 per

cent, of the population at the census of 1871) for a term of

seven years ending the 31st December 1881. The number
of recruits levied annually is 145,000 men. All young men
who reach a certain fised standard of higher school training,

however, are obliged to serve only for one year in the active

army, and these are not included in the effective strength of

the army on c peace footing. Collaterally with the army
there has existed since 1875 the landsturm, to which all men
liable to service and capable of bearing arms, between the

ages of seventeen and forty-two, belong, if they are neither

in the line, the reserve, the landwehr, nor the marine. The
landsturm is only called to arms in the event of a hostile

invasion of the imperial territory being threatened or

eil'eoted.

By the articles of the constitution the whole of the land

forces of the empire form a united army in war and peace

under the orders of the emperor. The sovereigns of the

chief states are entitled to nominate the lower grades of

officers, and the king of Bavaria has reserved to himself the

special privilege of superintending thegeneral administration

of the two Bavarian corps d'arm^e ; but all appointments are

made subject to the emperor's approval. The 64th article

of the constitution enacts that all German troops are bound

to obey uiiconditionally the orders of the emperor, and

to take the oath of allegiance accordingly. The emperor

is empowered to erect fortresses in any part of the

empire.

Organization of the Army.—The imperial army consists of 18

army corps, viz., the Prussian garde-du-corps, 13 Prussian corps

(including the troops of the minor states in military convention with

Prussia—Nos. \ to 11 being Prussian, while Nos. 14 and 15 are

the Baden and Alsace-Lorraine corps respectively), the Saxon corps

(No. 12), the Wiirtemberg corps (No. 13), and the 2 Bavarian corps.

One army "inspection" comprises from 3 to 4 corps. Generally

1 army corps consists of 2 divisions, each of which includes 1 horse

and 2 foot brigades. As a rule the infantry brigade consists of 2

infantry regiments and 2 landwehr regiments, the cavalry brigade

of from 2 to 3 cavalry regiments. An infantry regiment consists of

3 battalions of 4 cbmpanies each ; a cavalry regiment has 5 squad-

rons. There are many exceptions, however, to these rales, c.y,, the

garde-du-corps and the Saxon corps d'armee consist each of 1

cavalry and 2 infantry divisions, the 11th contains 3 divisions, &c.

Some divisions also are stronger than others. Altogether the Ger-

man army munben 40 divisions, of which 6 are infantry, 3 cavalry,

and 31 botii combined. There are in air74 infantry anu S8 cavaliy
brigades, and 148 infantry and 93 cavaliy regiments.

Besides the troops .above named, each army corps generally
includes (a) 1 jager or light battalion (the Bavarian army has, how-
ever, 10 of them); (b) 1 field artillery brigade; (c) 1 foot artillery
regiment

; (d) 1 engineer battalion
;
(e) 1 ti-ain battalion. The garde-

du-corps has, iu addition, two railway battalions, 1 instruction in-
fantry battalion (Lehrbataillon), &c. The several ticld artillery
brigades are not uniformly constituted, but in 12 of tiielS army
corps the brigade consists of 2 artillery regiments. One of these
with 8 batteries is attached to the division, while the other remains
under the orders of the corps commander. This latter consists of
2 sections (Abtheilungen) of 3 batteries each, and a mounted division
of 3 batteries. Each battery has as a rule 4 guns. A foot artillery
regiment has 2 battalions of 4 companies each. There are iu all

36 field artillery regiments with 301 batteries and 1206 guns, and
13 foot artillery regiments. In war time several corps aie combined
as " armies," the entire military force consisting then of the field
or battle army, the reserve or supplementary troops (Ersatztnijipen),
and the garrison troops (Busstzungstruppen).
The following tables exhibit the strength of the German army on

a peace footing and on a war footing respectively.
There are other 25,975 meii who are not included in the latter

sum-total but -whose cost is defrayed by army grants. They include
4653 physicians, 83S veterinary surgeons, 1600 paymasters, J:c. Nor
does the table take account of the troops of the tieUl reserve and of
the landsturm, regarding the organization of which no details have
been published ; the former, which is drawn from the landwehr, ia

estimated at 250,000 men. It is calculated that Geimany may put
in arms at any given time two millions and a half of armed men
withoiit having recouree to the last reserves. The maximum strength
of the army ia the war with France was 1,350,787 men and 263,753
horses.

Strength of the Imperial Army.

Peace-Footing.
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empire is divided into nine fortress districts, each includ-

ing a certain number of fortified places. The Baltic coast

fortresses are Memel, Pillau, Dantzic (first-class fortress),

Colber", Swinemiinde, Stralsund, Travemiinde, Kiel,

Friedrichsort, Sonderburg-Diippel. On the North Sea

are Wilhelmshliven and the fortresses by which the mouths

of the Elbe, Weser, and Ems are guarded. The eastern

frontier is protected by the first-class fortresses of Konigs-

berg, Dantzic, Thorn, and Posen ; and by the secondary

ones of Marionburg and Dirschau on the Vistula, and of

Glogau on the Oder, which are especially intended for the

protection of the railways. For the southern frontier there

exist only the fortresses of Neisse, Glatz, and Konigstein

on the Elbe. The old inland fortresses have been abol-

ished, e.xcopt the first-class ones of Kustrin, Magdeburg,

Spandau, and (for railway protection) Torgau on the Elbe.

Ulm and Ingolstadt on the Danube, both first-class

fortresses, are also maintained. On the western frontier

Strasburg and Metz have been fortified by a wide range of

outer fortifications, and there is besides an outer line of

.smaller fortified places, consisting of New Breisach, Bitsch,

Saarlouis, and Thionville. A second line runs along the

Rliine, where there are large fortresses serving as encamp-

ments at Rastadt, Mainz, Coblentz, and Cologne, and smaller

ones for the protection of the Rhine bridges at Germers-

heim, Ehrenbreitstein opposite Coblentz, Diisseldorf, and

Wesel. The empire thus possesses 16 fortified places of

the first class serving as camps, and 27 other fortresses.

iVrtyy.—The German navy is but of recent origin. In

1848 the German people urged the construction of a fleet.

Money was collected, and a few men-of-war were fitted out

;

but these were subsequently sold, the German bundestag

(federal council) not being in sympathy with the aspirations

of the nation. Prussia, however, began laying the founda-

tions of a small navy. To meet the difliculty arising from

the want of good harbours in the Baltic, a small extent of

territory near Jahde Bay was bought from Oldenburg in

1854, for the purpose of establishing a war-port there. Its

construction is now practically completed, although at

enormous expense, and it was opened for ships by the em-

peror in June 1809 under the name of Wilhelmshaven.

In 1864 Prussia, by annexing Holstein, obtained possession

of the excellent port of Kiel, which has since been strongly

fortified. From the time of the formation of the North
German confederation the navy has belonged to the common
federal interest. Since 1st October 1867 all its ships have

carried the sarae flag,—black, white, red, with the Prussian

eagle and the iron cross.

From 1848 to 1868 the increase of the navy was slow.

In 1851 it consisted of 51 ships with 188 guns (among
which there were, however, 36 small gunboats of 2 guns
each), and with 1 180 hands in all. In 1868 it consisted of

89 vessels of 5G3 guns, among which number there were
2 ironclads, and 43 other steamers. Since then a definite

plan for the development of the navy has been set on foot,

and great activity has been displayed in fitting out ships

and in augmenting the personnel.

Tlie following table shows the increase that lias occurred in the
Davy budget since 1868:—
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Alsace-Iiorraiue, Bavaria, and Baden ; and in four states the

Protestant element prevails, but with 23 to 33 per cent.

of Catholics, viz., Prussia, Wiirtemberg, Hesse, and Olden-

bnrg. In Saxony and eighteen minor siau^s the Catholics

number only from 1 to 3-3 per cent, of the population.

The following table gives the respective numbers of Pro-

testants and Catholics according to the census of 1871 :

—

states.
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increased from 14,000 in 1871. Besides these there Tv:ere

about 6800 German Catholics, 3600 Freethinkers, and more

than twenty-five sects represented by from 100 to 500

members.
Jews.—It is in the towns that the Jewish element is

chiefly to be found. They belong principally to the mercan-

tile class,' and are to a very large extent dealers in money.

Within the last thirty years their wealth has grown to an

extraordinary degree. They are increasingly numerous in

Hamburg,'' Berlin, Frankfort, Breslau, Konigsberg, and

FiirtL Though still, in fact at least, if not also by law,

excluded from many public offices, especially from com-

mands in the army, they nevertheless are very powerful in

Germany, the press being for the most part in their hands.

Some towns of the Marienwerder and Posen districts con-

tun from 50 to 30 per cent, of Jews. By far the greater

number are found among the Slavs in the east ; in the west

they appear chiefly in Hesse, Baden, and Alsace.

Languages.

The German-speaking nations in their various branches

nnd dialects are found to extern! in a compact mass

along the shores of the Baltic and of the North Sea, from

Memel in the east to a point between Qravelines and

Calais near the Straits of Dover. On this northern line

the Germans come in contact with the. Danes who inhabit

tlie northern parts of Schleswig within the limits of the

German empire. A line from opposite Sonderburg in the

isle of Alsen to Tondern in the west will nearly form the

lonndary between the two idioms. The German-French
frontier traverses Belgium' from west to east, touching the

towns of St Omer, Courtrai, and Maastricht. Near Eupen,
couth of Aii-larOliapelle, it turns southward, and near Arlon

south-east as far as the crest of the 'V^osges mountains, which

it follows up to Belfort, traversing there the watershed of

the Khine and the Doubs. In the Swiss territory the

line of demarcation passes through Biel, Freiburg, Saanen,

Leuk, and Monte Rosa. In the south the Germans come
into contact with Rliaeto-Ilomans and Italians, the former

inhabiting the valley of the 'Vorder-Rhein and the Engadine,

while the latter have settled on the southern slopes of the

Alps, and are continually advancing up the valley of the

Adige. Carinthia and Styria are inhabited by German
people, escept the valley of the Drave towards Klagenfurt

Their eastern neighbours there are first the Magj-ars,then the

northern Slavs and the Poles. The whole eastern frontier

is very much broken, and cannot be described iu a iew

words. Besides detached German colonies in Hungary, the

western parts of that country are held by Germans. The
river March is the frontier north of the Danulie trom Pres-

burg as far as Briinn, to the north of which the German
regions begin near Olmiitz,—the interior of Bohemia and

Moravia being occupied by Czechs and Moravians. In

the Prussian provinces of Silesia and Poson the eastern

parts are mixed territories, the German language progress-

ing -slowly imong the Poles. In Bromberg and Thorn,

"

in the viJley of the Vistula, German is prevalent. In

West Prussia some parts of the interior, and in -East

Prussia a small region along the Russian frontier, are

occupied by Poles (Kassubians in West Prussia, Masurians

in East Prussia). The German tongue is also fast invad-

ing the Lithuanian territory, and in a short time no

people speaking that idiom will be found to the left of

the river MemeL The total number of German-speaking

people, within the boundaries wherein they constitute the

compact mass of the population, may be estimated, if the

Dutch and the Flemings bo included, at 56 millions.

The geographical limits of the German- language thus do
not q'lite coincide with the German frontiers. The empire

contains about 3J millions of persons who do not make
use of German in everyday life, not counting the 290,000
resident foreigners. The non-German languages have their

representatives only in Prussia, Saxony, and Alsace-Lorraine.

Xo census since 1861 has given the statistics of the dif-

ferent languages spoken in the first-mentioned country; and,

in regard to Alsace-Lorraine also, the figures are based upon

estimates only. ' The following table gives the results of

semi-official estimates for 1875 :

—

Languages. Persons.
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of illiterates was 4 '6 per cent, in the army, arid 2-3 in tlie

navy the corresponding numbers in France being 23 and

14 per cent. In England 23 per cent, of the marines

could neither read nor write in 1865, 4 per cent, could only

read, and 37 per cent, could write but imperfectly. In

Austria only 28 per cent, of the recruits could write, and in

Russia scarcely 10 per cent, had any school education. But
the provinces of Germany dilTer much from one another in

this respect. Education is very inferior in the eastern Polish

districts. During the three years from 1875-78 in the

districts of Posen, Bromberg, and Oppeln there were in all

10-7, 9-24, 8-02 per cent, of illiterates among the recruits,

in the provinces of West and East Prussia 8'77, 8'66, 7'80.

After these the rate takes a long leap to 3'18, 3"17, 1-94

in Alsace-Lorraine and the Palatinate. In 1877-78 there

was no considerable district in Germany which sent so many
as 1 per cent, of illiterates. The most satisfactory state of

matters is to be found in Saxony, Thuringia, Baden, and
Wiirtemberg, and especially in the last two. WUrtemberg
^ad only one recruit among 6000 that was unable to read.

The census in Prussia in 1871 proves primary school

instruction to be much better among the Protestants than

among the Catholics, as will be seen in the following

table i^-

Uliterates of 10 Years
and under.
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PART II.—HISTORY OF GERMANY.

Authentic history carries us no farther back toward
the origin of the Germans than to a period but a short

time before the beginning of the Christian era. It is

true Herodotus, in the Fifth century B.C.. mentions a

tribe of Persian Germanii. but the traveled Greek
merely refers to them as an aggregation of barbarians
and leaves them. The terrible hordes of Cimbri and
Teutones who, toward the close of the second century
B.C., burst out of their northern forests and precipi-

tated themselves upon Roman territory, left behind
them no other record than the ravaged fields of Italy

and Gaul, and the decaying heaps of their own slain in

the vast slaughters of Aqux. Sextia; and VercelKt.
Until the time of Julius Cresar— a marvelously

acute observer in the interest of his own ambition—
Germany to the then civilized European world re-

mained a terra-incognita and the fierce blue-eyed
Germans a dreaded but unstoried race.

Modern linguistic research, however, has in some
slight degree drawn aside the curtain of obscurity and
revealed a few details of their primitive life at a time
far antedating all purely historical statement. By the

philologcrs and ethnologists of the present day the Ger-
mans are classed with that branch of the Aryan stock
designated I'ava/ia, or " Young Ones." They are thus
distinguished from their kinsmen who, retaining the
title Aryan, subsequently conquered India.

j
Perhaps not less than three thousand years B.C. the

Aryan or Indo-European division of the human family
were concentrated not far from the district in Central
Asia to which the traditions of the white race point as

the source from whence issued its various tribes. The
Tavana, by whom Europe was subsequently peopled,
occupied the western part of Bactria. To the south-
west were the Pelasgic tribes, the ancestors of the
Greeks and Latins, whose adv.inced guard, the Celts,

are supposed to have first moved westward, taking the
route south of the Caspian and thence through the de-
files of the Caucasus into Europe.
The tribes from whom are descended the Germans

inhabited the country south of the Oxus. At an early

period these two great races crossed the Oxus and
spread themselves over the plains of Scythia to the
north. Here they probably remained for many cen-
turies before receiving the impulse which carried them
into Europe.

In this remote age their life was chiefly pastoral,

although they had some knowledge of agriculture.

They possessed horses, oxen, sheep, pigs, goats, dogs,
and other domestic animals. Oxen and horses were
placed in the 3'oke, and were also harnessed to wheeled
vehicles, but there is no evidence that these nomads
were acquainted with the art of riding on the backs of
horses. Gold, silver and bronze were known to them,
but the race had not yet become iron-workers, and
their knowledge of working the precious metals ex-
tended no farther than the manufacture of rude jewelry
in the form of necklaces and rings. Their weapons
were lances, javelins and arrows, and for defense the
tuckler or shield was generally in use. Of the sword
they seem to have oeeh ignorant. Unlike the Scythians,
who lived in wagons, and both the ancient and modern
Arabs of the desert, with whom the tent has always been
a favorite abode, they knew how to build fixed habita-

tions, which enclosed the family hearth and were pro-

vided with doors and roofs. Their food consisted

mainly of grain groimd into flour and the flesh of
animals, and they employed salt as a condiment. They
had also learned to construct small vessels for service

on the water. These boats were propelled by paddles
or oars, for they had not yet reached a knowledge of
the use of masts and sails. The periodical revolutions

of the moon furnished them with an imperfect standard
of time measurement, and they were acquainted with
the decimal scheme of numeration.
The basis of all social organization was the familv.

Marriage was a consecration and was preceded bv be-
trothal. After the marriage, which was celebrated by
the joining of hands and the pronouncing of a certain
formula, the father of the bride presented a cow to his
son-in-law, and the wile was conducted to the abode of
her husl>and, where she was received with a present of
fire and water. In her new home, while subject to the
authority of her husband, which was supreme, she was
treated with affection and respect. The birth of a
male child was welcomed as the coming of one who
gives joy. and the tenderness lavished on the son was
extended to the daughter.

Naturally the union of families descended from the
same stock produced the tribe, at whose head was
the patriarch, or chief. From collision with hos-
tile aliens and strife among themselves the art of war
sprang up, and the foreign prisoner became a slave. It
is probable that the Liti, or freedmen, who appear in
the political organization of the Germanic race in
Europe in later days, were the descendants of prison-
ers of their own race taken in the wars among them-
selves. The head of the tribe administered justice,
but in doubtful cases the decision was referred to the
judgment of God. This was the origin of the ordeal,
which was in use among the Germans down to the be-
ginning of the middle ages. There were two forms of
the ordeal by fire. In one the accused was made to
pass through a trench filled with live coals, and if not
burned he was declared innocent. In the other, he was
compelled to carry a redhot lance-head or ball of
metal a certain distance, and without injury to himself,
or suffer the penalty of guilt. In the judgment hy,
water, a ring was thrown into boiling water and the
accused was required to take it out without being
scalded; or he was thrown into a pond of cold water,
and if he floated without effort he was decided to be
guilty. Both forms of the ordeal by water were prac-
ticed by the Germans in the time of the Merovingiaa
kings. >

The primitive religion of the Germans, as well as
that of the other Indo-European peoples, was founded
on a belief that everything proceeded from one God.
By contact with other races this purity of religious

faith was tainted with the polytheism which appears in

their mythology on their introduction 'o the Roman
power. It is probable also that they were led to per-
sonify the forces of nature as presented in the sun, the
moon, the winds, the clouds, lightning, thunder and
rain, the unexplanable growth of vegetation, the ap-
parent conflict between day and night, and other
natural phenomena. And as they saw these forces

seemingly engaged in strife, they easily fell into a be-

lief in the existence of the two principles of good and
evil forever warring the one with the other.

Various external forms of worship existed, chief

among which was sacrifice. On ordinary occasions
the oblation offered consisted of pastoral products, such
as curdled milk or butter, with grains of barley, and
when in solemn ceremonies blood w-as required, vic-

tims were taken from the flocks, but the highest offering

was that of the horse, the noblest of all the domestic
animals. It does not appear that in this early age
human beings were offered in sacrifice.

Such, in brief, is the imperfect presentation made bjr'

modern research of the condition of the Germanic
and kindred tribes prior to their final dispersion.

Through what lapses of time they remained on the
Asiatic side of the Ural, whether they migrated to the
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west in a body, or as to what cause impelled them to

forsake their cradle-land, neither history nor tradition

furnishes a clew. Possibly their own increase, which
necessitated the occupation of a greater area for the

sustenance of their flocks and herds, the pressure of

the Turanian populations to the eastward, and the

restless, migratory spirit which in historic times has

characterized the race, exercised a potent influence in

this regard. Certain it is that with the exception of

'he notice of the Germunii by Herodotus and a refer-

ince b*- Pvtheas of M.issilia (Marseilles) in the time of

Alexander the Great to the Tcutones and Guthons on
iie Baltic, there is no direct evidence of their passage

icross the continent of Europe. An attempt has been
nade to identify with the Germanic peoples the

European Scvthians inhabiting the territory north of

;he Black Sea, among whom Darius Hystaspes made a
:ampaign in ^oS-506 B. c, but the testimony is in-

jufficient to furnish a safe foundation for anything
stronger than conjecture.

Our knowledge of the geographical distribution and
eerman

t},g social and political condition of the Germani:

Europe, tribes when they first appeared on the European stage

is derived mainly from the statements of Julius Ca:sar,

,, Pliny, Diodorus Siculus, Strabo, Ptolemy, Tacitus and

Other Roman writers of lesser note. The Germans in

their then state of barbarism had no literature, and,

beyond their traditions, which were communicated
orally by father to son, there could be no record except

that of'the more civilized nations with whom they

came in contact.

Ethnologists are agreed that the Scandinavians and

Ihe Germans are closely related, and that at the time of

their migration from Asia into Europe they formed one

people, but when the separation occurred and what
:aused it are points which have thus far eluded modern
.nvestigation

As to the name G?r»»««, various accounts are given.

Caesar calls them Germanen, a valiant or warlike peo-

ple, probably from ger, a spear or lance. According to

other, authorities the aboriginal name by which they

designated themselves was Deiitsch, from the word
Diot (in the Gothic, Tkiudu), which means Naiioit.

This title, however, is found in very few records before

the ninth century a. d. By other writers the name is

said to signify neighbors, or shouters.

The earliest account we have of the location of the

/ace in Germany is that of Pliny, who places the

WindilU (Vandals, and probably including the Goths)
about the estuary of the Vistula. To the westward, as

far as the mouth of the Ems, was the country of the

Jngavouians. The Istavonians had their seat in the

neighborhood of the Rhine, extending to the Maine,
and in the middle of Germany were the Hermionians.
In the districts of the lower Danube, as far as Dacia,

Pliny locates the Pcucinians and Basiarnians. Tacitus,

receiving his information mainly from the Germans,
mentions three of these names—the Ingsvones, who
bordered on the northern sea coast; the Hermiones,
who inhabited the midland country, and the Istavones,

•who were spread along the Rhine and its tributaries.

These people, by their own account, were descended
from the god Tuisco, who was born of the Earth and
Man, or ^lannus, his son (compare JIannus with the

Chaldean Manes of Berosus and the Egyptian Meues
of Manetho.)
Of the Saxon tribes, the Sigamhri inhabited the

Country in the neighborhood of the Sieg and farther in-

i..ard toward the mountains of Westphalia. They were
.imong the first who felt the power of the Romans and
were scattered. Those of them who remained : round
Iheir original home are supposed to have been the an-
cestors of the Salian Franks who were the leaders in

the Prankish confederation. The L'sifeli and the

Teuclrri occupied in Cie^ar's time the district between
the Maine, the Rhine and the Lahn. T;t Jriicleii, a
powerful tribe, dwelt in the country north c. the Lippe,
and probably occupied part of the territory ".'.: of

that river. Possibly they derived their name from the

marshes (bruchen) included within their territorial

limits. It appears that the Afarsi were a Westphalian

tribe, located not far from the Rhine, though there is

some dispute on this point. The Tuia>i/i, who were
neighbors of the Bructeri, are placed by some
authors in the vicinity of the present Paderborni and

by others to the northwest of the Rhine. Southward
of the Tubanti were the Chamavi. North of the Bruc-

teri lived the Aiisilxiii. and the C/iasuari aniX Chattuari

lay' north of the Marsi. In the neighborhood

of the Weser were the Dulgibini, who ap^

pear to have belonged to the confederation of tht;

C/icrusci, from whom sprang the great German libera-

tor Arminius. or Hermann. The extent of the domain
of the Cherusci, who were a noted tribe, cannot be
definitely stated, but approximately it included the

area reaching from the Saale and the Elbe northward

to the AUer, westward to the M'eser and southward to

the Thuringian forest. The Fosi, who had their seat

in the Brunswick of the present day, were confederates

of the Cherusci. The Clmnci dwelt in the low country

on the Baltic, from the estuary of the Ems to the Elbe,

and the Angriiari, their allies, were settled on both

sides of the Weser below AHnden. On the Atlantic

coast north of the mouths of the Rhine and eastward

towards Denmark were the Frisii, who joined in the

invasion of England with the Angles, Saxons, and Jutes
in the fifth century of our era. The Cimbri, who sub-

sequently formed part of the host which first of the

German tribes invaded Italy, were found in the present

Jutland, still called the Cimbrian peninsula. The war-
like C/ialti, •who were in frequent conflict with the
Romans, were spread over the territory extending from
Hanau to the Thurngian forest, to the southwest as

far as the Franconian Saale, thence in a northerly di-

rection to the country about the junction of the Werra
and the Fulda, and northwest to the heights of the

Wester forest. At a later period the Chatti joined the
confederation of the Franks. In the present Nassau
were located the Mattiaci, who were conquered at an
early date by the Romans.
Of the Suevic tribes, the Semnones are piaced be-

tween the Elbe and the Oder and as far south as the
frontier of Bohemia. The Longobardi (Lombards)
were first known in the tract lying westward of the
middle Elbe, from whence they spread to the eastward
of that river and to the west as far as the Rhine, over-

running the Cherusci, the Tubanti and the Marsi.
The popular tradition in regard to the origin of the
name I^ombard,\i that when the tribe were about to
start south to find a new home, they prayed to Frigga,
the wife of Woden, for good speed in their quest. The
Goddess bade them stand forth in the rising sun, which
they did with their long hair let down over their faces.

"Who are these longbeards .' " asked Woden. "Thou
hast given them a name," said Frigga, and they were
henceforth called Longbeards or Lombards. On the

authority of some writers, they derived their name
from their halberds, and by other authorities it is

claimed that they received it from the long borde, or
fruitful plain which they occupied on the Elbe. To the
north of the Longobardi, in the present Lauenburg,
Mecklenburg, and Pomerania, dwelt, according to
Tacitus, a number of Suevic tribes, among them the
Varini and the A.vgli, from the latter ofwhom is derived

the name of England. The Hern-.unduri, a division

of the race who frequently changed their locality, were
know to Tacitus r.3 friends of the Romans, occupying
the territory on the northern shore of the Danube,
their domain extending from that river to the Maine,
across the present Franconia. From the middle of the

second century they appear only under the collective

name o( Snevi, and it is suggested that they are the peo-

ple who have preserved that name in the appellation of
the Swabians. The Marcomaiini, the most important
of the southern Suevic tribes, guarded the boundaries
of Germany between the Rhine, the Maine and the
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Danube. This tribe furnisheil two names to history,

Ariovjstus. who was conquered by Cnesar, and M.irbo-

duus, who waged a desperate war with the Slavic Boii

in Bohemia and overcame them. In the present Aus-

tria and Moravia w:ere located the J^ttadi, wliose terri-

tory stretched along the Danube as far as the river

Grau in Hungarv, w here they joined the Sarmatian

tribe of Jazygi. After their wars with the Romans, of

vhom thev were implacable enemies, the Q^iadi were

mercfed w"ith the Suevi. among whom in latter times

the>^are mentioned in Spain. In the lower portion of

Silesia, eastward from the Riesengebirge, were estab-

lished the Miirsiitn-i. The Lys^i in eastern Silesia and

part of Poland, were considered by Tacitus as Suevi,

though their manners and mode of life resembled those

of their Sarmatian neighbors. They were allied with

Mr.'boduus in his campaigns and were subjugated in the

bird century A.D., by the Roman Emperor Probus.

Afterward those who remained in their original seat

allied themselves with the Goths. Among the Lygian

tribes Tacitus names the Ari (which seems to refer to

their Aryan origin), the Heizecoiit, the Burt and the

E/vsi. Their home was at the sources of the Oder
and the Vistula. The Goths, or Gothones, reckoned

by Tacitus among the Suevi, and by Pliny among
the Windilli, were placed by Pytheas about 300 B.C.,

around the estuary of the Vistula. Four hundred

years later Tacitus locates them on the Vistula, but no
longer extending to the Baltic Sea. Ptolemy, 50 years

afterward, places them on the Vistula, but entirely re-

moved from the sea coast. In the third century a.d.

they are (ound far to the south in Dacia, and at this

time they are divided into the two great branches, the

East and the West Goths. The Gcpidi, the Mososrothi

and the Thervingi, are named as offshoots of the

Goth'C stem. Pliny places the Burgundians at the

heaJ of the Vandals, but Tacitus does not mention
them. Ptolemy establishes them in the neighborhood
of the'"Warlhe, between the Oder and the Vistula.

Driven from this country by the Gepidi, they divided

and part of them settled in the island of Bornholm,
between Denmark and Sweden. The other fragment,

after long wanderings, received from .<Etius, in the be-

ginning of the fifth century, a dwelling place in south-

eastern Gaul, where the name still continues. Of the

Gothic family, the Rugi, the Ileruli and other smaller

tribes were located on the Baltic They were allies of
Attila in his great invasion of western Europe, and
afterward planted themselves in Austria and Hungary.
Odoacer, who destroyed the Western Roman Empire,
was a chief of the Heruli. West and south of the
Rhine, Tacitus places the Vaiii^ioniy the Neineti and
the Triboci, who lived in the lands between Bingen
and Briesach. The Ubi, pressed by the Suevi, crossed
the Rhine in the time of Julius C:csar and were ever
afterward the faithful allies of the Romans. Cologne,
the birthplace of Agrippina, daughter of Germanicus,
and consort of the Emperor Claudius, is in the country
west of the Rhine formerly occupied by the Ubi. The
Baiaz'i. who dwelt in the country about the mouths of
Jie Rhine, were fast friends of the Romans until the
revolt of Civilis, in the year 70 A.D., when they
turned against their ibrmer friends. Other small
tribes of the trans-Rhenish territory were the 7'reviri
and the I\'erz'i.

To an alien, the Roman Tacitus, the Germans are
indebted for the best extant account of the character and
manner of life of their ancestors. 1 lis descriptions of the
persons and api)earance of the Germanic race entirely
agree with those of C;esar. By the Romans the Germans
were considered as nn aboriginal, pure and unmixed race
of people. Tlicy were wide ;.nd strong in the chest; the
hair of the adults was yellow, and that of the young
children was dazzling white. Their skin was white
and they bad blue eyes, which were bold and piercing.
With large powerful bodies, thev possessed great
strength and agiiit3'. The bodies of their youth were
hardened by all the means within tfieir reach. Infants

were dippCjd in cold water immediately after birth, and
the cold bath was used as a strength renewer by both
sexes through life. The dress of the men' was a short
mantle made of coarse cloth, or the skins of beasts, and
notwithstanding the rigor of their winter climate, por-
tions o( the body were left uncovered at all seasons.
They despised effeminacy, and placed the highest value
upon courage and strength. The women were dressed
in linen robes spun and woven by themselves and
ornamented with a purple band as a" girdle. With all

their fierceness, the Germans were eminently hospit-
able. In this regard no distinction was made" between
a friend and an entire stranger. Their principal vice
seems to havcheenthe at times immoderate use of liqucr,
which habit, together with their practice of carrying
arms in all their assemblies, frequently led to scenes of
violence. Atonement for homicide was made bv a
certain number of cattle, and the penalty for injuries
was adjusted by a settled measi're of compensation.
Their beverage was a liquor fermented from barley or
wheat, and their food was the flesh of animals, both
wild and domestic, coagulated milk and such fruits as
grew in their country, and, among the agricultural
communities, the products of their farms. They had
but few public spectacles; these consisted mainly of
dancing by bands of young men among pointed swords
and javelins. Funerals among them were conducted
with simplicity. The funeral pile was made of wood,
the arms of the deceased was committed to the flames
with his body, and sometimes his horse was immolated.
To adopt the quarrels of relatives was held to be aa
indispensable duty.

Physically there seems to have been a marked differ-' Organliv

ence between the mode of life of the nations character-
fo°°wm

''^'*'*'

ized as Suevi, who inhabited the highlands in the in-

terior, and those who dwelt in the lowlands near the
coast. The Suevi had early banded themselves to-

gether in a union, the purposes of which were distinct-

ively those of war and conquest. Their love ofarraa
was assiduously cultivated and they were essentially a
race of warriors. Their lands were held in common,,
and were divided yearly by the leaders among their

followers, no one being permitted to retain the same
allotment for two consecutive years. This arose froic

their antipathy to agriculture, which it was believe*)

would destroy the desire for war and glory. War wa»
carried on systematically by a division of the men into

hundreds, half of whom each year took the field under
their chiefs, while the other half remained at home tc

superintend the cultivation of the soil. In the follow-

ing vear an exchange of employments was made and
the farmers became warriors, while the fighting men ot'

the lait year took charge of the fields and flocks. In
the lowlands near the coast the tribes had made
agriculture a regular occupation, and they lived ia

settled dwellings. Their farms were marked by bo..n-

daries, usually a hedge and a bank of earth. Nobles,

freemen, freedmen, or peasants, and slaves composed
the body politic of all the divisions of the race. Such
legislation as existed was under the control of tl>e

nobles and freemen. The freedmen were permitted to

bear arms, but they were excluded from particip: *.ion

in legislation and government. The slaves were a', the^

absolute disposal of tVir masters, and in law were
classed with the beasts. Originally the nobles ap-

pear to have been selected from among the freemen,

because of conNpicuous valor or the •^ossession o£

great wealth in herd- and flocks.

The civil organization led from the family, the head

of which was lord and priest on his own holding, up to

the commimity, composed of several proprietors, who
in turn, bound themselves together in districts unjer

the name of ffi'ic. The highest body of all was th*

national assembly, of which every tVceman was j

member.
In peace, a majority of the tribes had a very simple

constitution of confederacy, perhaps not higher than

the uau. In war, each tribe elected as chief ori of
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their own number distinguished for courage and wis-

dom, on whom they bestowed the title of Herzog, or

Du-ke. It has not been ascertained whether the chiefs

of tribes or confederations bore the title of king. The

leaders of great confederations were called by the

Romans kings to distinguish them from the dukes,

whose authority usuallv ceased with the close of the

war. at the beginning" of which thej were elected.

Frequently an ambitious chief would raise a miscel-

laneous force for the purpose of conquest. If successful

>n the acquisition and retention of territory, his fol-

lowers gave him the title of king. Among the Saxon

peoples, whose wars at first were chiefly of a defensive

iharacter, a commongeneral was required only while

the conflict lasted, while among the Suevi, whose

principal business was war, generals with the title of

King are found at an early date.

When a common danger threatened, the people

formed themselves into a confederation, at the head of

which was the most powerful tribe. Examples of this

are seen in the Cheruscan alliance against Rome and
|

in the confederations of the Goths, the Franks and the

Allemanni. Unless called together by a sudden alarm.

the assemblies of the people were held either at the

time of the new or full moon. All the members of the

assembly took part in the proceedings, and when any

proposition not agreeable to them was made, it was re-

jected with a general murmur of disapprobation. Ap-
proval was expressed by brandishing their javelins and

bv shouts. The punishment for treason or desertion

was hanging on a lr«e, but the coward, or one con-

victed of an infamous crime, was plunged under a

hurdle into a bog and there suffocated.

Among all the ancient Germans was found a strong

love of nature. They likened towns to prisons and

avoided building them. Their huts were constructed

of legs shaped by the ax, the sides being chinked with

straw and lime. This structure was covered by_ a

thatched roof and the interior was decorated with

earths of brilliant colors. One of the noble character-

istics of these early Germans was their proud and in-

dependent spirit, which frequently led them to suicide

for the purpose of escaping captivity. The favorite

occupation of the men was war, and next to war the

chase; when not engaged in either, idleness was the

rule. Agriculture and the care of the herds and flocks,

as well as domestic occupations, were left to the

women and slaves. It seemed manlier to attack their

enemies than to cultivate the earth and reap the

harvests. The youth were practiced in the use of arms
from ohildhood. The sanctity of marriage was main-
tained among them almost as strictly as it was by their

ancestors in Asia. The young man married the maiden
of his choice at a time in life when his physical and
moral natures had attained their equilibrium, and his

wife was usually about his own age. The marriage
presents given by the husband to the bride were a
horse, a yoke of oxen and arms, the latter signifying

that the woman was expected to fight when necessary.

The new made wife in return gave her husband a pres-

ent of arms. The marriage state was one of affection

and constancy, although the husband was the absolute
lord of his own household. The women frequently ac-

companied the armies, and in the battle hcur en-
couraged the men by their actions and cries. To the
German there was something in woman that was
«icred and prophetic, out of which belief grew the im-
portance of the Velledas. or prophetesses, who were
listened to as oracles. The practice of polygamy was
limited to a few. mostly princes, who strove in this way
to strengthen themselves by alliances with powerful
houses. The children of freemen and of slaves were
reared together until the time came for the freeman to

assert his title to freedom by the bearing of arms and
participation in the proceedings of assemblies. The
arms of the race consisted of spears, swords, axes,
bows and arrows and clubs. Their shields, constructed
of wood, were painted with gaudy colors, and their bel-

[histoby.

mets were often made to resemble the open mouths ot

wild beasts or other fear-inspiring forms. The forma-

tion for battle was in the shape of a wedge, somewhat

after the manner of the Macedonian Phalanx, or in a

square. Among the horse companies were distributed

the most agile footmen, who, in rapid evolutions, seized

the horses °by the mane, and were able to maintain the

speed of the horsemen. In the infantry, however, lay

the main strength of their armies. In action, relatives

fouoht side by side, thus inciting each other to more

heroic deeds. Before going. into battle, and while ad-

vancinsupon the enemy, they sang war-son^s relating

the deeds of their ancestors and the celebrity of their

fatherland. Among their military musical instruments

were drums and also horns made of brass, or fashioned

from those of the wild bull. There was no loss ot

honor in retreating, but to lose one"s shield was held to

be an inexpiable disgrace.

As to their manufactures, it appears that they made
their own implements not only of war and the chase,

but of agriculture, which, however, could not have re-

quired much sKiii. There were iron mines in various

parts of their country, but the Germans of that age do

not seem to have had much knowledge of the art o<

working this metal, though copper was largely used.

They had long known how to make chariots and ves-

sels. With the latter they engaged in naval battles

with the Romans in German waters. Spinning and
weaving were certainly carried on, which would indi-

cate that they were acquainted with the loom. During
the period of their early rontact with the Latins thejr

learned the use of coined money, and later they had
close trade relations with their Roman neighbors.

The religious system of the Germans was closely as-

sociated with the phenomena of nature. They built

no temples, but groves and woods were consecrated to

holy purposes. They all believed in the great god
Woden, the supjreme spirit of nature. He was all-wise.

The sun and the moon were his eyes, and the wolf and
the raven were sacred to him. He supported the vault

of the sky and the clouds, and rode on the wings of the

storm followed by his furious host. Another side ot

his nature reveals him as the god of the harvest. He
also granted favors to men and ruled the world. His
son Donar (the Scandinavian Thor) was the god of
war ana the tempests. He is represented brandishing

a mighty hammer and accompanied by Tiw, the one-
armed god of the sword. The Germans also worshiped
a goddess of earth and heaven bearing the name
Hertha, or Nerthus, as she is called by Tacitus, who
places her abode in an island in the north sea, from
whence she issues at times bearing peace and joy to
the world. She was the guardian of the home and
hearth, and took charge of children who died unborn.
The forces of nature were personified in many forms^
especially in dwarfs and giants. Unfortunately we
have but scanty fragments of the theogony of the early

Germans. It is believed by scholars that the Scandi-
navian Eddas (see Edda) present the mythology- of the
Germanic tribes in a form much nearer the original

than the accounts of Roman writers which have come
down to us. The Eddas inculcated the doctrine that
the universe would perish, and as this thour^ht was
deeply' impressed upon the minds of a large part of the
German race, it went far toward preparing them for
the reception of the Christian doctrine of the unknowa
God who alone was immortal.

In the year 113 b.c, the Roman world was startled

by the appearance in front of their advanced guard in

the Alps of a wild race hitherto unknown. They had
with them their wives and children, and were evidently
looking for a country in which to locate. These were
the Cimbri and Teutones migrating from their seat
in what is no\i Denmark, and coming for the first time
within the range of authentic history'. They had over-
run the Celtic tribe of the Scordisci, who appealed for
aid to Papirius Carbo, the Roman consul. This com-
mander, in dealing with the barbarians, preferred to
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use dissimulation instead of force. Pretending friend

ship for the formidable strangers, he furnished them
with false guides who led them astray in the mountains,
while he advanced b3' a shorter road and surprised

them. Thrown at first into confusion, they rallied and
inflicted upon the Roman troops a severe defeat. This
battle was fought at >}oreja (Klagenfurth) in Ca-
finthia, and marked the advent of the race which was
destined to overthrow the Roman empire. After the

battle the Cimbri and Teutones, Tailing to pursue their

advantage, turned to the westward between the Dan-
ube and the Alps and forced a passage into Gaul. On
the march they were joined by other tribes from Ger-
many and Switzerland. From the Romans they
demanded a country in which to settle, and upon the

refusal of that haughty power, they determined to win
JL home by the sword. In five battles they defeated the

Roman armies with great slaughter. They passed into

the south of Gaul and through the passes of the

Pyrenees into Spain, but returned toward Italy for the

purpose of making an attack on Rome. In this expe-
dition they divided into two bodies, the Cimbri march-
ing up the Rhone and advancing through Switzerland
and the Tyrol toward the plains lying south of the

Alps. The Romans, under Marius, moved forward to

neet the Teutones. At Aquae Sextia, now Aix, near
Marseilles, a great battle was fought in which the Ro-
mans won a decisive victor^', practically destroying this

branch of the barbarians. Latin historians assert that
more than one hundred thousand of the invaders were
killed or taken prisoners in this savage contest. In the
meantime the Cimbri had overthrown a Roman army
under the consul Catullus in upper Italy and spread
themselves oyer the fertile plains between the moun-
tains and the Po. Marius was at once recalled from
Gaul, and in a desperate battle at Vercells utterly de-
feated the enemy, putting sixty thousand of them to the
sword. When the Romans, pursuing the beaten enemy,
arrived at the camp of the Cimbri, they beheld a
terrible scene. Dressed in black, the wives of the
Germans stood upon their wagons killing the fugitives

with their own hands, mercilessly slaughtering their

own children to save them from captivity, and then kill-

ing themselves. Many of the men also slew them-
selves, fearing slavery more than death. Sixty thousand
prisoners taken in the battle and the pursuit were
carried to Rome as slaves. The fear bred in Rome by
the prowess of the barbarians, and the relief felt at'

their repulse, were such that Marius was crowned with
high honors, and was decreed the third founder of the
city.

The terrible slaughter of the Cimbri and Teutones
appears to have deterred the Germans for a number of
years from making incursions into Roman territor}-, but
the race was too aggressive to be permanently excluded.
About forty years after Vercellae, Ariovistus, the king
or leader of the Marcomannic Suevi, who occupied the
countr3' between the Danube and the Neckar, crossed
the Rhine, driving before him several Gallic tribes, and
took possession of Burgundy. Here he encountered
Julius Caesar, who was engaged in the conquest of

Gaul. A sanguinary conflict followed, in which the

Rom.ins were victorious, and Ariovistus with a few of

his followers escaped from the massacre bj' swimming
the Rhine. The two wives and one of the daughters of

the German chief were killed, and his other daughter
was taken prisoner. Continuing his operations for the

subjugation of the Celtic tribes in Gaul, Cssar learned

that she Usipeti and the Tencteri to the number of four

hundred and thirty thousand, with their wives and chil-

dren, their slaves and herds, had crossed the lower
Rhine to escape from the Chatti, and were establishing

themselves in northern Gaul. Caesar invited their lead-

ers to a friendly interview and treacherously murdered

them. He then fell upon the German camps and drove

the great host with frightful butchery back across the

Rhine. To put an end to the invasions of the German
hordes, the Roman general determined to attack them,
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in their own country. In the year 55 B.C., he built a
bridge across the Rhine, near the mouth of the Moselle,
and passed over it with his army into the country of
the Chatti, whom Caesar, by mistake, terms the Suevi.
The Germans fell back through the forests and concen-
trated their forces on chosen ground in the center of
their domain. Cxsar did not follow them far enough
to bring on a battle, but remained eighteen days in their
country, devastating it with fire and sword, and thert

re-crossed the river. Soon afterward he constructed a
second bridge, but as the Germans pursued the same
tactics as before, he did not advance into the country.
Casar had acquired a respect for the fighting qualities
of the barbarians which led him to enlist numbers of
them in his legions, where they rendered him material
assistance in his subsequent campaigns. From this time
forward Germans were found in the Roman service,
and some of the Emperors used them as body-guards.
When Augustus became Emperor, after the assassina-

tion of Caesar and the subsequeut disorders in Rome,
he inaugurated a war against the tribes in the T3-rol and
Austria, and at the end of the struggle in the year 15
B.C., the Romans had conquered the country north to
the Danube, having either exterminated the inhabitants
or reduced them to slaverj'. Between the j'ears 12 and
9 B.C., the Emperor's stepson, Claudius Drusus (the
first Germanicus), made four campaigns in Germany.
Although he was not successful i.T permanently attach-
ing an^' great area to the Roman possessions, he adopted
a system of fortifying as he advanced, and had he lived

he would, perhaps, have subjugated the whole country.
His campaigns were made In the summer. The severity

of the climate compelled him to fall back in the winter,
while a sort of guerrilla warfare was maintained
against him b3' the Germans. Several battles were
fought, and, although the Romans were the victors,

the3' were often in great peril. In pursuance of his

plan, Drusus built fift3' forts along the Rhine, and
others in various parts of Germany, and also, cut a
canal from the Rhine to the Yssel for the passage of

his fleet. One of the incidents of this war was a naval
battle in which the Romans defeated the Bructeri, near
the mouth of the Ems. In the fourth campaign the
Roman commander per.etrated to the Elbe, where, as the

tradition runs, he was met b3' a Velleda, or prophetess,

who warned him that his life was near its end. On his

return from the campaign he fell from his horse and
died a few weeks afterward. In this war Drusus
fought principally with the Suevi, Chatti, Sigambri,
Usipeti, Tencteri, Bructeri and Cherusci, and \vas aided

by tJie Frisi. After the death of Drusus, his brother,

Tiberius, subsequently Emperor of Rome, took up
the work, and, by craft and duplicity as well as arms,

obtained many advantages over the barbarians. For
the easier passage of his troops he built a road from the

Rhine to the Ems, and scattered among the Gallic

tribes large numbers of his prisoners. Many of the

noble German youths had gone voluntarily, or been

carried to Rome, and from the Romans learned the

arts as well as the vices of the more polished Italians.

So much of German3' as was under Latin control was
organized on the Roman provincial model, by which
the natives were reduced to a state of dependence.

Among others who fretted under the yoke was Marbo-
duus, a noble youth of the Marcomannic Suevi. He was
tall and stately in person, and also ambitious and of

vigorous intellect. He had been educated at the court

of Augustus. Upon his return to his own country,

convinced that his people could not maintain them-
selves against the Roman power, he led the Marcomanni
into Bohemia, and after driving out the Boii he estab-

lished there a kingdom with his capital either at th«

present Prague or Budweis. The Hermunduri. Lonro-
bardi and Semnones came under his sway, and he ruled

the country from the Danube across the center of Ger-

many .to the Elbe. His army ccnsisted of seventy

thousand infantry and four thousand cavalry, and his

purpose was conquest. The Romans looked upon ban.
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as a most dangerous neighbor, and in the year 7 a.d.,

dispatched against him an army of two hundred

and nine thousand, under the command of Tiberius. A
rebellion in Pannonia, however, called off the Roman
forces, and a peace was concluded between Augustus

and the Marcomannic king which materially increased

the latter's domain. Though founded on ambition, this

kingdom of Marboduus was the result of one of the

first attempts at a unification of the German-speaking
peoples.

The effect of Roman civilization upon the Germans
in that part of the.country under Latin domination be-

gan to be seen in all directions. The national man-
.lers and habits were changed, and in some places ob-

literated, and the minds of many of the leading men
had been poisoned by Roman seductions ; but among
the mass of the people still existed a desire for that lib-

erty from foreign dominion which had been theirs from

time immemorial. This desire, taking on action, led at

last to the bloodiest butchery which had yet befallen the

Romans in their contests with the barbarians. In the

year 6 A.D., Quintilius Varus became Governor of

Germany and attempted to weld still more closely the

fetters of slavery upon the subject race. While the

work of subjugation was progressing, an avenger of his

people's wrongs was being raised up. Arminius, or

Hermann, a prince of the Cherusci, who had been edu-

cated at Rome, organized an insurrection among the

north German tribes. Morboduus was invited to par-

ticipate in the redemption of his countrymen, but re-

fused his aid. The rebellion sprang into flame among
a small tribe at a distance from the Roman camp on
the Weser. Varus, accompanied by Arminius, who
still pretended friendship for the Roman Governor,
inarched to reduce the revolted tribe. In the midst of

the Teutoberg forest, near where Detmold is now situ-

ated, Arminius left the Latin camp, and with the united

Germans fell upon the army of Varus. After skirmish-

ing and fighting three days the whole Roman army,
consisting of the three best legions of the Empire, was
mercilessly slaughtered. Varus falling on his own
sword to escape capture. With victory and the anni-

hilation of the invading force the German coalition fell

apart.

The Second Germanicus invaded Germany in the

arerthrow y*^"" '4 A.D., and, after several successful battles with
SiArmiu- the Chatti, Chausi, Cherusci and other tribes, reached
'"*• the scene of Varus' disaster, and gave burial to the

bones of the slain. In the meantime Thusnelda, the wife

of Arminius, was taken prisoner by her own father,

who was the Liberator's enemy, and carried to the

Roman camp. Again Arminius called upon the tribes

who had defeated Varus, and at their head assailed the

Romans, who narrowly escaped destruction. In the

year 16 a.d., Arminius was overthrown by Germani-
cus in a battle near the present Minden, and at the
Steir.huder Lake, but Germanicus also lost heavily,

and was forced to retire. The Romans made no fur-

ther attempt to subdue Germany by force. Tiberius,
who had become emperor in tlie year 14 A.D.,

adopted a polic3' of bribery and the fostering of jeal-

ousies among rival German families and tribes in order
to weaken, and. if possible, destroy the bond which
consanguinity had hitherto maintained amongst the
German people. Roman fortresses and cities arose on
German territory, and the people became accustomed
to peaceful commerce and intercourse with the southern
race. The people retained their own local laws and
customs, and justice w-as administered by their own offi-

cers, but the influence of the Empire was everywhere
felt.

In the meantime Arminius quarreled with Marbo-
duus in consequence of the refusal of the latter to join

in the national rising which had resulted in the mas-
sacre of the army of Varus. The Longobardi and the
Semnoncs revolted fron) the Bohemian king and
brought on a war in which I:e was defeated and driven
out of his kingdom. Ar^rlniux himself was 'slain by

his own kinsmen, and his death destroyed the last bond
of ui-.ion among the North German tribes. Subse-

quently the Cherusci, the Chatti, and the Bructeri

wasted away in civil strife.

Under Claudius Civilis in the year 69 a league was
formed by the Batavi, the Frisi, the Tencteri and part

of the Bructeri to drive the Romans out of Gaul, but
after a short-lived success the Gerrran army was de-

feated by Vespasian.
In the two first centuries of the Christian era, Ro-

man influence in Germany, resulting from the wars and
the Latin system of colonization, increased wonder-
fully, but while changing the manners and customs of

the people it did not deprive them of their language.

Among the cities of the present day which sprang into

existence during this period are Cologne, Bingen,

Bonn, Treves, Augsburg and Vienna. On the Rhine
and tiie Moselle vinej'ards blossomed; superior orchard
fruits and vegetables were cultivated and a complete
system of agriculture was introduced, which extended
among the yet independent tribes. In the interior,

Roman merchants purchased horses and cattle and the
various products of tlie soil. Iron mines were opened
and industries of various kinds were established. The
Roman civilization not on\y invaded the wildernesses
but softened the character of the people. In exchange
for their products the Gennans received from Rome
ornaments of gold and silver, Roman coin, fine cloth

and the rich wines of the South. Large numbers of the

youths took service in the Imperial armies and became
associated throughout the Empire with the Roman sol-

diery. Their tales of the magnificence of the outer

world led still others into the armies of the Emperors,
where they learned not only the art of w-ar but the
weakness of the Empire which men of their race were
eventually to overthrow. Before the end of the third

century Germans had ceased to fear Rome, and, in-

deed, they soon began to look upon it as their prey.

In the third century the German peoples politically „ ^^^
presented a new aspect. Many of the old tribal dis- tions.

tinctions had been lost and new names made their ap-
pearance. Great confederations were formed by the
concentration of tribes, stimulated perhaps by the
example of the Roman power which emphasized the
strength that lay in organization. The history of the
period in which these confederations were formed is

extremely obscure. The Roman historians furnish but
little information and the alleged histories by subse-
quent German writers are so mixed with incredible
traditions as to be worthless.
The first of the northern tribes who established

kingdoms in the south were the Goths. From their
seat along the Vistula they had spread in the third
century to the shores of the Black Sea. At this time
they were divided into the East Goths (Ostrogoths)
and the West Goths (Visigoths). They made terrible
inroads into the Roman provinces of Moesia and
Thrace, and the Emperor Decius fell fighting them.
They also built ships and ravaged the coasts of the
Black Sea and the eastern Mediterranean. Under
Ehrmanric in the fourth century- they were united, but
were scattered by the invasion of the Huns led by
Attila. The Allemanni,a mixed race descended from the
Suevi and other tribes, starting from eastern Germany
in the third century, drove the Romans from a part o(
their territory and established themselves in the coun-
try now included witliin the limits of Baoen, Wirtem-
burg and northeastern Switzerland. About the same
time the Thuringi, sprung from the remnants of the
Hermunduri, appear united under a king and occupy-
ing a large tract in central Germany. The Saxon con-
federation dwelt in the plains of north Germany be-
tween the Hartz and the sea, and from the Elbe nearly
to the Rhine. Confederated witli them were descend-
ants of the old Cherusci. The name of the Saxons
was derived fiom the short sword (sahs) with which
they were armed. They still retained the ancient
order of government by districts and communities.
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Subsequenth- the Saxons appear divided into three cir-

cles: That of the Eastphalians. the Westphalians and
the Engerianc. They were navigators of the seas and
committed many piracies on the northern and western
coasts. The Franks, a mixture of Bructeri. Chatti.

Batavi and Sigambri. were recoifnized as a distinct

nation before the end of the third century. They
were nt that time neighbors and allies of the Saxons,
and like them were pirates, extending their voyages to

Britain. Gaul. Spain, and even into the Mediterranean
as far as Sicilv. Tiie peaceable Frisians occupied the

shores of the North Sea and the islands.

About this time Christianity began to take root

amongst the Germans, but their religion was only a

part of their state policy, and if in no wise hindered

them from the predatory incursions of earlier ages: on
the contrary, with organization came a desire for per-

manent conquest, and we shall soon .see Germans ab-

sorbing the power of Rome uhich. in its attempts to

enslave them, had furnished them with the civilization

and discipline that were used to its own overthrow.
The Empire itself had lost much of the vigor of its old

days of conquest, for the ownership of the world was a
luxur)' which was steadily sapping the vitality of the

Romr.n power. As early as the year 235 the Gothic
Maximin was made Roman Emperor, and from that

time on all positions of aignity were within the reach
of ambitious Germans. In the Fourth century Ul-
philas, a Christian of Asia Minor, who had been carried

into captivity by a band of Gothic pirates, introduced
Christianity to that people and is said to have in-

vented the Meso-Gothic alphabet which he used in his

translation of the Bible. This. translation is the oldest
monument of German speech extant.

_. _ In the latter part of the Fourth century Europe as
The Huns, r t /-« 1 t_ ^t. 1/ i^ufar west as Gaul was overrun by the Huns. These

were a Turanian race who had for many centuries
wandered over the steppes of northeastern Asia. So
dangerous were they that the Chinese built the Great
Wall as a defense against their invasions. Migrating
to the West, the Huns entered Europe early in the
Christian era and threw themselves upon the Slavs and
Germans. In the year 375 they subdued the Alans, a
tribe of mixed German and Tartar descent, and then
attacked the East Goths who were defeated with great
slaughter, their aged king. Ehrmanric, failing upon his

own sword. The effect of the Hunnish invasion was a
crowding to the west of the Slavs upon the Germans
and of the Germans upon themselves and the Latins.
In the year 42S Attila, then King of the Huns, estab-
lished his capital in the present Hungary between the
Theiss and the Danube and gathered about him beside
his own people many of the heathen German tribes.

From his capital he moved to the west, proposing to
make himself master of the continent. Against him
Christian Europe united under the Roman eagles, and
in 451, near Chalons, in what is now France, a tre-

mendous battle was fought, the result of which was
the defeat and retirement of the Huns. Their Empire
was subsequently disrupted and they ceased to be a
menace to civilization. It is supposed that the Szek-
lers of eastern Hungary are the descendants of these
formidable warriors.

At the close of the migrations caused by the Hun-
nish invasion the Vandals are found in Africa, having
traversed all of south central and western Europe and
crossed the straits of Gibralter. In Africa they set up
a kingdom, whose ruler, Genseric, about 455, captured
Rome. Tliat part of the Suevi who had accompanied
the Vandals to Spain established themselves there.
The East Goths had been subdued by the Huns, but a
part of the West Goths were received by Valens. the
Emperor of the Roman Etnpire of the East, who gave
them homes in the country south of the Danube. The
exactions of the Roman governors drove them to re-

bellion and they overthrew Valens and his army.
Under Alaric. their king, the West Goths invaded
Italv twice and ir. their last invasion seized Rome and

sacked it. Subsequently they moved to Spain, drove
out the Suevi and founded there a kingdom. An army
composed of various German tribes under their ger>-
eral, Radagaise. broke into Italy, but they were de-
feated by Stilico. Bands of Saxons. Angles. Jutes anii
Frisians crossed the North Sea and took possession of
England, driving into Wales and northern Scotland
the old Celtic popuhition. From thi.s German invasion
sprang the present British Empire.

In the year 456 Rome, the" capital of the Western
Empire—the Roman possessions having been divided
by Diocletian into the Eastern and Western Empires
fell before Odoacer at the head of the Heruli and con-
federated German tribes. The Herulian chief assumed
the title of King of Italy. Among the new names
which now appear is that of the Bavarians, probably
descendants of the Marcomanni and other tribes, who
are found in Rhoe!ia. On the death of Attila the East
Goths reg.aiiicd their independence. Passing into Italy
they overthrew Odoacer. after wl'ich their king 'fhe-
odoric assumed the title of Emperor of Rome, witr
Ravenna for his capital. Theodoric formed a plan oi

uniting the German^ in a national league, but this was
found to be impracticable. In the .Sixth century the
kingdom founded by Theodoric was destroyed by
Belisarius and Narses, generals of the Eastern Em-
pire. Belisarius also overthrew the Vandal monarchy
in AfricA.

The Franks, improving the opportunity afforded by
the disruption of the Roman Empire, took possession
of part of Gaul. They were divided into two branches,
the Ripuarians and the Salians. With the Salian
Franks originated the famous Salic law, by which no
female could ascend the throne.

The Thuringi. the Allemani and the main body of
the Saxons retained their possessions in the interior of
Germany. The Longobardi were approaching the
Danube, and at this time occupied Moravia, from
whence they afterwards moved into Italy and there
founded the Lombard kingdom. The Slavs of eastern

Europe moved into the territory left vacant by the
migrations of the Germans and took possession of the
country as far west as the Elbe.

The Germans of this period seem to have fallen back
almost into their original barbarism. With a passion-

ate contempt for learning they united a ferocity which
depopulated or reduced to slavery the countries through
which they passed. Notwithstanding this deterioration

their language was cultivated in poetical forms and
their minstrels sang of the great deeds of the Germ?,:i
heroes. The historical instinct seems to have been lack-

ing, for the Nibelungenlied, not at that time written, but

memorized, brings together with mythical heroes real

personages who were separated in their lives by cen-

turies of time. Many of the German soldiers who had
oarticipated in the conquest of the Roman possessions

received grants of land and held iheir former lords in

subjection, but after their first ebullition of savagery

they appear to have been mild masters. The two races

did not readilv coalesce, mainly because of differences

in their religious beliefs. The Romans were Athana-
sians, believing in the absolute divinity ofJesus Christ,

while the mass of the Christian Germans held to the

Arian belief that the Savior, while immeasurably above

inen and angels in dignity and power, was yet a finite

being created by God.
The first Germanic monarchy which had a firm

foundation was that of the Salian Franks. Clovis, the

first king of note, was the grandson of Merovaus
CMeerwing), who gave the naine Mrrovii/^r/an to the

dynasty. Clovis was but fifteen years of age when he

came to the throne in 4S2. When only 20 years old he

attacked the renrnants of the Roman power in Gaul,

and bj' a victory over the Latin governor, Syagrius, at

Soissons. acquired control of the country south to the

Loire. He then made war on the Allemanni and

overcame thein in the famous battle of Zulpich.

The consort of Clovis, Clotilde, was the Christian
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daughter Of* a BurgunSian prince. She had long sought

to convert her pagan husband, but without success. In

the heat of the battle, Clovis, tiaving tailed to secure

victory by calling upon his own gods, fell upon his

knees and vowed that if the God of liis wife would save

him from defeat he would become a Christian. Tlie

Allemanni were beaten, and Clovis caused himself and
three thousand of his noblest Franks to be baptized in

the Catholic faith at the next Easter festival. This
summary wholesale conversion to Chnstianity was
merely nominal, but it was the beginning of that influ-

ence of the Church of Rome which subsequently be-

came so powerful among the Germans. Glovis con-

tinued his conquests until his rule was acknowledged
east to the Rhine and south as far as the Garonne.
Anastasius, Emperor of tlie East, sent a message of

congratulation to the King of the Franks, and nomi-
nated him to the dignity of a Roman patrician and
consul, and Clovis wore with pride the purple robe

which symbolized this once noble but now emasculated
office. Clovis made Paris his capita! and died there in

the year 5x1, leaving four sons, who divided the king-

dom among themselves, but maintained toward other
nations the attitude of a single power.
The Merovingian kings were with few exceptions

monsters of cruelty and vice. Their people were sunk
in moral degradation, but the powerof the kingdom in-

creased until it included the territory between the
Saxon frontiers on the north and the Alps on the
south. The Frisians and Saxons alone remained inde-
pendent. The conquered lands within the Frank king-
dom were distributed by the monarchs among their

chiefs, who held the gifts as-^e/s or loans, for which
they were obliged to do military duty on the command
of the king. The feudatories took the name of liege sub-
jects or vassals, and those of them who stood close to
the king were named administrators. These great
vassali, distributed from their own lands portions to
poorer individuals, who were called Arriere vassals.
The freemen, who were only obliged to serve in great
national wars, held an allodial or free inheritance.
Und-^r this system arose an aristocracy composed of the
i,rtat vassals and those who held xmder them. The
frequent wars of the Merovingian kings wasted the
strength of the monarchy and in time the great vassals
assumed powers and dignities which properly belonged
to the king— a state of things which led in the end to
the deposition of the dynasty. Grants of land were
also made to the higher clergy, which contributed to
the erection of an ecclesiastical aristocracy. Most of
the priests were of the subject Latin race, but their re-
ligious office and their large possessions soon raised
them to an importance which permitted them to mingle
on equal terms with the military- lords of the land. In
ilie course of time many of the smaller proprietors
found it to their advantage to surrender their grants of
land either to the church or to some powerful noble-
man, and to have them. returneJ .vith additions when
they became vassals. In this ;vay the freemen de-
creased in number and the w..ole order of society was
changed.

In Austrasia, the eastern division of the Merovln-'
gian kingdom, the power of the noblemen was con-
stantly increasing, because of their great distance from
the seat of the king; and while they held in check the
authority of the monarch, they continually extended and
strengthened their power over their own subjects. In
the western division, or Neustria, the authority of the
head of the state was generally acknowledged and
obeyed until a time arrived when the weakness of the
king loosened his grasp of the sceptre and it fell into
the strong hand of his chief officer. Among the vas-
sals who immediately surrounded the throne were the
royal Treasurer, the Marshal, the Steward and the
Butler, and to these were added the Pfalz-grafen, or
King's deputies, who exercised the royal prerogative in
«ie absence of the ruler, and the Major Domus, orMayor of the Palace who commanded the king's

knights. This oflicer soon became the most iinportatit

dignitary in the kingdom.
In the Seventh and Eighth centuries the healhcn Al-

lemanni, Thuringians and Bavarians in the wilds of Ihe
interior of Germany, and part of the Saxons and Fri-

sians on the coast of the North Sea, were convciled l(»

Christianity by missionaries from Ireland, Enghnndand
Scotland. The best known of these missionaries are

St. Columban and Boniface. The latter eslabiished

bishoprics, or regulated those already existing, at Salz-

burg, Passau, Ratisbon, Wurzburg, Erfurt, and olher
places. The celebrated abbey of Fulda was founded by
his follower, Sturm, and he also planted at Ohrdruf a
school for religious teachers, in which, in connection
with doctrinal teachings, instruction %vas given in the
arts of agriculture and horticulture. Bonitace presided
over the Council held at Soissons in 742. After along
life of missionary labor, during which he received pro-
motion to high ecclesiastical otfice, he suffered marlyr-
dom at the hands of heathen Frisians in the year 755.
In view of the subsequent development of the national
mind and conscience, the work of these missionaries
cannot be overestimated, but at the time Ihe conversion
of many of these pagans wa,s not of that quality which
would commend itself to a modern n.Iigious devotee.
The morals of the people were frightfully corrupt; the
old-time sanctity of marriage was almost annihilated and
the word humanity seems to have been thrust out of the
language. Regular assemblies were still held, but in-

stead of consisting as formerly of the whole body of
the freemen, they were now composed mainly of the
nobility. Courts were held in the open air, and ver-
dicts were rendered by a body of men who combined in
themselves the functions of both judge and jury. When
human judgment failed to arrive at a finding in cases
brought before this tribunal, a verdict was obtained
through the agency of the ordeal by fire or water iOr by
single combat.

In the 3'ear 613 the sub-kingdoms of Austrasia andpjppipo,
Neustria were united by Clotaire, under whom and hisl>^dea.
son Dagobert comparatively good government was
maintained. After D.agobert, who died in 637, the
authority of 'the throne declined, and the power of the
"Lazy Kings," as they are called, passed into the hands
of the Mayors of the Palace, while the titular rulers
became mere puppets. The real power of the early
medieval German Empire may be said to have begun
with Pippin of Landen, from whom sprang the line
which produced Charles Martel and Charlemagne.
Pippin, who was Mayor of the Palace in Austrasiaunder
Dagobert, was related to the Merovingian kings. The
office had become ht-rtrditary, and tlie power of the
Mayor was so great that Pippin's son, Grimoald, at-

tempted to depose the current Merovingian king and
place his own sou on the throne. The ambitious father
and his son were both killed in the struggle, the Frank
nobility having not yet sufficiently departed from their
reverence for-^neir royal house to consent to its over-
throv/. One of Grimoald's sisters was married to the
son of the Latin Bishop of Metz. Her son. Pippin of
Heristal, in whom both Latin and German blood were
mingled, became Mayor of the Palace in Austrasia. In
the famous Battle of Tcstri, fought in the year f)Si, he
overcame the king of Neustria, and the divisions of
the Frankish kingdom were re-united. Warned by the
fate of his uncle. Pippin made no attempt on the
throne but was content to wield the power of the
united kingdom. Charles Martel ^^the Hammer) was
the son of Pippin of Heristal.
The Mohammedan pov/er, which had extended from

Mecca through northern Africa to Spain, was prepar-
ing for the destruction of Christianity in Europe and
the imposition of its doctrines and government upon
the people of that continent. While a Saracen fleet
and army assailed Constantinople, the capital of the
Eastern Roman Empire, a Moslem army under Ah-
derrhaman advanced across the Pyrence's against the
Christians of Wpstprn Eurooe. &.s' in the time of »he



iCHAHLEMAGNE.] GERMANY 481

Hunnish invasion, the forces of Europe were concen-

trated and battle was offered to the invaders. In 732
the two armies met in the plain between Tours and

Poitiers in southern France, and after a sanguinary

contest lasting through seven days the Christians were

victorious and Europe was saved from the rule of Islam.

But while the thorough military organization, which
was made possible by the power of the Mayor of the

Palace, had undoubtedly preserved Europe in the great

conflict, the independence of the individual was ma-
terially impaired and its place Was taken by feudal

allegiance.

After adding East Friesland to the kindgom. Charles

Martel died in 741, leaving two sons, Carloman and

Pippin the Short. Carloman retired to a convent, and

Pippin, seeing the time ripe for a change of dynasty,

inquired of Pope Zacharias: "Who ought rightly to be

king; he who sits at home in idleness, or he who bears

the toils ar.d dangers of government.?" The Pope was
in difliculty at the tiirie with his neighbor, the Lombard
king, and secured the aid of Pipnin by sanctioning the

deposition of Childeric III, the last Merovingian

monarch, and the coronation of the Frank Mayor of the

Palace. The decision of the Pope cont tined a state-

ment to the effect that the throne was the gift of the

Church, and also a threat of the ban of the Church
upon anyone who opposed the accession of Pippin.

In this wav began the assumption of temporal authority

by the Pope over the kingsof Christendom. The head

o? the new dynasty was crowned in 752 at Soissons by
Boniface, two hundred and sixty-*ix years after Clevis

at the same place founded the Frank kingdom. In aid

of Pope Stephen, Pippin marched into Italy in 754, de-

feated the Lombard King at Susa and Ravenna and
presented to the head of the Church the territory

which formed the nucleus of the Papal States. Pippin
died in 76S and was succeeded by his sons Charles and
Carloman. Carloman died in 777, and Charles, sub-

sequently named Charlemagne, the greatest monarch
yet produced by Germany, reigned alone.

By the death of his brother, Charles came into pos-

session of a kingdom more extensive than that of the

Merovingian Kings. Bavaria and Thuringia had been
annexed. Brittany, Aquitaine and Bavaria still re-

tained their native dukes, but all the other provinces
[were governed b^' officers of the crown. In crly life

Charles had married a princess of the Frankf ut he
subsequently put her away and married a dau iter of
Desiderius, the Lombard King. This second wife he
afterward divorced on the protest of Pope Stephen III.

During his reign he espoused five wives, all of whom
he divorced, apparently viewing the marJiage tie with
contempt. Nor does he seem to have been troubled
with scruples because of anything he did in his long
reign; but on the other hand, the ruthless genius which
enabled him to consolidate his imperial power was also

exerted for the civilization and enlightenment of his

subjects.

In 772 Charles made war on the Saxons, and at Erer-
burg he destroyed the celebrated Irmansul. This was
the figure of a warrior standing on a marble pillar,

bearing in one hand a rose and in the other a pair of
scales. The warrior's crest was a cock. There was a
figure of a bear on his breast and on his shield was a
lion in a field of flowers. The Irmansul was an object
of worship among the Saxons, who propitiated tue di-

vinity b^' human sacrifices. The Saxons submitted to

the Frank King and promised him their allegiance, but
without anv intention of keeping their promise; in fact,

several campaigns were required to bring them under
his power. The divorce of the Lombard King's
daughter and the denial by Charles of the rights of his

own nephews—sons of Carloman—together with an
appeal by the Pope to the Frank King for aid against
Desiderius, involved him in war with the latter. As-
sembling a great army at Ger.eva, he invaded Lom-
bardy. captured Desiderius and the sons of Carloman
in Pavia and compelled them to enter a convent. He

then annexed the Lombard kingdom to his own, leav'
ing the people their own laws and their nati\e dukes,

but he himself assuming the iron crown and proclaim-
ing himself king of Italy. At a later date insurrec-

tions in Lombardy caused the deposition of the Lombard
dukes, and the people were afterward governed by
counts appointed by the king of the Franks. At tliis

time began his intimate relations with the papal power,
out of which grew the close connection that for many
centuries existed between the German Empire and the
affairs of Italy. In his reign Charlemagne's great genius
was directed to the building up together of the absolute
monarchy of the Franks and the spiritual power of the
Church. He was convinced that Christianity was the
means by which his people were to be advanced in

civilization, and he proposed to use the strong religious

influence of Rome as a buttress for his own power.
Charlemagne was continually hampered in his plans

for universal dominion by the onslaughts of the heatheni
Saxons, who, under their duke Witikind, resisted all

attempts to deprive them of their freedom and their re-

ligion. In retaliation for the destructioii of one of his

armies in Saxony, Charlemagne barbarously ordered
the decapitation of four thousand five hundred Saxon
prisoners, an act which fanned into fury the passions
of that people. After years of desperate struggle the
pagan Saxons were reduced, and in 797 their popular
assembly was dissolved, the arins-bearing population
was made liable to be drafted into the prankish army
and the country was brought into complete subjection.

Finding his new subjects bitterly opposed to his rule,

Charles, partly as a political measure and following
the example of Boniface, established numerous bishop-
rics among them. Sees were founded by him and his

successor at Paderborn, Miinster, Osnabriich, Bremen,
Minden, Verden, Halberstadt and Hildesheim.
Among other acts of his reign was an expedition iftto Roianrf

Spain against the Saracen power there which had risen

on the ruins of the Visigolhic kingdom. He captured
Pampeluna and Saragossa and formed the country be-
(tween the Pyrenees and the Ebro into a vice-royalty or
march. In the pass of Roncesvalles, on his return, the
Basque mountaineers fell upon his rear guard and slew
many of Charles' bravest noblemen, among them
Roland, Count of the March of Brittany. The deat'n

of Roland has passed into legend and song, and the

glory of the great Paladin and the fabulous deeds
ascribed to him have been kept fresh to the present

day.
Thassilo, Duke of Bavaria, having incurred the dis-

.j-h _
pleasure of Charlemagne, was overthrown and driven enlarged'

into a convent and his country was incorporated into

the Frank kingdom. The annexation of Bavaria com-
pleted the reduction of Germany to the rule of Charle-
magne. It will be remembered that after the Hunnish
invasion the Slavs had moved into the vacated German
lands westward to the Elbe. Charlemagne addressed

himself to the task of subjugating these people, who
by the Germans were called Wends. In one campaign
he conquered the Avar! in the territory extending

from the Ems to the Raab and planted there a colony

of Bavarians. The country was attached to the ec-

clesiastical province of Salzburg and became the germ
of the Austrian Empire. In the Saxon march lav the

germ of Brandenburg, the modern Prussia. Other
parts of the Slav region were overrun by the armies

of Charlemagne, but it was many centuries before the

oldtime control of the country between the Oder and
the V'"*"!" was established in German hands. For
protection agu..i. . le Slavs he built the fortresses of

Halle on the Saale and Magdeburg and Buchen on th<»

Elbe.
The state built up by (^narlemagne embraced within

its boundaries all the people of German descent except

the Anglo-Saxons and the Northmen of Scandinavia.
His possessions in Italy reached to the Garigliano, and
in Spain to the Ebro. On Christmas day in the year

800, Charlemagne was crowned Emperor of Rome by

e Emptr
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Pope Leo III, who at the same time bestowed upon
him the title of Guardian of the Christian Church and
of the True Faith. The relations between the Empire
and the Church were of a peculiar nature. The Pope
in a secular sense was a subject of the Empire, but he
was also the spiritual Father from whom all Christian
monarchs received their crowns with reverence. The
ecclesiastical power of Rome and the physical power
of the Empire were to support and serve each other,

and for a time this relation was sustained. The civil

constitution of the Empire was the result of a com-
plete change from the old order of things. The whole
country was divided into districts ruled by counts ap-
pointed bv the king A further division was made into
circuits resembling the ancient himdreds. governed bv
officers who were afterward called viscounts. Higli
courts of justice were held each month by the counts in

the king's name, and here tlie law wa» administered in

all cases involving life, libertj and estate. In time of
war the count commanded the military force of his dis-

trict. Upon the borders were erected "marches," or
marks, which were organized as military districts for

the protection of the Empire from external assault.

The counts of the marches necessarily had a greater
latitude in the use of power than their peers in the in-

terior of the Empire, and in sxibsequent reigns several
of them strongly resisted the Imperial authority. In
the body of the Empire the executive power of the
emperor was represented by his sheriffs, and judicial

power by royal judges. All the officers were paid in

land, which was held by feudal tenure. The officers

^vere visited four times a year by imperial deputies,

who communicated to them the emperor's will, and
also reported their conduct to him. This inspec-
tion, however, was not sufficiently strict to prevent
abuses. In war the emperor first summoned his vas-

sals, who led to him their forces, composed of the sub-
ordinate vassals and the freemen of the Empire. The
general assembly of the freemen was still held, but the
rights of the individual had passed into the hands of
the great spiritual and secular vassals and it was an as-

sembly of freemen only in name. No regular taxes
were levied; the court was supported by the tributary

gifts of the subjects and the revenues derived from the
crown lands.

Charlemagne traveled through the whole Empire,
but he spent much time at Ingelheim, Mainz, Nimeguen
and Aix-la-Chapelle (Aaclien). He had no fixed capi-
tal, but was specially attached to Aix, where he built a
splendid residence and a cathedral. In person, Charle-
magne was very tall and of generous proportions.
His eyes were large and bright, he had an abundance
of fair hair which was white in his old age, and a fine

forehead. He had a passion for labor, war and danger,
and this quality joined with a lofty intellect made him
one of the great princes not only of his own age but
of all time. His far-seeing mind had caught from
Rome the conception of a universal state, but his wis-
dom saved him from copying Roman models except in

so far as they were adapted to the genius of his r.ice.

He gathered about himself learned men from all coun-
tries, and established the School of the Palace, as it wa.<;

called, presided over by Alcuin,a learned Anglo-Saxon,
the emperor himself taking part in the discussions.
He founded schools in all the convents and introduced
Roman teachers of music, but he required that sermons
should be preached in the German language. Under
his direction a German grammar was compiled. In
every way possible he forwarded the cause of educa-
tion, which was not then a German accomplishment.
He caused to be preserved the ancient heroic songs of
the minstrels, but these were destroyed by the religious
fanaticism of his son Lewis the Pious, who ascended
the throne after him. The Church was cherished in
the reign of Charlemagne as it had never been before
He granted tithes to the ciergy and himself selected
many of the abbots and bishops. Simple in his own
attire, he had little patience with the luxurious habits

of his courtiers and scoffed at their gorgeous raiment.
All his public acts—even the slaughter of the Saxonf
at V'crden—were done in accordance with a policy

which looked to the establishment of a German Chris-
tian Empire. The great emperor was never cruel upon
impulse; on the contrary, in his private intercourse
with those about him he was mild, cheerful and be-

nevolent. His cruelties sprang from an unbounded
ambition, to which the Germ.ins are indebted for the
partial unification of the race which is not yet com-
plete. The impulse he gave to the German power wa.<i

felt through the middle ages, and it may not be too
much to say that it is still a living force. The principah

weakness of the Empire \\a>t>. he found, perhaps, in the

system, of feudalism which in the reign of Cliarlcmagne
was firmly established. This system raided the nobles
almost to the dignity of kings, and corre-^pondingly de-
based the freemen. In his own strong hand its cutting

edge was turned away from the monarch, and bv it he
was enabied to build around his throne the greatest

state of Europe, but <he authority delegated to the
lords of the provinces permitted then, to so strengthen
their power that soon alter the sceptre passed out oi;

his dead hand, his weak successors were unable to main^
tain themselves and the great structure fell to |)ieces.

InSi3 Charlemagne caused hi^^ son Lewis (Ludwig)
to be crowned joint emperor, with the provision that!

he should be sole emperor on his father's death. At
the same time the crown of Italy was decreed to
Bernard, the son of Charlemagne's second son Pippir
who died in Si i. Charlemagne died in S14, leaving hi

vast empire to Lewis, then aged 36. The new em-
peror h.ad been educated by the church and was a
cowardly, weak ruler, whose sole desire seemed to be
to serve the papacy. In French history he is known
as " Louis !e Debonnaire,'" and among the Germans he
is styled "Ludwig the Pious." He relaxed the strict

regulations devised by his father for the levying or
troops, and in other wa^r, neglected to exercise his

rights over his vassals; and this to the extent that with
them imperial authority began to sink into contempt.
In order to remedy this, on the .counsel of his priestly

advisers he associated with himself in the government
his three sons and partitioned the realm among tnem.
Lothair, the eldest, was made joint emperor with his
father. Lewis took Bavaria and Bohemia, and Pippin
was intrusted with Aquitaine, Lewis and Pippin ruling
in their domains as subordinate kings to their elder
brother and their father. Bernard, to whom Charle- .

magne had given Italy, was ignored, and threatenec' to
rebel. He soon submitted, but he and three of his

nearest friends were condemned to lose their eyes. He
died soon afterward. The emperor's wife dying, he
married Judith, daughter of the Bavarian Count Welf.
Of this union was born a son, who is known to history
as " Charles the Bald.' The emperor proposed to The Emnrr
make a new division for the benefit of the infant, ""^fv^L,
whereupon Lothair and Pippin rebelled. Lewis of sons.
Bavaria and Bohemia at first joined his brothers, but
subsequently led his forces to the assistance of his
father and secured the victory for him. The emperor
divided the empire in 833, giving Aquitaine. which had
been taken from the rebellious Pippin, to Ciiarles the
Bald; the Pope, in the interest of Lothair, induced the
military commanders to abandon thi: emperor, who
submitted and consented to read in church a "confes-
sion of his sins," which was, in effect, an abdication of
the throne. Indignant at the humiliating treatment of
their father, the younger sons restored him to his im-
perial dignity. .\ further effort by the emperor to ex-
tend the territory of Charles the Bald at the expense of

his son Lewis brought on another war, in the course of

which the old monarch died on an island in the Rhine,
A.D. 840. On his deatli-bcd he was asked to forgive
his son Lewis, and replied: " I do forgive him, but let

him know that he has brought me to my death." His-
tory presents few spectacles so pitiable as the strife

between this father and these sons.
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Lolbalr. Lothair succeeded to the title of emperor. Vt an
effort to make himself sole master of the empire, in

'«hich he was aided hy the clergy, he ivas opposed by
Lewis the German and Charles the Bald, who de-

manded a partition. Lewis and Charles were supported

Dy the Bavarians, Saxons and Swabians. and also by
the northeastern Franks, who united to throw off the

clerical domination which had been e-itablished over

the empire. The struggle eventuated in a battle at

Fontenay in 841, in whicli Lothair was totally defeated.

He protracted the war for a time by stirring up the

Saxon subjects of Lewis against that prince, and he

ilso endeavored to enlist in his cause the piratical

Northmen, who had already begun to scourge the

;oasts of the empire. Driven to extremities, he at last

gave up the contest, and in 843 signed the Treaty of

Verdun, by which he re'ained the title of emperor,
with an empire composed of Italy, Friesland. and a

strip of land extending from the Mediterranean to the

North Sea, along the rivers Rhone, Saone, Rhine and
Maas. This peculiarly carved domain was called

Lotharingia (Lorraine), and was so formed to give him
the two capitals of Charlemagne. Aix and Rome. To
Charles the Bald fell the Western Kingdom, with
boundaries almost coincident with those of modern
France; and to Lewis was given Germany, v.ith the

districts or the left bank of the Rhine, whirh had be-

longed to the Archbishopric of Mainz. The Treaty of
Verdun is genera'-ly assigned as the foundation of the

German and Frencii kingdoms. The empire of Char-
lemagne was in fragments. Nor was the political

division the only line drawn between the three king-
doms. Languages and customs alien to the purely
German were coming into life. In France, Latm con-
tinued to be the language of learning and the church,
but among the people was spoken a patois composed of

a mixture of Latin and German, which afterward be-

came French. In Italy a similar change was taking
place by a union of corrupted Latin with foreign ele-

ments. In Spain the Visigoths had long since aban-
doned the German language for a Neo-Latin tongue, a
branch of which became the language of Portugal. In
Germany there was a division into the High and the

Low German. The gulf between the languages of the
different parts of the empire was already so wide that,

when the brothers and their vassals met at Strasburg
in S46 to renew the oaths of friendship exchanged at

Verdun, the Knights of Austrasia and those of
Neustria could not understand one another. The oath
taken at that time by the Neustrians has been preserved,
and is the only existing record of the new-born French
language.

Lothair died in 855. He was succeeded by his

son Lewis II, who, dying without heirs, was fol-

lowed on the throne by another son of Lothair, called
Lothair II. On his death in S69, his domain was
divided between Lewis the German and Charles the
Bald. In this division Lewis received the dioceses of
Utrecht, Strasburg and Basle, and the ecclesiastical

provinces of Treves and Cologne.
Lewis ruled in Germany until S76, his reign being

disturbed by family dissensions similar to those which
had disrupted the empire of Charlemagne. The bold
incursions of the Northmen and the increasing strength
and aggressiveness of the .Sl^v Uirgdom, which had
been established in Moravia, caused the emperor much
anxiety. Charles the Bald, having obtained the title of
emperor, attempted to extend his authority over Ger-
many and Italy, but was defeated at the battle of An-
dernacb by Lewis' second son. also named Lewis, and
his schemes were thwarted, Lewis the German died
in S76, and his two eldest sons dying—Carloman in

880 and Lewis in SS3—the kingdom passed to his

youngest son Chariss, known in history as Charles the
Fat.

Charles the Bald died in S77, leaving a ruined king-
dom to his son Lewis the Stammerer, who, after a
troubled reijjn of two years, was succeeded by his sons

Louis II. and Carloman, These princes lived but a
short time, and the West Frank kingdom fell into the
hands of Charles the Simple, then but five years of
age. Refusing to accept the child, the French nobles
elected as their king Charles the Fat, who made him- Charle«

self master of Italy also. He was crowned as Era-
'^''«"*'"*>

peror by the Pope, and for a short time the empire of
Charlemagne was renewed. In Italy the power of the
popes was increasing and they were claiming secular
as well as spiritual supremacy. Their pretension.;
were founded on what were called the " Decretals Oi
Isidore," which were clumsily forged documents pur-
porting to be decrees of ancient councils of the
Church declaring that the Bishop of Rome was supe-
rior to the other bishops and that the spiritual power
was entirely independent of temporal authority. In
879, Bozo of Vienne. a Frank noble, who had married
a grand-daughter of the Emperor Lothair, set up the
kingdom of Burgundv, and was supported by Pope
John VIII.

Charles the Fat was too weak in chamcter to main-
tain himself against the evils which threatened his

empire. Swatopluk, king of a Slavonic kingdom in

Moravia^ made inroads upon the eastern borders of

the empire. The Saracens, crossing the Mediterranean
from Africa, took possession of Southern Italy and
Sicil}', and the Northmen of Scandinavia ravaged the
western shores of the empire, making their way up the

rivers and plundering cities which lav far inland. The Piracies b^

invasions of the northern Vikings w^ere at first merely ""^ Norfc-

predatory incursions, but there was danger that the "" "*

comparative immunity with which they w'ere made
would encourage the pirates to attempt permanent con-
quests of the lands which they harried ; and this, in-

deed, occurred. In the reign of Lewis the .Pious they
had burned Hamburg and afterwards sacked Aix
(Aachen), stabling their horses in the cathedral erected

by Charlemagne. Cologne, Nimeguen, Treves and
other cities were burned. They took Rouen auu uc-

sieged Paris, where they were bought off. From
Charles the Simple they received a cession of land
which afterward became the dukedom of Normandy.
In Sicily and Southern Italy, as early as 1016, they Xormaa
founded a kingdom, and one branch of them under kingdom*

Rurik, established in Russia the monarchy which was
the beginning of the present Russian Empire. Instead

of fighting for the honor and integrity of his domain,
the distressed and vacillating emperor bought tempo-
rary peace from the pirates by the payment of a heavy
tribute ; and when their demands increased he gave
them lands for permanent settlement. In the interior Anarchy
of the empire law had fallen into contempt and there

was scarcely any rule but that of might. The people,

oppressed by the nobles, either joined the forces of

their tyrants or formed themselves into bands of

robbers.

The German nobles, disgusted with the weakness of ArnuU,
their emperor, deposed him in SS7, and- placed «^oh
the throne Arnulf of Carinthia, a natural son of Carlo-

man and grand-son of Lewis the German. At th{

same time the French nobles called to the throne o.

the Western kingdom Count Eudes (Odo; of Parie

the son of a valorous German knight who had laairiec

a daughter of Lewis the Pious. Charles the Fat sur-

vived the last indignity of dethronement but a few

months, dying January "12th, SSS. His followers, man>
of whom existed in Southern Germany, invited Duk«
Conrad, a nephew of Judith, the wife of Lewis tht

Pious, to be their king. He accepted t'le invitatior

and set up a new kingdom of Burgundy between the

Alps, the Jura and the Rhine. This kingdom, which
was afterwards called Upper Burgundy, became the

present Switzerland. Charles the Simple was crowned
at Rheims in 893 in opposition to Eudes. After a

short war between the rivals peace was made, Charles

receiving a part of Flanders with a pledge that the

whole kingdom should pass to him on the death ol

Eudes. Tliat event occurred in 89S, and Charles be-
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came king of France in the same year. 'Under him and
his weak successors the kingdom remained until 9S7,

when the death of the last Carlovingian ruler in

France. Louis the " Lazv," left the throne vacant, and
Hugh Capet. Count of Paris, was elected king.

1 Unlike the Carlovingian kings. Arnulf had no inten-

tion of submitting to the ravages of the Northmen, or

the aggressiveness of the Moravian state. On foot, at

the head of his army, he utterly defeated the pirates

at Lowen ; then, turning to the Moravians, with the

assistance of the Magyars he conquered a peace. On
the invitation of the Pope he went to Italy, and in Sg6
was crowned emperor, but family troubles and sicli-

ness—said by some to have been caused by poisoning
—brought him to his death in S99.

Arnulfs successor on the throne was " Lewis the

Child." then nine years of age. The government of

this prince was conducted by Hatto. Bishop of M«inz.
the unsavory hero of the rat story in legend and
poesv. In the reign of Lewis the Child, German civ-

ilization was threatened with extinction by an invasion

of the Magyars. These were Tartar nomads of the

same race as the Huns, and like the terrible war-
riors of Attila, they were bent on the subjugation of
the continent. In the disorganized state of the empire,
combined opposition to their assaults seemed to be im-

«l«eTar war3.P°^*''^'s- The dukes of Germany, each at the head of
his vassals, fought heroically with the invaders, but
only to sustain defeat. Surging continually to the
west, the barbarians reached Saxony and Lorraine,
appearing to have universal dominion almost within

t Carlo-
th^i'' g''3sp. The king himself was forced to pay them

•ingian king tribute. In 91 1, in the midst of this misery and disas-
• 6'rinauy. ter, Lewis the Child, the last of the Carlovingian kings

in Germany, passed to the tomb.
Assailed from within and without, Germany was ap-

parently at the point of disruption, but the national

danger appealed to the tears and the patriotism of the
great noblemen and measures were at last taken to

avert the threatened calamity. Both Franks and Sax-
ons insisted on the election of a king, and in an assem-
bly held at Forchheim, Conrad of Franconia, related

to the House of Charlemagne through a female branch,
was elevated to the throne. Taking advantage of the
confusion in Germany, Charles the Simple had an-
nexed Lorraine to France and held it through the
reign of Conrad I. The latter, however, secured Al-
sace.

. The new monarch of Germany had only a lim-
ited authority, for the power of the dukes was nearly
as potent as hjs own. Personally Conrad was mild
and gentle, but in the beginning of his reign he ruled
with vigor and harshness, having before his eyes the
restoration of the power of the kingdom. He became
involve?! in a quarrel with the Dukes of Bavaria and
Swabia and overcame them. The Duke of Bavaria
fled to the Magyars, who had penetrated as tar to the
northwest as Bremen and were overrunning large dis-

tricts of the country in the south. Conrad marched
against them, but was wounded and defeated. He also
quarreled with the Saxon Henry, to whose father he
was indebted for his election as king. Henry, who
subsequently received the title of " The Fow ler," had
succeeded his father in the dukedom of Saxony, but
Conrad refused to confinn to him his feudal posses-
sions. The young Duke of Saxony made war on Con-
rad and fought him down to a disastrous defeat at
Merscburg. Notwithstanding his errors and failures
Conradwas true to his country. With all his plans
dissolving, conscious that he had niiserablv failed in
nearly all his undertakings, yet, with a patriotism sel-

•dom seen in like circumstai\ces, on his deathbed he di-
rected that his crown be delivered to his enemy, Henry
of Saxony, as the only German prince who could save
the state from its peril. Conrad's principal . fault
seems to have been a surrender to the counsels of his
priestly advisers, who. being extremely jealous of the
secular power of the dukes, persuadedhim to emplov
Biis authority for their humiliation. Conrad died in

916, and in accordance with his wish Henry of Saxony Saxoa
was elected his successor. emperora

Henrv's accession to the throne was a fortunate event
for the autonomy of the German kingdom. He was an Henry the

able sovereign. At his coronation he declined anoint- "'"^''lor."

ment by the papal representative, the Archbishop of
Mainz, basing his declination on the ground of his own
unworthiness. but the truth probably was that he was
determined to divorce the physical power of the empire
from the dominion of Rome, which, in Germany, had
become both spiritual and secular. This purpose seems
clearer in the light of his reservation tu himself of the
right to designate the German bis!iops. In order to

secure harmony in the kingdom, he conciliated the
dukes of Bavaria and Swabia. He had a personal con-
ference at Ratisbon with the Bavarian duke, and re-

stored to him the possessions which had been forfeited

by Conrad. In the seventh year of Henry's reign, Lor-
raine was incorporated into the German Kingdom.
Fortunately for the country, in the tirst years of the
work of consolidation the Hungarians (Magyars) had
suspended their attacks, but after a short respite they
came against it with renewed fury. In 924 thev drove
Henry to take refuge behind the Ocker morasses, but
one of their princes was left a captive in German hands.
In exchange lor the freedom of this prisoner the Hun-
garians agreed to an armistice of nine years, during
which period Henry continued to pay them tribute.

While the armistice lasted, although the barbarians re- Armfstice
newed their incursions into Swabia, Bavaria and Fran- ^^''h the i

conia, they kept the terms of their agreement as to "^"S" *»ti

Saxony and Thuringia. These nine years of compara-

'

tive peace were improved by Henry in strengthening
his army and building up the defenses of the kingdom.
On the eastern borders of Saxony and Thuringia he es-

tablished fortresses and garrisoned them by drafting
every ninth man of the population for that purpose.
The other eight ofeach group ofnine cultivated the fields

and deposited one-third of the crops in the fortresses. He
also required all the markets and public festivals to be
held in the cities, in order to accustom the people to a
social life, which was impossible among their scattered

hamlets. To meet the horsemen, of whom the Hun- War
garian armies were composed, he formed a large body measure*,

of cavalry, and is said to have instituted tournaments
for the purpose of perfecting them in cavalry exercises.

Having raised his army to a high state of efficiency, he
led them to actual service in expeditions against the
Wends, east of the Saale and the Elbe, and other Sla-
vonic tribes. In 928 he conquered the Havelli. and,
moving over the frozen lakes by which their city of
Brennabor (Brandenburg) was surrounded, captured it,

and reduced them to subjection. In Bohemia he over-
threw Wratislaw.—who had apostatized from Christi-

anity and formed an alliance with the Hungarians.—and
installed Wenceslaus as Duke of that province. At
Lenzen, in 929, his generals defeated several revolting
Slavic tribes, thereby securing the northeastern fron-
tiers of Germany. In a council which he held with his

Saxon nobles, it was determined that the time had come
to throw off the Hungarian yoke, and when, in 932, the
agents of that power appeared at Henry's court to re-

ceive the annual tribute, they were given only a mangy
dog and a message of defiance. The Hungarians in

great force at once invaded the kingdom, sweeping with
flame and carnage over Thuringia, and advancing into
Saxony. Henry, who was receiving large reinforce-
ments, avoided battle with the enemy until 'a lack of

provisions compelled them to divide into two armies,
one of which remained in Thuringia, and the other
moved to the north. The Germans immediately fell

upon the Hungarian force in Thuringia and destroyed
it. The other division, marching to avenge the defeat
of their tellows, was overthrown and dispersed. In the
following year, 933, the Hungarians returned in im-
mense force, but in a desperate battle fought near il

Merseburg they were almost annihilated. From this |

time on for a number of years the Hungarian invasions
|
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were mere raids for the purpoi»e of plunder and destruc-

tion. Henry restored the ancient frontiers on the

north, which had been violated by the Danes, and
SehJeswig. added Schleswig to his kingdom. This province, which,

with Holstein, afterward furnished one of the com-
plicated questions in German affairs, remained a

part o Germany until the year 1032. when it was
ceded by Conrad 11 to the Anglo-Danish king, Canute.
Christianity was preached to the Danes under Henry's
protection, and many converts were made. In addi-

tion to his skill in war, Henry the Fowler possessed

qualities which stamp him as a, great ruler. In the

midst of the strife which Tiarked his reign he was en-

gaged with plans for the welfare of his people, encour-

aging husl^sudry and the arts, and also the commerce
of the nation. A stroke of apoplexy warning him that

his death was near, he summoned his nobles and exacted
from them a pledge that his son Otto should be his suc-

cessor. Dying in 936, he was deeply lamented by all

Germany.
^,,n T. Otto I, the new king, called "Otto the Great," was

crowned in the cathedral at Aachen b^' the Archbishop
of Mainz, and the dukes of Germany did him homage.
Taking Charlemagne for his model, he attempted to

depose the dukes from the position accorded them by
his father—that of almost independent princes—and to

make them his dependent vassals, as in the early days
of feudalism. To this curtailment of their power they
were decidedly averse. Another cause of trouble was
his interference in Italian affairs and a re-assumption of
German influence in the peninsula. Expeditions into

Italy were disliked by both nobles and people, for with
rare exceptions attempted control of the Italian king-
dom by German rulers was e>'er a source of kingly
misery and national misfortune.

Otto's first duty led him to the frontiers, which were
being overrun on one side by the Wends, and on a -

other by the Bohemians. Against the former he was
successful, but the latter secured their liberty and
maintained it for twelve years. During this time Otto
was occupied in the reduction of his refractory noble-

men to a condition of dependence on the throne and
submission to the will of the king. A rebellion in Ba-
varia led to the deposition of the Duke Eberhard. A
conspiracy organized in North Germany was headed
by Thankmar of Saxony, Otto's half-brother, who, in

conjunction with the Duke of Franconia, devastated
Westphalia and captured Otto's brother Henry. The
rebellion was overthrown bj- the captui ^ of Eresburg.
Thankmar being killed beside the altar in the church.
The Duke of Franconia was forgiven on the interces-

sion of his prisoner, the king's brother, Henry. • This
same Henry thought he should be the sovereign instead
of Otto, because he had been born after their faher
became king, while Otto was born v.hen Henry the
Fowler was only a duke. In an insurrection fo-

mented on this claim Henry was aided by the Duke of
Lorraine. Otto defeated their forces at Birthen, west
of the Rhine. Henry organized a second conspiracy,
in which he was joined by the Archbishop of Mainz,
but their designs came to naught. The list of Henry's
conspiracies ended with a third, in which he was
worsted by the king, whose pardon the permanently
penitent prince sought and obtained. The power of the
great secular vassals now lay at the feet of the king.
Otto married his son Ludolf to a daughter of the

Duke of Swiibia, a union by which the government of
that province soon passed into Ludolfs hands. Lor-
raine was made over to Conrad, a Frank noble who
had assisted the king, and Bavaria was given to Henry
of the three conspiracies. Each of these rulers held as
vassals of the king in the old sense. Otto governed the
Franks, Saxons and Thuringians in person. Christi-
anity and German manners were imposed on the
Wends, and among them bishoprics were established
at Oldenburg, Havelberg. Brandenburg, Mersebur°',
Meissen and Zietz. The See of Posen was also set tip

among the Poles. Harold Bluetooth, the Dine, was

driven to the northern extremity of Jutland ; Henrj- of
Bavaria pushed his conquests to the eastward as far as

the Theiss, and to the southwest into Istria and Friaul.

Lewis IV, of France, Otto's brother-in-law, becoming
involved in difficulties with his nobles, sought the aid bf
the German king, who marched with an army to Paris,
where he helped the French sovereign temporarily out
of his troubles. Otto also interfered in the affairs of
Italy, and was the means of re-introducing the Italian
element into the German polity—a course which was
productive of great evils. The Lombard king, Beren-
garius, wished to marry his son to Adelheid, or Adelaide,
widow of Lothair, the last Carlnviiigian king of Italy.
When she refused he imprisoned her in a castle, from
which she was rescued by a monk named Martin. She
appealed to Otto, who, in 951, marched an army to
Canossa, where Berengarius was besieging her, and
overthrew the Lombard potentate. The German king
married Adelheid, and obtained with her the old Car-
lovingian claim to the crown of Italy, which he assumed.
Ludolf became apprehensive that the birth of a son to Lndolf'a

Otto by this marriage would interfere with his own ac- <=°"spirao|r

cession to the German throne, and conspired against his
fatherwith the Archbishop of Mainz-and Conrad of Lor-
raine. In the war which resulted from the conspiracy,
the king outlawed and deposed the two dukes. The re-

bellion was crushed at length, and Lorraine was divided Lorram.,

into two provinces called Upper and Lower Lorraine,
which were governed by the king's brother. Bishop
Brun, of Cologne. While these dissensions were in
progress the Magyars invaded Germany with a large
army, bent on the permanent conquest of the country.
In a fiercely fought battle on the Lech, near Augsburg, *uvluii>«w>.
in 955, Otto so completely defeated the enemy that the
river, it is said, ran red with the blood of sixty thousand
men, and the half-dozen Magyars who escaped re-
turned to their country with slit noses and ears.

Among the dead on the German side were Conrad,
formerly of Lorraine, and many of the noblest knights
of the kingdom. This was the end of the Hungarian
invasions. The king's brother, Henry of Bavaria, died
soon afterward, and his death was followed by that of
Ludolf, the king's son.

After the close of the Hungarian war. Otto was in-
vited by Pope John XII to Italy, where he went and
rescued the Head of the Church from the assaults of
the Lombard king Berengarius. In return for this ser-

vice the Pope conferred upon Otto the imperial crown
of the Csesars and the German king was hailed as the
Emperor of the Holy Roman Empire. From this time
the German emperors claimed the imperial crown and
with it supreme secular authority in the Christian
Catholic world. It is true this dignity brought with
it innumerable miseries and in the end caused the dis-

memberment of the empire, but it was not without at-

tendant benefits. The intimate and long-continued in-

tercourse which then began between the rude Germans
and their polished southern neighbors led to the intro-

duction among the former people of all that Italy pos-
sessed in the fine arts, in science, in trade and in gov-
ernment. One of the principal evils was the calling

away of the emperors from the affairs of their own
land to attend those of Italy; but while the autonomy
of the empire was from this cause destroyed, the con-
nection with Italy was not an unmixed curse, for the
German people were not exterminated, their intellect-

ual horizon was enlarged, and they exist today a
potent factor in the affairs of Europe.

In consequence of troubles in the Roman kingdom.
Otto went there several times to direct matters with
the hand of the master. He called a council which
tried and deposed Pope John XII, in whose chair
Otto seated Leo VIII, and compelled the Romans to

take an oath that no pope should be ordained without
the emperor's ratification. On the last of his visits to
Rome in 966 his son Otto, then six jears of age, was
crowned as emperor by the Pope. In 972 Otto estab-
lished a sort of alliance with the Greek empire by the
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marriage of his son to Theophano. daughter, of the

Byzantine emperor. This union seems to liave been
productive of but little more than the importation of
the corruption of the Greek court into the German em-
pire.

Otto n. Otto II, eighteen years of age when he ascended the
throne in 973, on the death of his father, was much
under the influence of his empress and that of his

mother, Adelheid. He had an ambition which over-

vaulted that ofhis father and grandfather, but he lacked

their genius and determination. The first thorn in his

crown was the rebellion of his cousin Henry of Bava-
ria, called the "Contentious." Henry made an alliance

with the eastern Slavs, the Bohemians and the Poles,

but was defeated by the Emperor, who gave Bavaria
to Otto of S wabia, son of the dead Ludolf, and granted
to Luitpold of the family of Babenbergs the East Mark,
which afterward became the foundation of Austria.

Continuing his career of rebellion, Henry was captured
ind placed in confinement at Utrecht. The Emperor
in 974 made a campaign against the Danes. At Aachen
in 976 he and his empress narrowly escaped capture by
Lotiiair II, of France, who was mtiking a stealthy at-

tempt to possess himself of Lorraine. After his escape

*»«i^?'' Otto sent word to Lothair that he would reply to his

secret attack by open war, and invaded France in 97S.

His army was unable to take Paris, but he gave the

treacherous French monarch a lesson which was not
soon forgotten. Two years later the German emperor

'BBoanccs ^nd the French king entered into a treaty of peace by
l4WTaiue. which Lothair in behalf of France renounced all claims

to Lorraine. In the meantime Italy was a horrible
nightmare of family feuds and assassinations. Otto
turned to this land of horrors with the hope of subject-

Ttie emperor ing the whole peninsula to his rule. After a short stay
'm Itaiv j„ Rome he passed into southern Italy, where, in 9S1,

he met and easily defeated the forces of the Greek em-
peror who occupied the country. In the following year
he fought a battle at Cotrone in Calabria with the
Saracen allies of the Greek empire and was disastrous-
ly defeated. Improving their opportunity, the Slavs
of eastern Germany, in league with the Danes, rose in

revolt, having for their object not only the destruction
of the empire but the abolition of the Christian religion.

The Danes were reduced, but the Slavs maintained
themselves against the German power. An army was
collected in Germany and sent to Italy to aid the emper-

Beath of or. Stricken with the sickness which caused his death,
OttoII. Otto summoned his nobles to him at Verona, where

they chose as emperor his son, Avho is known as Otto
III. He then attempted to lead his army into southern
Italy, but died at Rome and was buried there in 9S3

—

the only emperor of the Holy Roman Empire who re-
ceived sepulture in the Imperial City.
When the news of the sovereign's death reached

Germany, the princes of the empire had just crowned
the infapt Otto III at Aachen. As the result of. a dis-

pute among the relatives of the emperor in regard to
the possession and control of the royal child, he was at
first placed in the hands of Henry the Contentious, who
had previously been released from his confinement at
Utrecht. Afterward, on the suspicion that Henry was
aiming at the Imperial dignity, the child was surren-
dered to his owii mother, Theophano, Henrj- receiv-
ing his old dukedom of Bavaria. As regent Theophano
showed considerable ability- in the art of government,
but the great nobles were asserting their independence
of the crown, and many of the provinces returned to
the ancient custom of electing their own dukes. Theo-
phano died in 991, whereupon the dukes of Bavaria,
Saxony, Swabia, Tuscany, and Meissen, constituting
the body of the great princes of the empire, took upon
themselves the conduct of the government, with the
young emperor's grandmother, Adelheid, r.s regent.
Otto III was carefully educated by his mother and
grandmother and the learned Gerbert of Rheims

—

vhom Otto afterward made Pope with the title ol

Jyfvester III—but the education of the yoi'^h was

mainly in the foreign culture ot Constantinople and
Rome. He was a dreamer who constructed in his

imagination a universal empire with his capital at

Rome and himself ruler of the world. He did but

little more than dream, and while indulging in these

phantasms of universal rule he lost a great part of his

actual domain. In 995, when fifteen _i ears of age, he
was declared to have attained his majority and the

control of the empire was placed in his hands. After

going to Rome, wh^;re he seated his cousin Bruno on
the papal throne as Gregory V and receiving from
that pontiflf the crown of the Caesars, he returned to

Germanv. His first act in the field was a movement
against the revolted Wends, but he accomplished noth-

ing save the establishment of the Polish kingdom
under Bolesilaus. Other nations which had acknowl-
edged allegiance to his immediate predecessors on the

throne were also acquiring their independence. Hun-
gary embraced Christianity, and under St. Stephen be-

gan the formation of an independent kingdom. Den-
mark, which had also adopted the Christian faith, was
moving in the same direction.

Otto III died in 1002 without issue, nor was there

left any direct descendant of Henry the Fowler, and
the crown was claimed by three dukes—Henry of Ba7
varia, son of Henry the Contentious; Hermann of
Swabia, and Eckart of Meissen. Eckart was assassi-

nated, Hermann was already an old man, and the
crown was decreed by the nobles to Henry of Bavaria,

who reigned with the title of Henry II. The new
monarch set about the task of consolidating the em-
pire. He made war on Bolesilaus. the chief of the
Polish kingdom, and after three campaigns was sue
cessful in reaching a peace by which Bohemia remained
a province of the empire, and Bolesilaus received Meis
sen and became a vassal of the emperor. In Meck-
lenburg and Holstein he was not so fortunate, for these
provinces were lost to the crown, and the inhabitants

returned to heathenism. Henry made;three campaigns
in Italy against ^Arduin of Ivrea, who wished to make,
the whole peninsula independent of German authority.

In Italy Henry was crowned king of the Romans and
also king of the Lombards, having overcome Arduin,
who died in a convent. At this time and afterward
the German rulers were crowned four times : First, at

Aachen (Aix-la-Chapelle), where they became kings

of the Germans; second, at Pavia, where they took the

title of kings of Italy; next at Monza, as kings of the
Lombards, and finally at Rome, as emperors of the

Holy Roman Empire. Henry waged wars in Flanders,
Luxemburg and Burgundy. He had been named as

the heir of Rudolph III of Burgundy, who was yet
living, but old and childless. The heirship of the Ger -

man emperor was opposed by the Burgundian nobles, -

and Henry went against them with his arm^-. In two Conqaesi •>

campaigns he conquered Burgundy, which included the Burgundy

greater part of what is now Switzerland and a portion

of the valley of the Rhone. The country, however,
was not then annexed to Germany, that event not oc-
curring until the death of Rudolph. In the meantime
the vassals of the empire in the heart of Germany
were returning to their ancient independence. They
declared their dignities hereditary, and the emperor
was compelled to make them large concessions. In op-
position io the growing power of the secular princes

he fostered the spiritual authorities in the empire, and
for a time the ecclesiastic strength was a counterpoise
to that of the great secular feudatories. The wisdom
of this course, however, was challenged by subsequent
events.

When Henry II died, in 1024, the line of the Saxon fcna ol the

emperors was extinct. In the same year the clerical Saxon

and noble orders met at Oppenheim for the purpose of y°^^ y-

electing a successor to the dead emperor. After a long
struggle, in which the choice lay between two Conrads The fYan-

of Franconia—descended from a daughter of Otto the ennian Una

Great—each of whom agreed that he would submit to
the result of the election, the elder of the two, known
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as Conrad the Salic, was declared king with the title of
Conrad II. This sovereign began the Franconian
line, as it is termed in history. In tho first vear of

Conrad's reiga the Polish kingdom, which had been
extended far to the east b_v Bolesilaus, began to fall to

pieces. The Poles were driven out of Lusatia and
Bohemia. Canute, the Danish king who ruled Nor-
way, England and Denmark, was conciliated bj a mar-
riage between his daughter and Henry, the son of the

German monarch. Schleswig, which Henry I had
conquered, was ceded to Canute, and the northern

boundary of the empire was fixed at the Eider, as in

pie time of Charlemagne. A threatened war in Blt-

jjundy, growing out of the refusal of Rudolph III ti

make good his promise to Henry II, was averted by th-;

submission to Conrad of Rudolph's stepson, Ernest of

Swabia, who, as the nearest relative of the Burgundian

ruler, claimed the kingdom for himself. la 1027 Con
rad was crowned at Rome by the Pope. Passing into

southern Italy the emperor confirmed the Normans in

the possessions which they had seized there and re-

turned to Germany. Ernest of Swabia made a second

effort for the possession of Burgundy, but he was over-

come and slain. When Rudolph died, in 1032, Conrad

tnnexed.^ lormally annexed the kingdom of Burgundy to his

dominion, but his sovereignty in the new territory was
more nominal than real, because of the almost kingly

Political power of the great Burgundian nobles Conrad had a
•easureB, keen appreciation of the danger to his crown growing

out of the strength of his principal vassals in Germany
proper, and endeavored to neutralize it by cultivating

the friendship of the minor nobility. One of his

measures to this end was a decree making the fiefs of

the tenants of the feudal lords hereditary and perpetual

By thus fostering the partial independence of the

smaller feudatories he was enabled to hoid somewhat in

check the assumptions of the princes. Another step

in this direction was the appointment of his son Henry
to the dukedoms of Swabia and Bavaria, which con-

firmed, to that extent at least,, the direct control of the

sovereign. He also built up his power on the spiritual

side of the realm by selecting his own relatives for

high church offices. During his reign he had his son
Henry crowned as his heir. After an expedition into

Italy to put down a rising in Milan, in which attempt
he failed, he came back to Germany and died in 1039.

a«r»ot«i of Conrad was a powerful sovereign, who governed with
'sorad II g strong hand; often harsh and cruel, and open to the

charge of selling church offices for political service;

ambitious and avaricious, but, on the whole, a ruler who
conserved the national unity, and gave his people what
may be termed a good government for the time in which
he lived,

ii'iry IIL Henry III, when he succeeded his father, was
twenty-three years of age. One of his first enter-

prises in war was undertaken against Bretislaus, Duke
of Bohemia. This prince had received his title from
Conrad II, as a reward for services rendered in driving

the PoU:s out of Bohemia and Lusatia. He now de-

sired to erect an independent kingdom, but Henry re-

duced him to submission. In Hungary the successor

of Stephen had been driven from the throne by a
rebellion, and asked the German monarch for assistance

»n regaining his kingdom. Henry restored him, but
required of him a cession of land. The emperor also

erected the Margraviate of Austria, which was given
tc Leopold of Babenburg. Subsequently Henry com-
pelled Peter, the Hungarian monarch, to hold his

domain as a fief of Germany. One of the acts of
Henry III, which had for a time the effect of reducing
the volume of lawlessness that prevailed in Germany,
was his procurement in the Diet of Constance of a

decree that the right of private vengeance, which had
oome down from the days of barbarism, should give

way to the forms of law. He enforced this decree so

vigorously that comparative internal peace was estab-

lished. He strengthened himself in France bv a mar-
ria'ie with Agnes, daughter of the Duke of Poitiers,

and was not without hope of re-uniting the French
kingdom with the empire.

In Henry's reign the sanguinary genius of the age
seemed to have a momentary surfeit of human
slaughter. Violence ruled everywhere, and the pa-
pacy, which should have been the saving leaven of
society, was itself wallowing in a mire of vice. In the
Burgundian convent of Cluny, pious men, for an
amelioration of the evils of the times, originated a
movement which gave rise to the partial peace known
as the ' Truce of God." The church at last recognized
the effort by an injunction, on penalty of excommuni-
cation, that from Wednesday evening of each week
until the following Monday morning all fighting, both
public and private, should cease. Henry was an ar-

dent friend of this measure, which was to some extent
concurred in by the people, thus mitigating the horrors
of war and individual violence. Regarding himself as
an instrument commissioned for the reformation of the
church, Henry took an army into Italy, caused the
passage at the Council of Sutri of a decree giving the
emperor the right to nominate a successor to St. Peter
and deposed the three rivals who claimed the papal
chair. By virtue of the Sutri decree he placed four-

oaj«<-,
popes in succession at the head of the church, and ^iid appoin*
was assisted by them in the work of reform. Revolts meut of

in Hungary, wars in Italy and Lorraine, and discon- ^'^i"'*-

tent and conspiracy in Germany clouded the last years
of his reign. Close upon the news of a defeat sus-

tained by his army in a battle with the Wends, came
his death in 10^6
Henry IV, son of the dead emperor, was a child, ggmyjy^

and the empire was ruled in his name by his mother,
the Empress Agnes. A conspiracy to deprive her of

the conduct of affairs and to place it in the hands of the

great nobles was successful in so far that the young
prince was abducted by Hanno, Archbishop of Co-
logne. The empress retired and Hanno as regent suc-Regeno:-!)*

ceeded her in the government. Suspicious of Hanno.Hiiuno aad

.Henry sought the friendship of Adelbert, Archbishop"^''*"'*"-

of Bremen, by whom he was crowned when sixteen

years of age. By indiscreet measures the young ruler

alienated the loyalty of the princes of the empire. Ex-
travagant in his habits, he fell into want. He scandal-

ized the Christian world and corrupted the tnorals of

the people by confiscating church estates and openly
selling ecclesiastical offices. He built fortresses in

Saxony, which led the people to think he intended

them for prisons. A general conspiracy, which ripened Rebellion

into open rebellion in Saxony, compelled him to fly i" Saxoay

from the palace in Gos'.ar, which had been the resi-

dence of himself and his immediate predecessors.

Taking refuge in Worms, which remained faithful to

him, he was there prostrated by a sickness which
threatened his life. On his recovery, finding the cities

loyal, he cultivated their friendship and was soon in a

position to restore his impaired authority. As his

power increased he was joined by the Archbishop of

Mainz and the dukes of Lorraine, Bohemia, Bavaria

and Swabia. By a victory over the revolted Saxons

and Thuringians at Langensalz he made himself

master of all Germany. His sovereignty, however,

was imperiled, and indeed for a time overthrown, by a

conflict which sprang up between him and the stern,

incorruptible Hildebrand, who had been elevated to

the papal throne in 1073 as Gregory VII. This Pope

determined to assert the supremacy of the Church over

the Empire and to reform the flagrant abuses which

existed among the clergy. From the nature of theii

office, the influence of tjie priests was very strong in

the familj'. Organized, they would become a power

the authority of whose head would be superior to that

of the Emperor. In order to organize them, it was

necessary that natural human feelings and passions

should be suppressed and the whole priestly life and
ambition devoted to the glory of the church. The first

act of the pontiff to this end was a 'decree enforcing

the rule of celibacy amongst the priests, which hac
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iallen into desuetude. This was followed by a decree,

issued in 1075. declaring that the investiture of bish-

ops—the conferring on them of the ring and staff

•which symbolized their office—should be no longer the

"prerogative of any layman. The bishops were to be

elected by the cathedral chapters, subject to the con-

firmation of the Pope alone. This was a direct chal-

lenge to the Emperor, who, in accordance with the

custom established several reigns before, had made all

appointments of bishops without previous conference

with the Pope. The enforcement of the decree would
not only transfer to the Pope an authority claimed

and exercised by the Emperor, but would cut off the

revenues which he received from his merchandizing in

the church offices and estates. Rendered confident

by the issue of the struggle with his revolted subjects,

Henry was not averse to the conflict. Lances and
swords, however, were but feeble weapons against the

terrific power which, in the eyes of the people, held the

"keys of heaven and hell. In the year following the

lissuance of the decree of investiture by Gregory, Henry
'convened at Worms a council of German bishops wiio

deposed the Pope. Gregory replied, with the ban of
fxcommunication, releasing the Emperor's subjects

from their allegiance to their secular ruler. The
princes of the empire, who were fretting under their

submission to the sovereign, saw their opportunity
and gave him notice that they would consider him
deposed unless the ban were removed within a year
and a daj'. Henry's friends fell off from him like dry
husks and he found hirfiself alone, confronting the
awful authority of spiritual Rome wielded by her un-
compromising champion. By an act of humiliation
unheard of until then, the emperor made his peace

Canossa. with the Pope. Gregory was at Canossa. Hither
came the monarch of Germany, who, bare-footed, clad
in a coarse hair shirt, stood three days in the snow
before the gate of the castle begging an audience with
the Head of the Church. On the morning of the
fourth day he was admitted. The haughty pontiff re-

linquished none of his assumed rights, but finally

forgave his suppliant and removed the ban on condi-
tions which made the empire a dependency of the

papacy. Soon after this the German princes deposed
Henry and declared the crown not hereditary but
elective. In pursuance of this policy they elected as
their king Rudolph of Swabia. The people refused to

ratify the election, and the Pope demanded that the
dispute should be referred to him for arbitration. Had
Henry been destitute of kingly qualities, as was sup-
posed, he would have been crushed, but all the man
and all the king in him was roused, and with a spirit

as unyielding as that of the arrogant Hildebrand he
eet h's face against his evil fortune. The struggle was
long and bloody and when finished the Pope was dead
In exile. Henry, indeed, retained his throne, but his

power was materially weakened by the distrust which
jxisted between him and his nobles. He was also

under a second ban of excommunication which had
been hurled at him by the pontiff during the conflict.

Nor was the principle enunciated by Gregory perma-
nently set aside. His successors re-affirmed it, and for

centuries it was a source of desperate contention be-
' tween the emperors and the popes.

In Henry's reign occurred the first of the crusades.

Many of his subjects followed the preaching of Peter
the Iiermit, but he himself held aloof from the move-
ment. The latter years of the emperor's life were
embittered by his strife with his sons Henry and Con-
rad and the refractory nobles. The rival emperor,
Rudolph, was killed in battle and two other claimants
of the crown were overthrown. The emperor's sons
were discomfited, but, by cunning, that one of them
who became Henry V made his father prisoner and
compelled him to abdicate the crown. Henrj- IV died
in 1076, and as he was yet under the ban of excommu-
nication, several j-ears elapsed before his body was
^rmittcd to li* in consecrated groiind

Henry V, son of the late emperor, owed his crown
to the papal party and the nobles, but manifested nc
disposition to give up the right of investiture. He
went to Italy and overawed Pope Paschal II, who
yielded to him in the investiture controversy' and
crowned Henry emperor in 1113. This led to 'war,

the emperor being excommunicated by the French
clergy and the cardinals. Returning to Germany, he
confronted a rising of the Saxon and Thuringian

nobles, and reduced them to submission. He then

gave his father a magnificent funeio! at Spires and in

1114- married Matilda of Engla-id. Insurrections

among the Saxons and Thuringians led to a war in

which the emperor was defeatea. All of north Ger.
many fell away from him and he was deserted by
nearly the whole German church. In south Germany
he had two staunch friends ' in the Hohenstaufen
princes, Frederick, Duke of Swabia, and Conrad,
Duke of Franconia. The breach between the sover-

eign and the rebellious princes was bridged by a treaty

which provided that the emperor should maintain
peace in the empire and uphold the civil power inde-

pendent of the clergy. After the death of Paschal II

in 1 1 iS, Henry set up an anti-pope against Gelasius,.

the successor of Paschal II, and maintained his ap-j

pointee in Rome. In Germany the emperor was
threatened with deposition and returned to that coun-
try. After four years of struggle, the question of inves- Co£<ordac

titure was settled by the Concordat of Worms, by of Wonns.

which the Pope was given the right of investiture with
the ring and crosier, the bishops to be elected in the
presence of the emperor or his representative, and to

receive their estates as fiefs of the crown by the touch
of the emperor's sceptre before ordination. This solu-

tion of the question left the emperor in control of the

estates of the church in Germany, while the allegiance

of the clergy was recognized as being due to the Pope. j _f ,»,«

Henry V died at Utrecht in 1 125, without issue, and p^n5<„i,„
the Franconian dynasty came to an end. dynasty.

Putting aside the claims of Conrad and Frederick,
who were the next of kin to Henry V, the electors met at

Kamba in August, 1 125, and chose as emperor Lothafr Emporor

of Saxonj-, who had long been the champion of the
^°"»"'*

church and the nobles against Henry V. Lothair at

once, renounced his right to have the bishops elected in

his presence, and otherwise indicated his zeal for the in-

terests of the church. He then demanded from the
Hohenstaufens certain estates of Henry V, which had
been siezed by them as heirs of the dead emperor.
They resisted and for a time maintained a successful

defense against the sovereign. Lothair finally secured
an alliance with Henry the Proud of Bavaria by giving
him his daughter Gertrude in marriage. Henry the

Proud, a grandson of Welf (Guelph) to whom Henry
IV had given the fief of Bavaria, afterward received

Saxony from Lothair and administered the government
of Germany during the absence

_
of the emperor in

Italy. In 1 134 Lothair captured and destroyed Ulm,
the ducal capital of the Hohenstaufens, who submitted
to the rule ot the emperor. ' Lothair made several ex-

peditions into Italy and died while returning from that

country December 3, 1137.
The succession was to have been decided by an elec-

tion in May, 1 138, Henry the Proud conducting the

affairs of the empire durmg the interregnum. Three
months before the time set for the election the Arch-

,

bishop of Treves proclaimed Conrad of Hohenstaufen
with the title of Conrad III, and a papal legate

crowned him at Aachen. Henry the Proud, whose
claims were ignored because it was feared he would be-

come too powerful to please the nobles, was compelled
at the time to submit to the election of his rival. Con-
rad deprived him of Saxony and gave it to Albert the

Bear. In the war which followed Henry was aban-
doned by his Bavarian nobles and died in 1139, leaving

a son ten years of age, who was afterward known ae-

Henry the Lion. The w-ar was continued by Welfj

brother of Henry the Proud- During his advance t9
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the relief of Weinsburg were first heard the war cries

of "Welf " and "Waibling," or "Guelph" and "Ghib-
beline," as they were transformed in Italy. Weif was
the name of the family to which Henry the Proud be-

longed, and Waiblingen was the birth-place of the

Hohenstaufen Frederick. Subsequently in the politi-

cal and religious arena the Welfs were adherents of

the papal party and the Waiblings upheld the German
nationals. In' this campaign the women of Weinsburg
were the heroines of the touching story which has

given them fame The city surrendered to the em-
peror, who pledged his word that before it was sacked

the women would be permitted to leave, bearing what-

evv^r of their possessions they could carry away with

them. The women appeared carrying their fathers,

brothers and lovers on their backs, a spectacle which
drew tears from the eyes of the stern warrior and
saved their loved ones' lives. Conrad overcame his

opponents in this war, and when peace was made in

1 142 he granted Saxony to the young Henry the Lion,

detachmg from the dukedom its northern mark, which
was given to Albert the Bear with the title of Mar-
grave of Brandenburg This Margravfate afterward

becarhe the kingdom of Prussia. To the Margrave of

Austria, Henry Jasomirgott, was given Bavaria. Con-
rad III was invited to participate in the second crusade

and led to Asia Minor an army of 70,000. They were
wasted awav by disease and conflict with the Saracens,

and the emperor returned to Germany in 1499 with only

the skeleton of the magnificent host with which he had
departed. His son Henry died in 11 50, and the emperor
himself went to his death in 1152. Germany had
profited during the crusade by the absence of the rob-

ber knights, who, after being a grievous burden to the

realm, had donned the cross, and most of them were
slain in Asia bearing the sacred emblem.

Conrad's nephew, Frederick Barbarossa (Red-beard),

a powerful ruler, just, in his conception of the word,
and a great captain in war, was crowned at Aachen im-
mediately after Conrad's death. Frederick's mother
being a Welf, and he himself a Waibling on the side of

his father, he endeavored to reconcile the two factions,

whose wars disturbed the peace of the empire. The
feudal system had reached its completest development.
Frederick recognized the rights of the great feuda-

tories, but was determined to enforce his claims upon
their allegiance, having in view the restoration of the

empire to the power it had enjoyed in the days of

Charlemagne. He arbitrated a dispute between Sweyn
and Canute, each of whom claimed the Danish throne,

awarding the crown to Sweyn and receiving from him
an oath of allegiance. The Duke of Bohemia was ele-

vated to the rank of king. Through his own marriage
to the niece and heiress of the Count of Burgundy,
that state was added to the emperor's hereditary lands.

Henry the Lion was conciliated by the gift of Bavaria,

which was taken for that purpose from Henry of

Austria, for whom, however, Frederick erected Austria
nto a duchy. Passing into Italy to the rescue of the

Pope, who was besieged by his rebellious subjects, the

emperor reduced Rome, where he was crowned by
Adrian IV. On his return to Germany he punished

the robber knights—whose spoliation of travelers and
traders rendered the roads unsafe— and adopted other

measures for the public security. Henry the Lion,

now the most powerful nobleman in the empire, con-

quered Mecklenburg, built cities there and introduced

Saxon colonies into the newly acquired territory. Al-

bert the Bear was engaged in similar work in Branden-
burg and the adjacent country. In 115S Frederick

went again to Italy, and while there called together a

body of Italian lawyers who prepared a code of the

Roman civil law, which was afterward introduced into

Germany. Milan, refusing to receive Frederick's gov-

ernors, was destroyed, and with this fearful example

before them, the other cities submitted to the emperor's

rule. After his return to Germany he interfered in a,

?olish dispute and annexed Schleswig. Pope Alexan-

der III having formed a confederacy of the northern
Italian cities in opposition to the German emperor,
Frederick invaded that country, but was compelled to

retreat in consequence of a pestilence which carried off

the best part of his army. Milan was rebuilt in his ab-
sence. In 1 174 the emperor went to Italy with a large
army to recover control of the revolted cities, but for-

tune was against him. Being reduced to extremities,

he called on Henry the Lion for aid. Henry refused,

and thus laid the foundation of a bitter enmity, which
resulted in his humiliation. At the battle of Legnano
in 1 176 the German army was utterly defeated by thei

confederated Lombard cities. Humbled by his defeat,

the emperor sought a reconciliation with Pope Alexan-
der III, who accepted his friendship and in his interest

negotiated the Peace of Constance, by which the con-
federated cities, while acknowledging allegiance to the
emperor, became practically free. Frederick was
crowned King of Burgundy at Aries in ii^S. The alleged

tyranny of Henry the Lion over the smaller nobles in his

dominions gave the emperor an opportunity to retaliate

for the refusal b3' Henry of Frederick's application for

aid in Italy, which was assigned as the cause of the defeat

at Legnano. Henry's possessions were divided among
faithful adherents of the emperor, and Henry himself
was compelled to humble him.self before his sovereign.

Of all his ducal possessions he was permitted to retain

only his family estates, and he was banished for three

years. Saxony was divided, the name of the duchy
being attached to the eastern district, which was givca
to Bernard, son of Albert the Bear. Frederick also

decreed that the sees of Regensburg, Bavaria, Salzburg
and Passau should be independent of ail minor author-

ity, and elevated the Tyrol and Styria to independence
under the crown. Peace being restored, he visi'ed

Italj', where he was received with reverence. In 11S6

he married his son Henry to Constance, daughter o\

the Norman king of Sicily and acquired an interest in

that kingdom which was disastrous to his successors.

The last act of the emperor's life was his participation

in the third crusade. While bathing in the rivet

Seleph in Asia Minor he was drowned, June lOth,

1 190, and his death caused the failure of that attempt

to rescue the H0I3' City from the hands of the Sara-

cens. During his reign Frederick had given his sub-

jects substantial peace at home and enlarged the em-
pire by foreign conquest. He encouraged the arts and
sciences as well as the industries of the empire. As a
popular hero, he was sincerely lamented by his people.

Henry VI, son and successor of Frederick I, came to

the throne at the age of 25. He was a severe, ambitious

monarch who was spurred by a desire to emulate the

career of his father. His first expedition was to Italy,

where he received the crown of the Ca:sars in 1191.

An attempt by him to enter into possession of his wife's

inheritance of' the Norman kingdom in southern Italy

was resisted bv the people, and in Germany his troubles

began with an endeavor by Henry the Lion to regain his

possessions. This prince made an alliance with Richard

I of England, who was then engaged in a crusade in

Palestine. The English monarch returning from Pales-

tine to his own country through Austria, was seized by

Leopold and delivered to the emperor. Henry received

from Richard a heavy ransom and Henry the Lion was

reinstated in his dignities. In 1 194 the emperor secured

the Norman kingdom in Italy and assumed the crown

at Palermo. He also' had his son Frederick crowned

as emperor at Rome in 1196. In 1 197, while revelling

in dreams of universal rule as wild as those of Otio

III; Henry died, leaving the throne to his young son

Frederick. Ignoring Frederick's claims, the electors

chose as emperor Philip cf Swabia, the young prince's

uncle; Otto, son of Henry the Lion, was also set up as

emperor with the title of Otto IV. Civil war ensued

between the adherents of the rival emperors. Pope

Innocent III, a learned, gloomy-minded, ambitious

priest, claimed the right to decide the question of the

succession and awarded the throne to Otto. Philip was
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killed and Otto was chosen king in t2oS at a diet In

i-'rankt'ort. Otto was a Well'; in order to conciliate
the W'aibling partj he married the daughter of Philip
and was crowned bv the Pope as emperor in 1309.
Otto's cruelty and avarice earned him many enemies,
who welcomed a new claimant of the throne in the
person of Frederick, son of Henry VI. Frederick was
called to Germany from the Norman-Italian kingdom
where he had been reared, and soon made himself mas-
ter of the southern (iornian provinces. Otto allied
himself with the Kngllsh king John—who was then at
war with Philip Augustus of France—and was defeated
at the battle of Ucuvines. lie died in poverty and
humiliation at llartzburg, in 12 iS.

In the meantime Frederick II had been crowned at
Aachen, in the year 1215. lie was a brilliant, intellectual
sovereign, but had little affection for Germany, to which
country and its genius he was a stranger. He aban-
doned to the Danish king all the land north of the Elbe
in order to secure an alliance with Waldemar of Den-
mark, who immediately took possession of llolstein,

Mecklenburg and Pomerania. The people in the ter-

ritory adjacent to Brandenburg were converted to
Christianity and German settlements there carried
civilization with them throughout its extent. Owing
his throne to Pope Innocent III. Frederick had prom-
ised that pontiff at his own coronation that he would
be content with the German crown, and would make a
crusade in the Holy Land. He put off the crusade on
various pretexts, and so far from confining himself to
the German crown, he assumed control of the Norman
kingdom in southern Italy. At length in 122S he de-
parted on a crusade, in which he negotiated a truce
with the Sultan of Egypt and had himself crowned
King of Jerusalem. Ifle then returned to southern
Italy and substituted for the feudal system in that
country a form of government resembling a constitu-
tional monarchy. Meanwhile his son Henry, chosen
King of Germany in 1222, acted as Frederick''* viceroy

|!*^^U°^,°* in that country. Henry had been promised the Nor-
3011 Henry, m^" kingdom, and because his father had taken it him-

self, thought he was wronged. In 1234 he declared his

purpose of governing Germany for himself, but Fred-
erick came back from Italy in 1235 and overthrew
him. Henry was pardoned by his father, but renew-
ing his designs on the throne, he was cast into prison
and died there in 1242. Frederick having lost two
w-ives, married Isabella, daughter of the English king.
He subdued an insurrection led by Frederick of
Austria, the last of the Babenburgs. f\t the Diet of
Spires, held in 1237, Frederick secured the election as
king of his son Conrad, the fourth of that name. The
emperor then returned to Italy and did not return to

War with Germany. In Italy he attempted to establish his

Uie papacy, dominion over the whole peninsula, and was engaged
with the popes in a furious war not only of arms, but
of words. Attacking the doctrine of "temporal sov-
ereignty in the papacy, he in return was characterized as
.'he "Apocalyptic Beast." "Guclph" and ••(Jhibbclinc"
became the war-cries respectively of the friends of the
Pope and those of the emperor. In this strife Freder-
ick was engaged for the last thirteen years of his life,

dying in 1250. Such a terrible enemy was he of the
papacy that on hearing of his death Pope Innocent
IV exclaimed: ''Let the heavens rejoice and let the
earth be glad." In Germany Conrad's poVver declined
day by day; the duchies, the cities and even the large
landed proprietors asserted and maintained their inde-
pendence of the crown. In 1241 the Mongols under
the successors of Genghis Rhan made an irruption
into Silesia, but were beaten back without the assist-

ance of Conrad, by Henry the Pious. Margrave of
Licgnitz. In 1:46, on the instigation of the Pope, the
ecclesiastical princes of the Rhiiu- declared the depo-
sition of Frederick and chose Henry Raspe of Thu-
ringia as emperor, but this rival was overthrown by
Conrad and died in 1247. Count William of Holland,
cnotbcj claimant of the throne, through an election by

the spiritual princes, engaged Conrad in puerile war
and overcame hlin in 1251. The defeated king took
refuge in Sicily with his 'half-brother Manfred—who
had seized the throne on the death of Frederick II

—

and died in 1254. He left a .son. Conradin, who was
brought up in Swahla. After the death of Manfred
in battle with Charles of Anjou, to uhom the Pope
had promised the southern Italian kingdom, Conradin
attempted to establish himself as sovereign in Naples
and Sicily, hut was taken prisoner by Charles, and the
last of the Hohenstaufen line was executed on the
scaffold.

Willi tl-.e fall of the Hohenstaufen dynasty in Ger-
many, the empire was broken into fragments. The an-

cient dukedoms weredi\ided and a new order of society

was established. Had the lesson taught by the fate ot
former dynasties been heeded in time—that the liopeof
Germany lay in confining itself to Germany and relin-

quishing all thoughts of dominion south of the Alps-'
the empire might, perhaps, have been maintained on i\

firm foundation. Aside from this, one of the principal

obstacles to stable rule was the ungovernable ambition
of the great nobles, wliO aspired lo absolute soveneignty
in their own provinces, and w henever the sceptre was
held by a weak hand, attained it. '1 he great ecclesias-

tical lords were seldom in complete accord with the
reigning monarch, for their spiritual allegiance at least

was due to an authority which with them stood higher
than the national government, and which was I'requenlly

in conriict with it. The lower classes had entirely lost Condttloi
the independence of the earlier days, and were fallen of 90ci«t»

into the condition of peasants and serfs. Robber barons
whose revenues were insufficient to sujipoit their style

of living; literally took to the road and levied black-
mail on all who passed through their territories. Every-
man's hand seemed to be turned against his neighbor,
and chaos appeared to have come again. The spirit of
chivalry gilded the surface, but in the depths the canker-
worm of national decadence was gnawing its way into
the vitals of the state.

The period of 22 years from the deposition of Con-
rad IV, in 1251, to the election of Rudolph of Ilaps-

burg in 1273, is termed "The Great Interregnum."
During this time, out of tlje ruins of the old system was
formed a patclnvork state which had no adhesive
quality, no competent central head, and, indeed, no
other lie than that of common blood. In the new ar- Reconstm*
rangcmeiit the manipulators of the political machine t'.on of 90-

whlch succeeded the great interregnum were called''"''
*'

" The St.ates of the Empire." First came the princes,
who, after a time, secured to themselves the sole right

of electing the German king. This house of electors was
composed of the three Arclibishopsof Cologne, Treves
and Mayence, and the four temporal princes of Bohe-
mia, Bavaria. Saxony and Brandenburg. With these
princes the sole object appeared to be the aggrandize-
ment of their sever;-! houses without regard to the wel-
fare of the slate. 'I'hey established for themselves the

j^,^ ijQ„„g
principle of heredity, but, fearing the power of dynasties, of elector*,

they denied it to their king. 'J'hey also hampered their

sovereign at his election by pledges which to a great
extent luiUilied the royal decrees. Below these princes
came in order of rank thedukes, margraves, landgraves,
counts ,iud barons, and knights of the emjiire. On the
spiritual side of the realm were archbishops, l)isliops,

abbots and commanders of religious orders. In addi-
tion lo these were the ir{:c cities, which were practically

independent, .-iristocratic republics. In the exercise of

their freedom, the cities formed alliances with one an-
other, constituting a powerful confederation, which in

time waged war and administered government in its

own name. The cities which were not free were de-
pendent on some feudal lord. About this time the
Hansealic League—a union of maritime cities for the
protection of commerce,—came into prominence, and
subsequently developed into a great power. The mass
of the people were peasants, bearing the burden but re
•jciving none of the honors^of government. _ Each o^
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these classes was for centuries engaged in a struggle for
power or freedom.
William of Holland, who overthrew Conrad IV, was

acknowledged as emperor by several of the vassals of
the empire, but he wielded scarcely the power of a
modern sheriff. Engaging in a war ofconquest among
the free Frisians, he was defeated and killed in 1256.
The lack of national spirit was so pronounced that the
princes were willing to go on without any king, but the
free cities, which had risen to great importance, de-
manded a head of the state. The princes were com-
pelled to yielci, but preferred a foreigner for the strange
reason that having no feudal estates in Germany, !ie

would not be likely to take much interest in its affairs.

In 1257 the Archbishop of Cologne and the electors of
Mayence and Bavaria set up Richard Duke of Corn-
wall, brother of the English king, while the electors of
Bohemia, Saxony and Brandenburg in conjunction
with the Archbishop of Treves, elected King Alfonso
of Castile. These rival emperors paid very little atten-
tion tj their imperial dignities. Alfonso never saw
Germi ny; Richard visited the country four times, de-
parting the Ijist time by stealth and in disgrace. Richard

' of Cornwall died in 1272 and the election of a king
was demanded by the people as a method of release

from the anarchy which prevailed. The Pope, whose
revenues from Germany were decreasing, and who
wished to find a counterpoise to the growing strength
of the House of Anjou in southern Italy, called on the
German people to elect a ruler.

Rnaoipliof In 1273 the electors came together at Frankfort and
Hapsburif. chose as emperor Count Rudolph of Hapsburg, then

in his 55th year. This monarch, to whom perhaps
Austria is indebted for her prominence in Europe, was
a wise ruler, simple and kindly in his private life, but
valiant in the field, and a statesman of no mean order.
Rudolph immediately began to gather into his hands
the imperial rights and property which had been alien-

ated in the reign of the last Hohenstaufen. He was
supported by the best of the electors, and by PopeGreg-
ory X, with whom he had an interview and whom he
vowed to protect and defend. Rudolph had a bitter

l^'.tocar enemy in Ottocar, King of Bohemia, who had expected
to be elected Emperor of Germany. Ottocar had
built up a mixed German and Slavonic kingdom, which
included not only Bohemia and Moravia, but Austria,
Styria, Carinthia and Carniola, parts of Hungary and
Poland, and extended on the northeast to Konigsburg
which he had built on the Baltic. He refused to
acknowledge Rudolph as emperor, and the latter, after

some delay in organizing his forces, overthrew him in

a great battle on the Marchfeld near Vienna in 127S.

Ottocar was killed on the field. His son Wenzel
acknowledged Rudolph and married one of his daugh-
ters. In 12S2 Rudolph gave Austria, Styria and Car-

teraal nd- niola to his own son Albert, and Carinthia to Mein-
nlstratioQ. hard of Gortz. The emperor then addressed himself

to the administration of internal affairs, restoring order
and law by the hanging of the robber barons and by
other measures. Eleven years after his election he
married Isabella of Burgundy, but obtained no control
of that kingdon>, nor was he successful in extending
his power over Hungary. Rudolph died in 129; and
was buried at Spires. During his life he had endeav-
ored to secure the election of his son Albert as em-
peror, but the electors were too jealous of hereditary
lines to accede to his request.

When the throne became vacant in 1291, the electors

chose Adolphus of Nassau, a bold, unscrupulous ruler.

He made an alliance with the King of England against

the Frencii monarch, who was endeavoring to get pos-

session of German territory along the Rhine. With
Jhe large sum of money furnished him by the English
kins for use against France, regardless of the terms of
the alliance, Adolphus purchased Thuringia and Meis-
set; from Albert the Degenerate. Adolphus entered
tba two provinces with his army, but was resisted by
the sons of Alhe't. who maintained •themselves against

him.' The emperor then violated his compact made
with the electors by an attempt to-win the cities to his
cause through the "abolition of the tolls on the Rhine.
A majority of the electors deposed him and chose in
his stead Aibert of Austria, son of Rudolph of Haps-
burg. In a battle at Gollheim in 1298, Adolphus was
killed by Albert in a hand-to-hand combat. The pre-
vious election of Albert being deemed irregular, he
wcz re-elected and cro.vned in 129S.

.Gilbert I was a gloomy, calculating ruler, bent or.

the restoration of the German monarchy and the ag-
grandizement of the House of Austria. At first he
had serious differences with Pope Boniface VIII, but
they were afterwards reconciled and he became a de-
voted adherent of the Romau pontiff. Albert abol-
ished the tolls on the Rhine in order to secure the as-
sistance of the confederated cities, promised the vas-
sals of the princes the "Freedom of the Empire" in
return for their support, and employed every means
within his reach to weaken or destroy the power of the
great iiobks. He claimed Holland and Zealand as a
vacant fief, but his attempted usurpation was defeated.
Bohemia was declared a fief of the empire and given
to the emperor"s son Rudolph with the title of king.
Rudolph died a few months afterward and the people
of Bohemia refused to accept an Austrian as their ruler.
The emperor's claim to Thuringia was disputed and
his army there was defeated. Albert was assassinated
in 130S by his nephew John, called "The Parricide"
because of this crime.
Henry, Count of Luxemburg, was elevated to the

throne as Henry VII in the fall of 1308. He de-
termined to become emperor in the old sense. After
placing his son John on the throne of Bohemia, he re-
vived the ancient imperial practice of the journey to
Rome, where the crown of the Casars was placed on
his head. He was also crowned at Milan. Hatred of
German rule leagued the princes of Italy against him;
the Pope excommunicated him, and he died suddenly in

1313, not without a suspicion of having been poisoned
—the favorite Italian method of removal, which was
considered less honorable, but was certainly not less

effectual than the German method along the road of
insurrection to the sword or the dagger.
The claimants for the vacant throne were Frederick

the Fair, Duke of Austria and son of Albert I, and
Lewis, Duke of Bavaria. Each was elected by a fac-

tion of the House of Electors. The outcome of the
struggle between the rivals was materially influenced
by the battle of Morgarten, which also laidthe founda-
tion of Swiss independence. The forest cantons had
been confirmed in the freedom of the empire by Henry
VII. The Swiss were partisans of Lewis, and Fred-
erick's brother Leopold undertook to subdue them. In
the famous battle of Morgarten the Swiss peasants
routed Leopold's forces, thus cutting off an important
element of Frederick's strength. Pope John XXII
claimed the right not only of deciding the election, but
of governing the empire. His claims were ignored
with contempt, for a time had arrived when the Ger-
mans were determined to rule their own country with-

out papal interference. The war which followed be-

tween the rivals continued with varying fortune until

1322, when Frederick's army was decisively defeated

in the battle of Muhldorf. The victory was secured

for Lewis by a charge of Bavarian cavalry led by
Seifrid Schweppermann. The gratitude of the victor

is illustrated by an incident which is said to have oc-

curred on the night after the battle. The king's

steward announced that a small number of eggs had
been procured for the evening meal. "An egg apiece,"

exclaimed, the monarch, "and two for the faithful

Schweppermann!" The war was sustained a short
time by Leopold, but was ended by his death in 1326.

A reconciliation took place between Frederick and
Lewis in 1325, and an agreement was made by which,
while Lewis bore the imperial title, Frederick shared
with l^im the administration of the government. This
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arrangement was continued until 1330, when Frederick
died and Lewis reigned alone as Lewis IV. He ob-
tained the imperial crown from the people of
Rome, who had expelled Pope John XXII and styled
themselves "The Roman Republic." On his return
from Italy Lewis was reconciled to Albert and OUo,
sons of Albert I, and carried on a war with Pope John,
who held his court at Avignon in France, and was sup-
ported by the French king. At this time the abuses in
the church were laid bare by the writings of the Fran-
ciscan monks, and the exposure led to a general belief
in the necessity of a reforr.-.ation. Frederick
was not a great statesman. Failing absolutely
to detect the trend of thought and the forces which
were moving among the people, carrying them forward
to the great reformation, he endeavored to conciliate
the Pope and abased himself before the Head of the
Church, but without effect. In 133b he called a Diet
of the Empire at Frankfort, which included not only
the princes but the lower nobilit_v, the knights and the
representatives of the c'ties. To the latter he had
given many privileges which materially increased
their power and permitted them to largely develop
their varied industries and commerce. At this diet
the solemn declaration was made which divorced the
temporal power of Germany from the spiritual power
of the papacy. They declared that "the King ofGermany

_
received liis authority solely from God, and by the

"choice of the German electors; the Pope has no" right
of decision, confirmation, or rejection in the election."
In 1324 Lewis declared the fief of Brandenburg vacant
and bestowed it upon his son Lewis, then an infant.
He also made an enemy of King John of Bohemia.
Through the influence of the Pope, Lewis was deposed
by a part of the electors in 1346 and Charles of Lux-
emburg, son of the Bohemian king, was elected sov-
ereign of Germany by the same electors. ' Charles was
crowned at Bonn, but was not efficiently supported.
The old King of Bohemia, with his son Charles, went
to France to assist Philip VI in his war with England.
At the battle of Crecy, John was killed and his knightly
motto, "Ich dien" (I serve) was adopted on that field
t-y the victor, Edward the Black Prince. The motto
is still borne by the Prince of Wales. Charles returned
to Germany to fight or negotiate for his crown.

. Lewis died in 1347, and the claimant as Charles IV,
bought his wa3' to the throne by gifts of money to the
electors and promises of subserviency to the Pope.
He was opposed by Gunther of Schwarzburg, who was
put forward by Lewis of Brandenburg, son of the dead
sovereign. Gunther was deserted by his followers and
was compelled to renounce his claim to the throne,
which he did two days before his death, June 14th,
*349- Charles IV was a schemer and a trader rather
than a warrior, and he accomplished a great deal by
the use of money which could not have been won by
arms. In Italy he was crowned emperor, but sold
all the rights of the. empire still existing in that coun-
try, and returned to Germany. The only one of his
acrs for which Germany was grateful was the issuance
of the "Golden Bull," for it established among other
things the membership of the House of Electors, which
did much to prevent the strife that had become almost
a- custom from the setting up of rival emperors by frac-
tions of the electoral body. The following were de-
clared to be the legitimate electors: The Archbishops
of Cologne, Treves and Mayence, the King of
Bohemia, the Count Palatine of the Rhine, the Duke
of Saxony, and the Margrave of Brandenburg. The
House of Wittenburg was to hold and cast the vote of
Saxonv, a right which had been claimed by the Lauen-
berg branch, and the dispute as to the Electoral Pala-
tinate was settled by giving its vote to the House of Wit-
telsbach. To the electors were given certain powers in

their own domains superior to those of fhe king. In
regard to the family title and the possessions of the
tlectors, the law of primogeniture was to prevail. In
his own territory each elector was the suoreme judicial

arbiter, and he had there the exclusive right to work
the mines, coin money and tax the Jews. These enter-

prising sons of S.' em, being cut off from public place,

were wholly given to trade and were in a fair way to

absorb the business of the realm. Frankfort was
named as the place of election, and Aix as that of the

coronation of kings. The Golden Bull remained in

force until the middle of the seventeenth century', and
was of considerable effect in preventing contests over
elections. Having )-egulated this important matter,

Charles set about the acquisition of territory and added
to his hereditary domain Brandenburg, the upper
Palatinate, Pomerania, Mecklenburg and Silesia. In
his reign the "Black Death" swept through Europe,
carrying off in Germanj' alone not less than one hun-
dred and twenty-four thousand victims. Europe is

.supposed to hive lost one-fourth of its population by
this pestilence. In the ignorance of the people, the

Black Death was ascribed to the Jews and thousands
of them were slaughtered. In many places large

bodies of this unfortunate race put themselves to death
rather than face the infuriated populace. Tiie moral
effect of the pestilence was felt in the license practiced

by the living, who, in the belief that the world was to

be depopulated, adopted the principle "Eat, drink

and be merry, for tomorrow we die." The use

of gunpowder became common in this reign, and was t'sc of

an efficient factor in the "War of the Cities." In these suui'owtle'

black, flamy grains, knighthood with its cumbrous
armor met its doom. Charles gave good government
to Bohemia, but to some extent neglected the remain-
der of Germanj'. He fortified Prague and established

there in 134S the first German university. Charles IV
died in 137S.

V/enzel, the son and successor of Charles IV, began WenzeL
his reign by a division of South Germany into four

circles for judicial purposes, and afterwards created

seven circles, but in the disturbed state of the empire
his efiorts in this direction were not at first successful.

The Swiss struggle for independence continued, and Battle of

for a time the freedom of the mountaineers was gg-^''"'''**'

cured bj' the victory of Sempach—where Arnold von
Winkelried earned his fame with his life—and that of
Nafels. The War of the Cities was maintained until

13S8. When the Municipals were defeated at Doffin-

gep in that year, the emperor dissolved all city leagues.

The political power of the cities was almost crushed,

and the authority of the princes proportionately' in-

creased. Wenzel, who saw in the imperial dignity but
little more than an opportunity to indulge his taste for

hunting and carousal, neglected the affairs of the em-
pire to such an extent that a conspiracy was organized
against him, which was finally successliil. On his loss ^.^E?*"''^
of the imperial throne in 1400, he retired to Bohemia. "

s"***-

which he continued to rule as king.

Rupert of the Palatinate, who occupied the throne
until his death in 1410, accomplished nothing except "1*™-

the carr3'ing on of fruitless war with the adherents of
Wenzel. After Rupert's death, three claimants of the

crown appeared—Wenzel, who was still living; Jobst,
Margrave of Moravia, and .Sigismund, King of Hun-
gary and Poland. Jobst died in 141 1, Wenzel's candi-
dacy amounted to nothing, and Sigismund, hy the skill

of Frederick of Hohenzollern in obtaining the acquies-
cence of the electors, was called to the throne in 1411.

At this time the prostitution by the Popes of their high
office was shameful. One pope at Avignon and
another at Rome vied the one with the other in the
employment of measures which brought the church
into contempt. Intermixed with excommunications of
each other, they encouraged the sale of Indulgences
and the use of other vicious devices for the ."aising 01
money with which to prosecute their schemes. The
evil at last led to the calling by the cardinals of the
Council of Pisa, which* elected a Pope and deposed
the other two, who, however, refused to obey the de-
cree of the council. A thrill of spiritual awakening
ran through the people, and the new doctrines pro-
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claimed by Wickliffe, Jerome of Prague and John Huss
heralded the reformation wlJch culminated with Mar-
tin Luther. The whole Christian world sent repre-

sentatives to the Council of Constance, which assembled

in 1414. The Patriarch of Constantinople was rep-

resented in the council; the Emperor gave it the

authorit}' of his presence, and its early deliberations

were attended by Pope John XXII. Under a safe-

guard signed by Sigismund, John Huss appeared and

for three days before the church fathers denounced the

abuses in the papacy and defended his own position. The
Council condemned him to death, and, in utter disre-

gard of the safety promised him by Sigismund, had
him burned at the stake and his ashes flung into the

Rhine. The three Popes were deposed by the Council,

which asserted its authority in the election of Pope
Martin V. The Emperor at this time ceded to Fred-
erick of HohenzoUern the Electorate of Brandenburg.
The first efiect of the action of the Council of Con-
stance was a furious rebellion in Bohemia to revenge

the death of Huss. When, on the death of Wenzel,
Bohemia fell to Sigismund, the Bohemians refused to

receive him because of his treachery to Huss. Before

John Ziska. the blind leader of the Bohemians, and
others who followed him, the Emperor's armies were
destroyed, and in 1431 he gave up the attempt to

quell the insurrection. Sigismund was crowned at

Rome and Milan in 1431. By a treaty with one of

the parties into whicii the revolted Bohemians were
divided, th* Emperor assured them their religious free-

dom, and was acknowledged as King of Bohemia. He
bequeathed the crowns of Hungary and Bohemia to

his son-in-law, Albert of Austria, and died in 1437.

From his reign dates the beginning of the importance
of the great rival kingdoms of modern German^', Prus-
sia and Austria. Sigismund was a ruler of considerable
intellectual attainments, but notably weak character.

He is remembered in modern times better, perhaps,

from the odium attaching to his name because of his

treacherous surrender of Huss than from any other

act of his reign.

Albert II, who succeeded his father-in-law on the

imperial throne in 1437, proceeded at once to organize

the empire for resistance to the Turks, who were on
the eve of the capture of Constantinople, and had
already pushed their advance into Hungary. He led

an army as far as the Theiss, but died in 1439, having
reigned less than two years.

Albert's successor, Frederick of St^'ria, who contin-

ued the Austrian line of emperors, took the title of
Frederick III. He occupied the throne from 1440 to

1493, and through this long period of fifty-three years
his indecision of character brought many miseries upon
the empire. He first made an attempt to regain pos-

session of Switzerland, but failed. In 1446 he ordained
a "National Peace" for five years, but the old custom
of private feuds continued without interruption. The
Electors, disheartened by the condition of the country,
caused by his neglect of affairs, threatened to depose
him and proposed. to place on the throne George
Podiebrad, the Hussite King of Bohemia. Pope Pius
II, who was bitterly opposed to the recognition of a
heretic, made an alliance with Frederick, by which not
only were the plans of the Electors frustrated, but an
intimate association was formed between the Imperial
Throne and the Papacy. Meanwhile affairs in the in-

terior of the empire wrre in confusion and lawlessness

prevailed. In 1449 a v.'ar broke out between the Mar-
grave of Brandenburg and the City of Nuremburg.
In the course of the struggle Nuremburg was joined

by seventy-two imperial towns and a detachment of

eight hundred men from the Swiss League. The Mar-
grave was assisted by the princes of Austria, Baden,
Wurtemburg, and others. The war lasted seven years

and the advantage lay with the princes, but they were
Jiot entirely successful, for the power of the cities was
TJot destroyed. The authority- of the Emperor was so

iSlight that numerous private wars were engaged in

without interference from the head of the empire.

Charles the Bold of Burgundy, taking advantage of Charles
the weakness of the Emperor, attempted the conquest til's "old.

of Lorraine and Switzerland. Charles captured
Nancy, the chief city of Lorraine, but after several

campaigns in Switzerland his anny was defeated and
he was left dead on the field. Torn by internal strife,

the empire was threatened with dissolution by the rapid

advance of the Turks toward the centre of Europe.
Having taken Constantinople in 1453, they pushed
to the north and west into Carinthia and Carniola. In
Bohemia and Hungary the cause of the emperor stead-

ily waned. In the former country George Podiebrad
acquired a dangerous power; the Hungarians under
Matthias Corvinus seized Vienna and were not ex-

pelled until a short time before Frederick's death. The
Poles and Lithuanians advanced on the northeastern

frontiers, but were held in check by the HohenzoUern
Frederick II of Brandenburg. While the cup of

Germany's misery was overflowing, the Emperor, by
the marriage of his son Maximilian to Mary of Bur-

gundy, brought into his family the great possessions of

Charles the Bold. Maximilian was crowned "King of

the Romans" (German king) in i486, and was imme-
diately associated with his father in the administration

of the government. In 14SS the "Swabian League",

was formed for the preservation of peace. This

league, which was at first composed of several impe-

rial cities and knights of the empire, was subsequently

joined by a number of the princes, and in some meas-

ure restrained the disorder of the times. By the vig-

orous efforts of the emperor's son, the Hungarians

were driven out of Vienna and peace in the empire was
substantially established. Frederick had been crowned
Emperor by Pope Nicholas V in 1452, but the title

brought with it neither honor nor power. He was the

last emperor who made the journey to Rome for the

purpose of receiving the crown of the Casars. He
died in 1403, and the imperial power was quietly as-

sumed by Maximilian. The reign of Frederick III

was marked by the organization of local diets through-

out the empire, composed o* the lower order of nobles

and the representatives of the cities. These diets were

a growing power, which did much to carry on govern-

ment in an empire the head of which was better fitted

for the cloister or the laboratory- than the throne.

Maximilian I was a bold monarch, a man of noble Jlaxl-

disposition and persistent activity, but his strength was^^"'*"

wasted in adventures which, while they redounded to

his personal fame, were of no benefit to his people.

As a knight-errant he would have won great renown; as

an emperor he was a failure. Imbued with a chivalrous

spirit, he was unable to comprehend the genius of the

age, which was that of progress and reformation rather

than the glory of the tournament and the fierce pleas-

ure of war. The first Imperial Diet called by Maxi-

milian was held at Worms in 1495. The Emperor's

object in calling it was to procure for himself the

whole power of the empire to be used iri foiling the

machinations of the French king in Italy. The diet,

however, thought more of securing the peace of the

realm at home than a resumption of German authority

south of the Alps. This body proclaimed "The Pub-

lic Peace" as a law, and the right of private revenge

was forever abolished. An Imperial Chamber of Jus-

tice was established on a basis of independence so fat

as the Emperor was concerned. It was to have power

to pronounce the ban of the empire of its own motion,

with or without the sanction of the Emperor. The
jurisdiction of this tribunal was supreme in matters of

controversy among the nobility. Th<, Diet levied an

Imperial tax, the Emperor having no control of either

its collection or expenditure, both of which were under

the authority of the General Assembly of the States

of the Empire. The Assembly of the States was also

to have, independent of the Emperor, the right to bt-

gin war, and was to be convoked every year. This

constitution was gradually recognized and became efli
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cient in the preservation of peace, but it came too late

to prevent the disintegration of the empire. Maxi-

milian thus became virtually a constitutional monarch,

but his parliament, the States General, was almost en-

tirely independent of him. The Cities, the Princes

and 'the Electors composing it. were jealous of one

another. Maximilian's hot desire to begin the work

of war in Italy was neutralized by the Assembly,

which failed to furnish him with either money or men
for that purpose. At one time during his reign he con-

templated a union of the spiritual and temporal power

of the Christian world bv having himself elected Pope.

Charles VIII of France, reviving the claims of the

house of Anjou to the south Italian kingdom, had

gained possession of Naples. Maximilian allied him-

self with the Pope and Ferdinand of Aragon and com-

pelled Charles to retire. At this time the emperor

negotiated the marriage of his son Philip with Juana,

Infanta of Spain, from which union issued Charles V,

who ruled half of Europe. In 149S Maximilian in-

vaded Upper Burgundy and Champagne, but was

forced to make the peace of Basle (J499) by which

Switzerland was practically released from all allegiance

to the Empire. At the Diet of Augsburg, held in

1500, a scheme was adopted of levying an army by

taking one man from each four hundred of the em-

peror's subiects. A permanent Imperial Council wps

formed, and for judicial purposes the Empire was di-

vided into six Circles. The Imperial Council, ii]

which the emperor was simply presiding officer, wa^,

a supreme court with both civil and criminal jurisdi:;-

tion. The first act of this body was to conclude a.a
|

armistice with France, yielding Milan as a fief of that

country, much to the indignation of the German Em-
peror. Subsequently, however, he was furnished with

troops and -money and in 150S marched into Italy.

At Trient he proclaimed himself "Roman Emperor-

elect," which title was sanctioned by Pope Julius II,

although there was no coronation. ^laximilian was
driven out of Italy by the Venetians, whom he had

attacked. In 1509 he changed his policy and concluded

with Louis XII of France the "League of Cambray,"
which had for its object the humiliation of "Venice and

a division of her possessions. The diet refused to sus-

tain the Emperor in this dishonorable scheme. He
continued the war with the resources of his Austrian

dominions until 1510, in which year the League of

Cambray was broken by a quarrel between him and

the French king. He then made an armistice with

Venice and returned to Germany, where he imme-
diately became involved in disputes with the "States

General," but at the Diet of Treves in 1512 he surren-

dered most of his claims. The judicial circles were
ordered to be increased to ten, and the diet adopted

other measures for the peace of the country. The war
with Venice was resumed in 1512 on the conclusion of

the atrnistjce, and continued for several years.' Maxi-
milian died in 1519.
During this reign, the minds of men in Germany

were bent on political reform and the suppression of

internal disorder, into which the country had relapsed,

none of those in high place appearing even to dream
of the mighty revolution in thought which was close

upon the Christian world. The conditions in Germany
were better adapted to the success of what is called

the "Great Reformation" than in any of the other

nations. With comparatively few exceptions, the hu-

man race demands a holding-ground in religious belief.

The ideal of religion is placed far above human con-

ception, and especially was this so among the early

Germans. Their gods were regarded as too great to

dwell in temples made by human hands; only the

gro\es made by the Deity himself were His fit places

of worship on earth. NVith Christianity came a trans-

fer of their adoration to the dwelling-place and the

representative of the new taith, and thus to them Rome
was the Holy City par excellence. The sentiments of

loyalty and fidelity which characterized the race ope-

[EISTORY.-

rated to make them the devoted liege-men of Jesu&

Christ, whom they followed as they followed thtrir

military leaders: for it is a singular fact that in the

early days of Christianity among the Germans they

attached" but little importance to the vicarious suffer-

ings and atonement of the Savior, regarding Him
rather as a tribal chief or feudal lord to whom they

owed their allegiance and their lives. With this idea

of personal devotion, their reverence was supreme for

all that pertained to Him—Rome, the Pope, the clergy

and the ordinances of the church. The struggle for

power between the emperors and the popes, which
brought into conflict their loyalty to their temporal

sovereign and that which they owed to the Head of the

Churciron earth, created doubts of the infallibility of

the spiritual power and inclined them to the belief that

it was not the true agent of the Almighty. The hu-

miliation of the national dignity in the person of the

people's representative at Canossa, and the repeated

attempts at usurpation of authority by the papacy, still

further relaxed their faith. The corruptions in the

church, which were visible in the sale of indulgences

and the dissolute lives of the priests, resulted in bring-

ing sacred subjects into contempt and treated new-

breaches which the ecclesiastical power made no effort

to fill, and which finally became impassable. The
sublime structure upon which the people had been ac-

••ustcmed to lean was felt to have been built upon sand^

and, sorrowing, as children who turn from the treachery

of ,1 once loved and honored parent, they drifted away
from the unquestioning faith and obedience which they

had accorded it for centuries. Their faith being dead
in that which claimed to represent their spiritual

Liege-Lord, but with the religious impulse still a living

force within them, they wandered uncertainly about,,

compelled by an inherent necessity of their being to lay

hold on some substitute for the belief which they had
rejected. Atheism, philosophy and the arts, which fol-

lowed in the train of the Renaissance, were not for the
common people, although to the educated minds of the
day they furnished to a limited extent a source of relief.

To the lower classes, burdened with toil, to whom came
no other reward for continuous labor than the main-
tenance of a miserable existe'-ce, the consolations of
religion were beyond value; yet even they had learned

to laugh at the vices of the priesthood. Beyond ques-
tion, the Church of Rome had done noble work for the
world. She had lifted out of barbarism many of the
tribes of ancient Europe; she had preserved nearly all

there*\vas of art, and had held together the few threads-

of civilization and humanity which ran through the
savagery of the early and middle ages; but under
the ever-ruling principle which requires present
works, she had been weighed and found wanting^
and her glorious record was obscured by the mil-,

dew of her own degeneracy. No one had 3'et risen

to declare for the abolition of the old creed and
the introduction of a new form of faith. To the in-

telligent, it seemed that the remedy lay in a reforma-
tion within the church. In the travail of the times^
earnest souls began to look beyond the established

forms to the origin of the church and the purity of its

primitive faith. Adrift on a. sea of doubt, the race
lacked only a bold leader to shape their course toward
a new ideal. The time was favorable. Germany was
divided into numerous principalities, the chief of any
one of which could foster a change in religious belief

without apprehension of the certain doom which would
have been decreed by a united state wedded to the
papacy. The western world had been discovered; the
art of printing was just coming into use—and it is ii/-

dicative of the hold which religion had on the minces
of men that the first book produced by the new
method was the' Bible. The practical use of gun-
powder was the knell of chivalry; the invention of
printing assisted the spiritual awakening of the people
in giving the- death-blow in German}- to the powei of
Rome. The movable blocks of Guttenberg were
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mightier than the artful ban of the Church; more im-
pressive than the hoary dignity which nearly fifteen

hundred years of existence imparted to papal Rome.
As the Jews looked for their Messiah through long years
of oppression, so the people now looked for the prophet
of a new faith; and he came.

dJfirtfa One morning in 15 17, the people of Witteaburg in
Uither. Saxony found nailed to the door of their church ninety-

five propositions signed by Martin Luther. The theses

were directed at the principle which underlay the sale

of indulgences by John Tetzel and others for the Pope.
Tetzel, a Dominican friar, had established himself at

Juterbock, and with trumpet and drum called the peo-

ple to him to buy indulgences for the remission of

sin. "God willing," exclaimed Luther, "1 will beat a

hole in his drum"—and the ninety-five propositions

constituted the sledge-hammer with which the hole was
beaten, not only in the instrument of Tetzel, but in the

doctrine of the power of the church to forgive sin.

"The Pope's absolution has no authority in and for

itself," wrote Luther in effect. "If the sinner is truly

contrite he receives complete forgiveness, not from
the Pope, but from God himself, without the media-
tion of any human being." This was an attack on a
vital point. In the struggles of the emperors with the

popes, the assumptions of the latter in matters of faith

had never been denied, but Luther flung in the teeth of
the papacy a denial of the vicegerency under which it

claimed the power to pronounce the forgiveness of sin.

The news of Luther's bold step spread rapidly through-
out the empire and the new doctrine was received by
thousands. Tetzel fled to Frai:kfurt, where he pub-
lished a set of counter-theses and publicly burned those
of Luther. The students of Wittenburg committed
Tetzel's theses to the flames and were applauded by
the people for the act. The Elector of Saxony was
called upon to compel Luther to renounce his heresy,
but out of friendship for the author of the Wittenburg
theses he refused to interfere. At first Pope Leo X
paid little attention to the threatened revolution, but
the vital importance of the subject was seen by some
of the cardinals. They urged their views on the Pope,
and Luther was summoned to Rome. The Elector
would not permit him to thus place himself in the
power of his enemies, and he remained in Germany,
where a papal legate came to receive the retraction
vyhich .he Pc-.pe ordered Luther to make. This Luther
refused. Then followed his memorable discussion with
Eck and the issuance of the papal pull. Luther took
more advanced ground as time progressed and attacked
the whole doctrinal s^'stem of the Church of Rome
and its pretensions to supremacy. Thus the Reforma-
tion was fairly launched, and out of the convulsions of
the struggle came the second great schism in the Chris-
tian church.

Charles V, grandson of Maximilian, came to the
thf-one in the first throes of the religious strife. The
claims of Charles to the crown were disputed by Henry
VIII of England and Francis I of France. There
was no vitality in the candidacy of the English king,
and as between Francis and Charles the question was
soon settled by the election of the latter. The young
monarch entered upon his reign wearing the crowns
notonlypf Germany but of Spain and the Two Sicilies;

he was heir to the territories of Burgundy and the
Austrian possessions, with a prospect of obtaining
Hungary and Bohemia. As King of Spain he held the
lands discovered by Columbus in the new world. In
him the house of Hapsbu.'g reached its highest point
of importance. The dangers to his sovereignty lay,

first, in the pretensions of the French king to terri-

tories in Burgundy and Italy, and, second, in the

threatening advance of the Turks, who had spread their

conquests from the Bosphorus to the borders of Aus-
tria and Hungary. With a united empire, the cold and
calculating Emperor might have entertained with some
hope of realization the visions of Otto III, but the

Reformation, which soon took on a political aspect,

materially weakened his power. Charles was a devoted
supporter of the papacy, but, while he deferred to the
church in spiritual matters, both by nature and policy
he was bound to insist upon his rights as a sovereign.
He was crowned at Aix in 1520. In 1521 he convoked
a diet at Worms, in which the affairs of the Church
and the' Empire were to be arranged. Two papal
legates were present demanding that Luther be pun-
ished by the Empire for his heresy. Frederick of
Saxony, Luther's friend, obtained a safeguard for the
Wittenburg professor, and he went to the diet, although
warned by the fate of Huss. The ban of the Empire
was issued against him by the diet and he was given
twenty da^s to return to Wittenburg. On his journey
he was abducted by friends, who feared that his safe-
guard would be violated, and he was secluded nearly a

year in the castle of Wartburg, where he began his

translation of the Bible. Charles, thinking the Refor-
mation could be crushed by the civil power, forbade
the printing of Luther's books and threatened with the
ban of the Empire anjone who harbored liim. The
agitation in Germany was intense. The intelligence ol

the country was generally with Luther, and among the

peasantry the belief grew up that the movement would
produce an amelioration of their condition. This led

the latter to violence. An outbreak of the lower classes

in Wittenburg was subdued b^- Luther himself, who
announced his opposition to all violent measures among
his partisans. He also declared against the introduc-

tion, of the Reformation into politics, but here he was
powerless, for religious and political matters had been

too closely allied to be separated in a day. In 1522 a
conspiracy was organized by a young noble, Ulricli

Von Hutten, who proposed to overthrow the existing

government and substitute a close union of the states

with the Emperor at its head. In this way the papal
power was to be overthrown, the iiobles confirmed in

their rights and the peace of the Empire maintained.

After a bloody war, Hutten's forces were defeated.

In 1524 the peasants in Swabia and Franconia rose

in a revolt which extended over the whole of south

Germany. Having the power, they turned with ferocity

on the nobles and put many of them to death with
great cruelty. In the following year the "Peasants'

War" was suppressed and the insurrectionists were nol

only reduced to their late condition of servitude, but the

most inhuman outrages were inflicted upon them.

Thomas Mijnzer, a scholar who thought Luther did not

go far enough in his differences with Rome, proclaimed

in Thuringia a socialistic republic. He was joined by
thousands of the peasants. They burned monasteries,

tortured the nobles who fell into their hands, and com-
mitted atrocities at which men of all shades of faith

shuddered. Both Catholic and Protestant princes.

united against them, and at Frankenhausen dispersed

a body of nine thousand, putting five thousand to the

sword. The Anabaptists of Miinster also broke out

into violence in 1534, but were put down in a short

time. One of the measures of reform proposed by

Luther was the marriage of the priests, which had

been forbidden by Hildebrand. Luther himself mar-

ried an escaped nun, Catherine Von Bora, a member*

of a noble family in Meissen.

In the meantime Charles was absent in Italy warring

with the French king for possession of that country,

while the government of Germany was conducted by

the Imperial Council. The effect"of Luther's i>reach-

ing was such that the diet permitted the new doctrine

to be expounded in the churches of Nuremburg, not-

withstanding the demand of the papal legates that it

be prohibited. Philip of Hesse and John of Saxony
protected the Lutherans. The Diet of Spires in 1526

decreed that "in respect of religion every one shall act

as he will venture to answer for it before God and the

Emperor." This was a recognition of liberty of re-

ligious thought, which stirred the Emperor into de-

manding of the diet the enforcement of the ban

against Luther; but the diet refused to do more than
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to call fof a generar council of the church to consider
the question. Between 1525 and 153; the Lutheran
Church was estabHshed in Saxony, the electors of
which were fast friends of the Reformation. Albert
of Brandenburg, Grand Master of the German
Knights, embraced the new faith. The emperor's
brother, Ferdinand of Austria, became King of Hun-
gary and Bohemia in 1526. The Turks appeared be-
fore Vienna three years afterward, and the necessity

under which the Emperor lay of support from the

people led to a cessation for several years of the perse-

cutions with which the Lutherans had been pursued.
The Emperor overcame his antagonist, Francis I, in

Italy, and, capturing him, compelled him to sign a
humiliating peace. When hostilities again broke out,

an imperial army, composed mainly of German Lu-
therans, captured Rome, and Charles received the

crown of the Ca;sars from the Pope at Bologna in

1530. The Diet of Spires in 1529 resolved to attack

the Reformation. Nineteen states of the empire, led

by Saxony, protested, their action on this occasion
earning for the reformers the name of " Protestants."

At the Diet of Augsburg in 1530 the protest-

ing members presented their confession of faith,

since known as " The Augsburg Confession," which io

regarded as the foundation of Protestantism. An at-

tempt to reconcile differences failed, and both parties

prepared for war. In 1531 the Protestant leaders

formed the " Smalcald League " at the town of that

name in Thuringia. The affairs of Spain called

Charles to that country, but before he went he caused
the election by the Catholic electors of his brothei'

Ferdinand as German Emperor. An attack on Austria

bv the Turks led the Emperor to make terms with the
Protestants in "The Religious Peace of Nuremburg"
in 1532. In the ten years which followed a number of
the German princes joined the Protestants. The
Smalcald League, which was renewed in ISST- now
contained nearly all the Protestant princes. A Catho-
lic league, headed by Bavaria, was formed in opposi-
tion, but it accomplished little against the overwhelming
odds which confronted it. Even the Catholic princes
of the empire attempted to reform the abuses in the
church, but without any s^'mpathy with the Reforma-
tion. In 1534 Pope Paul III took his seat in the papal
chair. Recognizing the impossibility of reuniting the
church by force, he undertook to accomplish that end
by policy. A conference between the reformers and
the church dignitaries ended in a violent controversy,
and the whole matter was referred to the council
•which subsequently met at Trent in the Tyrol. Mean-
while the Reformation had spread beyond Germany into
Korway, Sweden, Denmark, the Netherlands, England,
France and Switzerland, although the movement in

those countries, as in Germany, had a political as well
as a religious aspect. In 1544 the Emperor, with the
assistance of Henry VIII of England, compelled
Francis I to make the Peace of Crespy, which left the
German monarch free to carry out his projects of
breaking down the power of the princes and bringing
the empire back to its old allegiance to the Church of
Rome. The two leaders in the Smalcald League were
placed under the ban of the empire. The Protestants
collected an army, but were deserted by the Electors
of Brandenburg and the Palatinate and the Dukes of
Mecklenburg and Pomerania. This was but the be-
ginning of defection. Luther died in 1546. In 1547 all

south Germany had given its adhesion to the Emperor.
Charles invaded Saxony, beat the protestant army at

Muhlberg and captured Wittenburg. By his successes
the empire was placed firmly in his hands. The princes
and the imperial cities were humbled, ar.d the fate of
the new doctrine siemed to be at his disposal. Acting
with moderation, he permitted the Lutheran doctrine
to be preached. In 1548 he caused to be prepared the
"Augsburg Interim," a system of doctrine and prac-
tice which yielded nothing to the Protestants but the
sacrament in both kinds and the marriage of the

clergy. The Interim gave no satisfaction to either

party. The Spanish troops introduced by Charles
scoffed at the Lutheran doctrine and perpetrated out-
rages upon its professors. The war was resumed be-
tween Charles and France, which enabled Maurice of
Saxony and other princes to contract an alliance with
the French king, Henry II. In exchange for French
aid Henry was to take possession of four German
towns on the western border of the empire—Metz,
Cambray, Verdun and Toul. In 1552 Maurice marched
against the Emperor, who was then at Innspruck in

the Tyrol. The march was made so secretly that
Charles narrowly escaped capture. At the same time
the French king invaded Germany, and Charles was
compelled to sign the Truce of Passau, which provided
for toleration of Lutheranism. In 1555 he signed the
" Religious Peace of Augsburg," which contained a
provision that the princes and barons should have re-

ligious freedom and the right to promote the Reforma-
tion in their own territories. Church estates were not
to be secularized, and the ecclesiastical princes were to
tolerate the Protestant worship. If a prelate adopted
the reformed faith, he must give up his clerical estates

and dignities. This last clause was the subject of
mucti future dissension, for the Lutherans insisted »hat
it was invalid, and several prelates who subsequently)
went over to Lutheranism retained their secular es-,

tates. The followers of Zwingli and Calvin were not
included in this peace. Charles V abdicated the throne
in 1556 and retired to a monastery in Spain, where ha
remained until his death in 1558. To his son Philip he
had given Spain and the Netherlands with Naples and
Sicily, while Ferdinand remained Emperor of Ger-
many.
Ferdinand I became sole ruler of Germany in 1556.

He was an ardent Catholic, devoted to the promotion
of the interests of the church. He gave material as-

sistance to the Jesuits in their efforts to produce a
reaction in favor of the papacy, which met with some
success in the period of comparative inaction that suc-
ceeded the fierce strife of the early Reformation. He
attempted also to bring about a reconciliation between
the Protestants and Catholics. His reign had no im-
portant effect on German history. Ferdinand I died
in 1564.

Maximilian II, the son of Ferdinand I, was sus-

pected of leaning toward Lutheranism. While he did
not join the Protestants, he gave them religious liberty

not only in the empire generally but in his hereditary
state of Austria, where every departure from the Cath-
olic faith had hitherto been rigorously' dealt with.

Maximilian If died in 1576 and was succeeded by his

son Rudolph II. This prince had been educated by the
Spanish Jesuits, and, so far as his weak will permitted,

he was their agent in the attempted destruction of

Protestantism. Regardless of the guaranties of re-

ligious freedom given by his father, he resumed the

persecutions, which led to so much disorder that in

1606 the imperial government uas taken from him and
given to his brother Matthias. Rudolph continued to

rule in Bohemia, but was compelled by his subjects to
grant them religious freedom. He died in 1612. In Ger-
many, the war on the Protestants was led by Bavaria,
whose duke was an earnest Catholic. The reign ol

Matthias was an unfortunate period for the new doc-
trine. The E mperor was almost a nonentity, but the
imperial power in the hands of the Jesuits was used
with terrible effect on the adherents of Lutheranism.
The principal agents of this zealous order were Maxi-
milian of Bavaria and Ferdinand of Styria, who had
both been educated by the Jesuits and Were fierce ene-
mies of the Reformation. Styria was wholly Protest-
ant when Ferdinand assumed control of affairs in that
province. "Better a desert than a country full of her-
etics," was his favorite expression. He marched
through Styria with an army, closing the Lutheran
churches, burning Protestant Bibles, and setting up
Catholic ceremonials everywhere. He also introduced
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* band of Capuchin friars, who secured an apparent
re-conversion of the Styrians to the Catholic faith.

The breaking up of a CathoHc procession in Donau-
worth gave Maximilian, of Bavaria, an excuse for

seizing that free evangelical city. The Protestants

of south Germany formed a league called "The
Union" for protection against Maximilian, who him-

self, built up a "League" composed of Catholic princes.

An alliance was contracted between "The Union" and
the French king Henry of Navarre, who was inter-

ested in breaking down the power of the Austro-Span-
ish family of the Hapsburgs. The -assassin Ravaillac,

who murdered Henry, prevented a general war. The
Union and the League came to terms in 1610 because

of Maximilian's jealousy of the house of Hapsburg,

whose power he did not wish to increase. Matthias

drove his brother Rudolph out of Bohemia and pro-

cured the election of Ferdinand of Styria as the future

king of that country. Ferdinand promised the

Bohemians religious liberty, but the promise was not

kept. Hussite churches were torn down, and on ap-

peal to the Emperor the Protestant nobles were met
with threats. Believ'ng Matthias to have been influ-

enced in his action by two of his*councillors, Marti-
netz and Slavata, the nobles threw the latter out of the
windows of the castle at Prague. The councillors fell

eighty feet, but were not killed, and their escape was
regarded by the Catholics as a miracle. This act of
violence, which immediately preceded the Thirty Years'
War, occurred in 1618. The Bohemians at once took
arms to pro'ect themselves from the vengeance of the

Emperor. Actual hostilities began under his suc-

I

cessor.

Matthias died childless in 1619 and Ferdinand of
Styiia, cousin of Rudolph II, was chosen emperor
with the title of Ferdinand II. He was a fierce bigot,

determined to restore the papacy to its ancient author-
ity in Germany.
The Thirty Years' War has been divided into

four periods, the Bohemian, Danish, Swedish and
French. First is that of Bohemia, where the war
began. . The Bohemians refused to acknowledge
Ferdinand, and chose as their king the Elector
Palatine," Frederick IV. Frederick, who was a Cal-
vinist, was immediately involved in difficulties with
the Hussites, who preserved many of the old Cath-
olic forms, which were repugnant to their king. Fer-
dinand was aided by Maximilian of Bavaria, who was
now left at liberty by a Peace with the Union. With
the forces of the League under the command of Tilly,

and an anny raised by threats from other German
pririces, together with some Hungarians, Spanish and
Italian troops, he advanced into Bohemia. Frederick's
army retired before him to Prague, where, on the
White Hill, November 6th, 1620, was fought a battle

which decided the campaign. Frederick was defeated,
and barely escaped capture. Ferdinand brought into
use in Bohemia the methods he had employed in Styria
for the destruction of the heretics, and it is estimated
that when peace came three-fourths of the population
of the kingdom had been massarred or driven into exile.

I Ferdinand as emperor declared Frederick deposed
from his Electorate of the Palatinate. This was an
assumption of authority which the north German no-
bles resented, and they formed an alliance with
Christian IV of D-.nmark, who, as Duke of Holstein,
belonged to the Circle of Lower Saxony. Under
Tilly and Maximilian the troops of the Emperor devas-
*ited the Protestant lands and cities of the Palati-
nate and began the ravages which marked the Thirty
Years' War. The Protestants retaliated, with the re-
sult that the country was almost depopulated. In 1622
the Emperor's forces were victorious, the Union was
dissolved, and Maximilian received the Palatinate as
his reward. Tilly was then sent into north Germany,
where he defeated Csiristian IV and restored th->. Cath-
olic religion. Ferdinand, being embarrassed by his ob-
ligations to Maximilian, sought the assistance of 'Wal-

10—19

lenstein. This general was born of a Protectant family
in Bohemia, but became a Catholic to further his own
ambitious purposes. He was a man of great military
talent, tall and thin in person, mysterious, stern, and
pitiless. Acquiring wealth by marriage, he had ob-
tained princely estates and rank by purchase from the
Emperor at the time of the Bohemian confiscations.
Wallenstein proposed to subsist his army by plunder,
and on these terms took service under the Emperor.
Christian IV opposed the imperial armies under Tilly
and Wallenstein. Tilly defeated the Danish king at
the battle of Lutter in 1626. Wallenstein pursued the
Protestant general Mansfeld into Hungary and, return-
ing, joined Tilly in the north. The Danes were driven
to the islands in 1627 and Wallenstein supported his
army at the expense of Mecklenberg and Pomerania.
Here he formed a scheme to crush Sweden and to ob-
tain control of the northern seas by the capture ot
the Hanse towns. His plan was frus'trated by the he-
roic defense of Stralsund. Believing himself invin-
cible, Ferdinand in 1629 issued the "Edict of Restitu-
tion," requiring the return of all Catholic property
which had been secularized since the treaty of Passau.
In addition to this, the private possessions of all the
princes were threatened, and the estates of six thousand
noblemen were declared forfeited. In the matter of re-

ligion, only those who accepted the Augsburg Confes-
sion were to be permitted in the realm. The Danes
were humbled and signed the treaty of Lubeck ia
1629. In 1630 a diet of princes was held at Ratisbon,
where, in exchange for a promise of his son's succession,
the Emperor relieved Wallenstein from command. The
latter retired to his estates and as Duke of Friedla«d
awaited the call of the Emperor, who, he believed,
would soon need him.
Gustavus Adolphus, King of Sweden, a man of lofty

character, great prudence and fine military ability, was
brought into the struggle by a de.'ire to aid the cause of
Protestantism, and also to acquire the territory lying
along the Baltic, to which he had a claim. Tillv'^
soldiers captured Magdeburg in May, 1631, and sub-
jected that unfortunate city to a sack, the horrors of
which have given it special prominence even in the
history of outrages and butcheries. Gustavus met
Tilly at Breitenfeld, near Leipsic, in September, 1631,
and obtained a decisive victory, which restored the
Protestants to confidence and gave the Swedish king a
prospect of conquering all Germany. In the spring ot

1632 he again defeated Tilly in a battle on the Lech
and dispersed his forces. Tilly was wounded in the
battle and died a few days afterward. Wallenstein was
again placed in command, but was defeated in a battle

fought November 6th, 1632, in the great plain of Lut-
zen. The victory was dearly purchased, for the heroic

King of Sweden was sHin. The ccrimand of the
Protestant army fell to Bernard of VVe-mar. The war
continued with varying success. Wallenstein was sus-

pected of a design to usurp supreme power, and was
assassinated in 1634. With assistance froin France,
sent by Cardinal Richelieu, who coveted the Rhine
provinces, Bernard maintained the war until the battle

of Nordlingen in 1634, where he was defeated. He
afterward obtained successes, but died in 1639. The
Swedes were defeated in battle, and were forced to re-

treat to the Baltic.

Ferdinand II died in 1637, and was succeeded by his

son, Ferdinand III, who pursued the policy inaugurated

by his father. Under the Swede Torstensten a num-
ber of victories were gained over the imperial troops

in Saxony.
In the meantime the French, under Turenne anc

Conde, were fighting the Emperor's armies on the

Rhine and in south Germany. A junction v/as ef-

fected between Turenne and the Swedish army. To-
gether they invaded Bavaria and overthrew Maximilian.
In 1648 the war ended where it began, at Prague, in a
battle which gave the Protestant army a part of the

city and the roval castle, Negotiations, which wer»
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begun in 1640 continued until October 24th, 164S. when
a treaty of peace was signed between all the belliger-

Wnmtr of ents. Bv this treaty (Treaty of Westphalia) religious
W*»t freedom was accorded to Lutherans, Calvinists and
**•"' Catholics. Germany lost large territories by the war,

and also a great part of her influence as a political

power in Europe. Upper and Lower Alsace were
ceded to France, w^hich power was also confirmed in

its possession of Metz, Verdun and Toul. Sweden re-

linquished Pomerania east of the Oder, receiving the
part west of that river, together with four islands, in-

cl'iding Stettin, a very important city from both a

military and commercial point of view. An indemnity,
amounting to five million dollars, was also paid to

Sweden. Switzerland and the Netherlands were
recognized as independent countries. In the interior

the status of 1624 was fixed as the basis of set-

tlement. B3' this arrangement the Catholic gains in

Bohemia were confirmed. The Protestant Elector

Palatine was reinstated, ceding to the Catholic Duke
of Bavaria the upper Palatinate. The edict of Resti-

tution was revoked. The Pope declared the treaty

void, but his fulmination received no more attention

than was given by the comet of 1456 to the bull issued

against it by Pope Calixtus IIL The Treaty of West-
phalia secured peace, and was the basis of the legal re-

lations of the states of Europe for a century and a half,

but the disintegration of the empire was complete, and
in many places the face of the country was a desert.

iB«»age> It has been estimated that in the first half of the sev-

^J** enteenth century two-thirds of the people of Germany
perished from war, pestilence and famine. One of the

effects of the war was the destruction of almost all trade

and commerce. The Hanseatic League fell to pieces,

and the interior industries of the realm were paralyzed.

The decline of the Hanseatic cities was not altogether

due to the Thirty Years' War. The changed relations

caused by the discovery of America and the ocean
route to India aided in depriving the German coast

cities of their importance, which was transferred to

Antwerp, Lisbon and other southern ports. The peo-

ple of Germany relapsed into a condition of serfdom,

and the princes asserted a royal authority in their do-
minions. The states acknowledged but a slack al-

legiance to the imperial crown, and the cities abandoned
them.selves either to the government of cliques, or ac-

cepted the rule of the nobles. The tastes of the people

M«ti«gai were changed b^' the introduction of vicious foreign

ence. customs. The Germanism of the princes was vitiated

by foreign travel and a desire to imitate the luxury of
France and other southern peoples. In the midst of
these signs of decadence two principles were left alive

which alone gave promise for the future. These were
the indomitable race vigor—weakened, it is true, but

not destroyed—and the spirit of the Reformation. On
this joint foundation was built the power of the modern
German Empire, which, with Prussia at its head, is one
of the principal states of Europe. While the empire
remained for a long time inert, the little state of Bran-
ienburg, under its Great Elector, William, was building

;:p a conserving power.'

Ferdinand III was succeeded in 1658 by his son,

Leopold I, a cold, Jesuitical prince, weak in character

and limited in intellect. The government was nomi-
nally in the li.nperor, but really in the hands of

a quarrelsome and factious diet. The ambition of

Louis XIV of France and the weakness of Ger-
many spurred the French king to active interfer-

ence in the affairs of the empire. By conquest and
negotiation he made himself master of Franche-Comte
and various cities on the borders of the Netherlands,

with the fortress of Freiburg and the duchy of Lor-
raine. These lands and cities were ceded to him by
the Peace of Nimeguen in 1678. While the members
of the diet were disputing about matters of etiquette,

Louis in 16S1 seized Strasburg and other cities, all of

which were confirmed to him.by treaty. The national

honor was sustained only by Frederick William of

Brandenburg, who, through an alliance w'ith Sweden
and the Duke of Brunswick, put a stop to the designs

of the King of Denmark on Holstein and Hamburg.
Subsequently Louis XIV was compelled to give up
his claim to a number of the cities, but retained Slras-

burg. On the east the empire was threatened by the

Turks, who overran Hungary and Transylvania, and in

16S3 appeared before Vienna. Neither the Emperor
nor the diet made any effort to protect the Capital

of Leopold's hereditary state, but the duty which
they neglected was ably discharged by other hands.

The Electors of Saxony and Bavaria moved in person
to the relief of the beleaguered city; the Great Elector
sent eight thousand soldiers. Charles of Lorraine at

last brought up the imperial army, which was joined
by the heroic king of Poland, John Sobieski. The
Turkish army was destroyed and Europe was relieved
from the menace of Moslem rule. Within a century
Austria repaid the inestimable serviceb of Sobieski by
the partition of Poland. Hungary having joined the
Turks in the war, that kingdom was severely punished.
At the Diet of Presburg in 16S7 the Hungarians
yielded their right to elect a king, and declared the
crown of their country hereditary in the male Haps-
burg line. In 1701 Brandenburg was erected into a
kingdom, with Frederick I, son of the Great Elector, as
sovereign. On the death of Charles II of Spain, who The
was the last Hapsburg of that branch, Louis XIV, who "°''.°

2{
had married a sister of Charles, intrigued to secure the "''"K*'^

succession for his grandson, Philip of Anjou. Leopold
claimed Spain for his own son as a descendant of
Ferdinand, brother of Charles V. The German em-
peror formed an alliance against France with England
and Holland, both of which powers were jealous of
the increase of strength of* Louis XIV. This alliance "Wai
brought on the " War of the Spanish Succession," "' ">«

which lasted from 1701 to 1713, and resulted in thefu^^.'
Treaty of Utrecht, by which the Spanish crown wasslon."
given to Philip of Anjou, but with a renunciation by
him for himself and his heirs of all claims to the throne
of France. Prussia obtained the province of Guelders,
and was recognized by France as a kingdom. Savoy
was also recognized as of royal dignity, and received
the addition of Sicily.

Leopold died in 1705. His son, Joseph I, had aJoseph 1

short reign, in which he sustained the War of the
Spanish Succession, and died in 171 1. As he left no
son, the crown went to his brother, Charles VI. Aus-charles V»
tria had not taken part in the treaty of Utrecht, but
continued the war with France for another year. In
1714, by the treaty of Rastatt, Austria relinquished all

claim to Spain, but received the Netherlands, the
Duchy of Milan, the Kingdom of l^aples, and Sardinia.
The latter was ceded to Savoy in 1720 in exchange for
Sicily, and Savoy was from that time known as the
Kingdom of Sardinia. To Charles is due one of the Praffma»i«

four Pragmatic Sanctions of history. The Austrian Smi tio».

throne was held under the Salic law, which forbade the
coronation of a female. Having no son, Charles en-
deavored to secure the succession in Austria to his

daughter, and for that purpose prepareJ a Pragmatic
Sanction, or solemn ordinance-, settling his dominions
on the Arch Duchess Maria Theresa. This was con-
firmed by the diet and guaranteed by most of the
European powers. In 1733 Charles engaged in war
with France in support of the claim ol the Elector of
Saxony to the throne of Poland. The treaty of
Vienna in 1735 secured for the Elector the Polish
throne, but deprived the Emperor of the two Sicilies

which went to Spain, and the Fortress of Landau.
The rival claimant of the crown of Poland, Stanislaui
Les7czynski, received as compensation the Duchies o
Lorraine and Bar, which he immediately ceded to
France. In this reign Prince Eugene of Savoy main-
tained the glory of the imperial arms against the
Turks, driving them out of Hungary and capturing the
city of Belgrade. In 1739, after Eugene's death, the
Emperor by a disgraceful treaty relinquished to U>e
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Turksnot onij' Belgrade, bat the whole southern front-

ier which had been conquered by the great imperial

general. Charles VI appeared to have but a slight re-

gard for t'.-.e interests of Germany beyond his own
-hereditary oossessions, and when he died in 1740 the

people or the empire felt but little regret. Under the

provisions of the Pragmatic Sanction. Maria Theresa

at once ascended the throne, with no opposition except

,1 protest from Bavaria; she immediately associated

with herself in the government her husband Francis

Stephen. Grand Duke of Tuscany.
Germany had ceased to have an important influence

among the European nations; the local sovereignty of

the states had been secured by the Peace of West-

phalia, and the title of Emperor was but little more
than an empty honor. From the entire empire, out-

side of his hereditary territories, the sovereign re-

ceived an annual income of not more than five thou-

sand dollars. The days of the great vassals of the

crown were long since passed, and interest centers in

the struggles for supremacy between the great states of

Austria and Prussia. The' Imperial Court was located

at Vienna, but exercised no political influence beyond
the possessions of the Hapsburgs. Among other

changes which occurred was the elevation of the Elec-

tor of Hanover to the throne of England in 1714 as

George I. His wife was tha granddaughter of James I

of England, upon which relationship was founded his

claim to the throne of Great Britain. In 1697 Augus-
tus of Saxony had become king of Poland. In the

southwest the former circles of the empire, Swabia,

Bavaria and Franconia, were still of some importance,

because in them lay the military strength not of the

states, but of the shadowy empire. The internal con-

dition of Germany was deplorable. The extravagance

of the Imperial and State officers was supported by the

unrequited toil of the people, but there were glimpses

of the dawning of that broad intellectual life which in

the following century gave to Germany a greater glor^

than had ever been achieved by her arms.

In 1740 Frederick II ascended the throne of Prussia.

His father, Frederick William, an obstinate, parsimo-

liious monarch, had organized a splendid army, and ac-

cumulated a great hoard of treasure. The young king,

afterward known as Frederick the Great, was 28 years

of age when he assumed the crown. His early reign

was characterized by a reckless ambition with which
were united a military genius and an executive talent

of the highest order. Reviving an old claim to the

Duchy of Jagendorf and other territories in Silesia, he
invaded that province with an army of one hundred
thousand men and proposed to hold it as security for

his claim. .Advantage was taken at the same time of
the supposed weakness of the woman Maria Theresa
by the Elector of Bavaria, who claimed the whole of
the Austrian hereditary possessions. A secret alliance

was made in 1741 by France, Bavaria, Prussia, Spain,
Sardinia and Saxony to despoil the Austrian queen of
her possessions. The arrangement was that she
should retain only Carinthia, Camiola, Styria, Hun-
gary and Lower Austria. England, Holland and Rus-
sia declared in favor of Maria Theresa. After obtain-

ing possession of Silesia, Frederick offered to uphold
Maria Theresa under the Pragmatic Sanction if she
•rou'"i recognize his claims to the province which he
tad 0(,\.;*pied. The high-spirited queen refused f^red-

trick's oiier, and appealed to the Hungarian nobles,

who rallied enthusiastically to her support. A Bava-
rian and French army moved down the Danube and
occupied Linz, while 'a French and Saxon armv in-

vaded Pomerania.
In 1741 Charles Albert, Elector of Bavaria, became

King of Bohemia and Bavaria, and in 1742 received the

Imperial Crown as Charles VII. In the same year
Maria Theresa concluded with Frederick the Great a

neace by which Silesia and the County of Glatz were
confirmed to the Prussian king and his heirs. She
then made vigorous war on the other allies, driving

Charles Albert out of her territories and also out of
his own kingdom of Bavaria. The Peace of Breslau
followed, guaranteeing to the Austrian queen all her pos-
sessions except Silesia. An alliance formed by her
with other powers in 1743 led Frederick to believe that
she intended the recovery of Silesia, and he espoused
the cause of Charles Albert. In 1744 the Prussian
king began the second Silesian war by an invasion of
Bohemia. The campaign ended in his forced with-'
drawal to Silesia, where he was followed by the Aus-
trian army. Here he sustained himself and in 1745
made a treaty with the Austrian queen, Frederick re-
taining Silesia and annexing to his kingdom all of
East Friesland.

Charles VII died in 1745. His successor was the
husband of Maria Theresa, Francis I. The Prussian
king, after the close of the war, turned his attention to

the development of his domain, and on the conclusion
of the ten years of peace which followed found himself
at the head of a formidable power. In 174S Maria
Theresa negotiated with France a treat3' of peace,
Austria losing some territory in Ital^' but coming out
of the struggle with honor. The Austrian empress,
as she was called, gave herself up to regrets for the
loss of Silesia, and her people grew jealous of the ris-

ing power of Prussia. The emperor, her husband,
was a mild, benevolent man, but with no talent for

government, the whole burden of which fell upon his

wife. The genius of Frederick the Great alarmed
other crowned heads than that of Austria. In 1755
their fears culminated in an agreement for the partition

of Prussia, in which France, Russia, Saxony and Aus
tria, and evei.tually Sweden, took part. Out of this

compact grew the Seven Years' War, for Frederick,

without waiting to be attacked, dashed into Saxony
hoping to catch his adversaries unprepared. (See
Austria).
During the war, which lasted from 1756 to 1763, the

Prussian monarch, with a population of not more than
five millions, made head against nearly all Europe and
placed Prussia on a foundation of greatness which,

with a short interval during the Napoleonic wars, she
has since maintained. Regarding the nobles as the

principal support of his throne, Frederick set himself

to the task of repairing their fortunes, which had been
shattered by the war. Ruling with vigor and yet with
kindness, he inaugurated and maintained a system of

economical administration in the kingdom which soon
healed the wounds of strife. His anny was kept ever

ready for war, for it could hardly be hoped that the

rival state of Austria would neglect any opportunity

to recover the leading position it had lost to Prussia.

In 1764 the Prussian king contracted an alliance with

Russia, each power guaranteeing to the other the in-

tegrity of its possessions for eight years. During this

period Russia showed a disposition to acquire Poland,

which unhappy country, rent by civil strife, had fallen

into a deplorable state of weakness. On the death of Empero?

Francis in 1765, the Imperial Crown passed to his son, Joseph Q
Joseph II, who had been elected in 1764. In order to

prevent the great Northern Empire of th'j Czar from

absorbing the whole Polish kingdom, Frederick joined

with Austria and Russia in the first partition of

Poland. The Prussian king asserted to this iniquitous

transaction for the purpose of restraining Russia, and
Maria Theresa was forced into it only by the ste.Siesl

political necessity. By this act Prussia received a:, ad-

dition to her territory of about nine thousand sq_are

miles, with a population of six hundred thous:;.nd;'

Austria obtained Galacia and Lodomira, in all about

sixty-two thousand square miles, while the remainder,

moie than eighty-seven thousand square miles, went to

Russia. In 1786 the Prelates of Cologne, Treves,

Mayence and Salzburg agreed to renounce the suprem-

acy of Rome and form an independent German Cath-

olic Church—so wide had become the gap between tne

papacy and even the Catholics of Germany. The
lower classes of Germany, with the exception of those
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In the dominions of Maria Theresa, were sinking into a

state of servitude but little short of slavery. In her

possessions she introduced many reforms which allevi-

ated the misery of the peasants; she also supported

schools and churches, and provided educational insti-

tutions for the nobles, who were in a lamentable state

of ignorance. In 1777-79, and again in 17S5, Fred-

erick resisted attempts of Joseph II to possess himself

of parts of Bavaria, and prevented him from accom-
plishing his designs. After the operations of 17S5

Frederick observed a growing friendship between Aus-
tria and Russia, and, to counteract it, founded the "Con-
federation of German Princes," which was a combina-
tion of the smaller states under the lead of Prussia.

Frederick the Great died in 1786. and the Prussian

throne fell to his nephew, Frederick William II.

Maria Theresa died in 17S0, and Joseph II wore the

crown of Austria as well as that of the Empire. He
had visions of reform which were impracticable. His
failures depressed his spirits and an attack of malarial

fever carried him to the grave in 1790.

Leopold II, brother of Joseph and Grand Duke of

Tuscanj, came to the throne in a time of gloom
for the monarchs of Europe. That wonderful though
savage outbreak of the lower classes in France
which is styled the " French Revolution," was viewed
with alarm throughout Europe as presaging a general
downfall of thrones. The "Divine Right" of Kings
was indeed questioned outside of France, but the

' fidelity of the peasantry to their rulers and the hope-
lessness of a struggle with the disciplined forces of
royalty held the mass of the people in check. Frederick
William of Prussia hoped to profit by disorders in

Austria, but the common danger to European crowns
compelled a cessation of his projects and led to a com-
pact in 1 791 between the two sovereigns to support
the cause of the French king, Louis XVI, against the

Revolution.

Leopold died in 1792, and was succeeded by his son
Francis I of Austria and Francis II of Germany.
The National Assembly of France in 1792 demanded
that the French emigrants in Germany should im-
mediately disperse or war would be declared. The
German emperor naturally refused and war followed
at once. The alliance between Austria and Prussia
was strengthened by the accession of the othe.' states

of the empire. In 1793 occurred the Second Partition
of Poland, which was made by Russis and Prussia.
The Third Partition, which was made in 1795 between
Russia, Austria and Pru ;sia, erased Poland f-om the
map of Europe. On the execution of Louis XVI in

1793, Russia, England and Holland joined the German
alliance against France. The French took possession of
Holland, and Prussia withdrew from the coalition. The
young French general. Napoleon Bonaparte, led an
army into Italy in 1796 and fought his way to Klagen-
furt in Styria, and in 1797 compelled Austria to mak?
the Peace of Campo Formio.

Frederick William II was succeeded on the Prussian

J
throne in 1797 by Frederick William III, whose reign

'extended to 1S40. In 1799 war was renewed with
the French Republic, Austria acting in concert with
England and Russia, while Prussia refused to join the
coalition, hoping to profit by the disasters of Aus-
tria. The Austrians were beaten at Marengo and
Hohenlinden and begged for peace. Napoleon, now-
First Consul, and soon to be Emperor of France, ex-
acted from Germany twenty-four thousand square
.Tiiles of territory, occupied by three million five hun-
dred thousand people. The boundaries of Germany
were established at the Adige in Italy and along the
Rhine on the west. Napoleon also formed the state?

on the eastern bank of the Rhine, which was now
under his control, into a territory that he regarded as
\ barrier against Austria and Prussia. The Peace of
Amiens, concluded in 1S03 between England and
!?ranee, eecured a cessatif a of conflirt on the Conti-

nent, but it was the quiet between the paroxysms of a'

fever, for the French Emperor (elected in 1S04) had
undoubtedly determined to make himself master of all

western and central Europe. In iSo4 Francis II

recognized Napoleon as Emperor of France; Prussia

also acknowledged him, but £,ngland, Turkey, Russia

and Sweden refused the titfe recognition. The ag-

gressions of the French empe,ror brought on u war in

1S05 between a coalition composed of nearly all the

European powers except Prussia, against the French,
who were assisted by Bavaria, Wurtemburg and Baden.
Napoleon immediately advanced into Germany and at

the battle of Austerlitz, fought December 2, 1S05,
"

shattered the Austrian and Russian armies. By the

Peace of Presburg, which followed, Germany was
humiliated as never before. Venice was ceded to the

kingdom of Italy, the T'^toI and Vorarlburg to

Bavaria, and other territories to Wurtemburg and
Baden. Bavaiia and Wurtemburg were erected into

kingdoms, the "Confederation of the Rhine" was
formed by the French conqueror, and the German
Empire was broken up, Francis II abandonmg the n^
title of emperor. Up to this time the Prussian king Emp;

had remained quiet, but seeing in Napoleon's actions a
desire to readjust the relations of the whole of Europe,
ond consequently danger to his own kingdom, made
ready for war. Napoleon, who had heard with ill-

concealed anger the Prussian boasts of the invinci-

bility of the "Soldiers of Frederick the Great," eagerly
embraced the opportunity, and himself at Jena and Jen«
Marshal Davoust at Auerstadt on the 14th of Octobei
1S06, cut tf, pieces or captured the larger part of the

Prussian army. By the Treaty of Tilsit in 1807, made
between the Russian emperor and the Prussian king
on one side, and Napoleon on the other, the territories

of Prussia were reduced nearly one-half, and its mon-
arch treated with contempt. An attempt by Austria
in 1S09 to recover her lost position led to the defeat of
her army at Wagram, and by the subsequent Peace of Wap
Schonbrunn Austria was compelled to relinquish large

tracts of her territory. The immense losses of the
French in their invasion of Russia '- 181 2, and the

constant waste of Napoleon's resources by the savage
war in Spain, so weakened his strength that the Ger-
mans entertained hopes of deliverance from the bond-
age to which he had subjected them. The coalition

formed by Austria, Russia and Prussia in 1S13-14 beat
Napoleon at Leipsic and forced him back to France. !«;>

At Fontainebleau he abdicated and was sent to Elba.
Returning in the spring of 1815, he was definitively

overthrown at Waterloo and imprisoned at St. Helena,
where he died in 1821. The Congress of Vienna,
which began its labors on the first abdication of Na-
poleon and concluded them after Waterloo, restored
with several changes the boundaries of the German
states. Prussia received more than half of Saxony,
the Rhine province with its old possessions in West-
phalia, Posen and other small acquisitions, but lost its

Slavonic populations in the east. It was now a strictly Reiu
German state. To Austria were given the Davarian Uaa
and Italian Tyrols, Lombardy and Venice, which
states, under the astute management of Metternich,
gave the llapsburg empire a predominating iiifiucnce

in Italy. Bavaria was guaranteed its territory, recciv^
ing in exchange for the Tyrol the Grand Duchy ol

Wurzburg and the Palatinate on the left bank of the
Rhine. Hanover was increased by an addition of ter-

ritory which gave that kingdom control of :he mouths
of the Elbe, the Ems and the Weser. The kingdom
of the Netherlands was enriched by the annexation of

Luttich and the Grand Duchy of Luxembourg, Ham-
burg, Lubeck, Bremen and Frankfurt-on-the-Main
became free cities. The new "German Confederation"
consisted of thirty-nine states, including the two great
monarchies of Austria and Prussia, four Kingdoms,
one Electorate, seven Grand Duchies, nine Duchies, ten
Principalities and four free Cities. The territories ot
«ach ttate were sjuaranteed by the others ; the citizen*
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of each had certain rights in all, and freedom of re-

ligious opinion was established. Disputes between
states were to be settled by a diet sitting at Frankfurt,

with an Austrian for permanent president. Immedi-
ately after Waterloo the Emperors of Rutiia and
Austria and the King of Prussia executed a peculiar

compact called the " Holy Alliance," by which they

bound themselves as the representatives of the three

branches of the Christian church to treat one another

as Christian brethren and to govern their people on
the basis of C" .ristian prmciples. The Pope and the

Sultan we-T igriored, but the other monarchs of Europe
were invited to join the alliance and did so, with the

exception of England, whose Prince Regent could not

act without the direction of the Parliament.

As might have been foreseen, the jealousies and di-

visions of the German states deprived that country for

a long tl'ne of any weight in European politics, but in-

ternal peace .vas secured and the ravages of the Na-
poleonic wars were covered over by the industry of

the people. The condition of the masses was improved
phvsically, but a new force was moving among them
and they"were beginning to aspire to something higher

than submission to kingly decrees. The French
democracy which sprang into action out of its bloody
cradle was diffused throughout central Europe by the

passage of the French armies, and wherever they pene-

trated they left with the people an aspiration for free-

dom. Recognizing this sentiment in their peoples,

the rulers of the German states endeavored to retain

the old supremacy of the Throne. To them, the

political agitation of the years succeeding the Na-
poleonic wars was but a continuation of the struggle, al-

though the enemy was now their own subjects. In iSi6

the Prussian government suppressed a democratic jour-

nal which demanded fulfilment of tl'e royal promises to

the people, given after the return of Napoleon from
Elba. Popular leaders remonstrated against the sup-

pression and demanded constitutional freedom, but the

Prussian government refused to fulfil its pledges until

compelled by the revolution of 1848. A few states which
granted constitutions so restricted them that they wore
practically inoperative. In Austria, Metternich, the effi-

cient.instrument of tlie Throne, l?bored to silence every
voice raised against absolute monarchy. Repressed at

home, German liberalism extended its sympathies to all

peoples who strove to throw off the yoke of despotism.
The assassination of the dramatic author, Kotzebue, in

1819, on the suspicion that he was a Russian spy, did
the cause of freedom much harm, for this act was used
as an argument in favor of the repressive measures
which the governments of the states at once adopted
to crush the popular aspiration for liberty. The Carls-
bad Resolutions of 1819, the "Final Act" of 1820, and
subsequent measures confirmed the power of the Holy
Alliance and made it an engine for the oppression of
the people. The French revolution of 1830 found a
sonorous echo in the Rhine provinces. In 1832 thirty
thousand men gathered at Hambach in the Palatimte
to consider means fdr the emancipation of Germany,
but the Bavarian troops put an end to the demonst. -

tion. Disturbances in Frankfurt, Brunswick, Cas..
and Saxony were quickly put down. Hanover in 1833
granted a liberal constitution to its subjects. Francis
of Austria died in 1835 and the crown passed to his

son Ferdinand. Liberal government was expected
from him, but he adhered to the principle of absolutisT!.
His subjects continued their demands for reform. '

'.it

obtained nothing. In 1837, on the death of Wiliiy.m
IV of England, who was also King of Hanover, the
latter kingdom was separated from the British crown
and given to the Duke of Cumberland, who overthrew
the constitution and banished its principal supporters.
Prussia was prosperous in her industries and trade.

Her schools became models for the other nations of
Europe. The old universities were fostered and a new
one was founded at Bonn. Religious toleration was
the rule; in 1S17 an Svangelical union was formed

through a reconciliation of the Lutheran and Reformed
Churches. Between i8:S and 1834 the German states,

with the exception of Austria, united in the "Zoll-

T-erein" or Customs-Union, with Prussia at its head.

Under this union the commerce and trade of Germany
were rapidly developed. The steamsliip and the loco-

motive were adopted at once by the commercial centers,

and the German merchant navy rose to the third rank,

standing next to those of the United States and Great
Britain.

Frederick William III was succeeded in 1S40 by his

son, Frederick William IV. This sovereign had a sin-

cere desire for progress, but the revolutionary party in

Prussia was not satisfied with the concessions made by
him, and the political agitation increased. In self-defence

he turned back to his kingly prerogative, and the re-

sult was an alienation from him of the affections of his

people. The French revolution of 1848 rolled into and
over Germany with a force before which the thrones

were powerless. In an endeavor to avert the ruin of

their states, the various rulers made large concessions to

the liberal party, but without avail. Berlin ari!t Vienna
were captured by the populace, and it seemed as if the

bloody scenes of '93 in France were about to be re-

peated. Hungary and Austrian Italy were aflame with

insurrection. Frederick William gave way to the de-

mands of the radical party, and in a proclamation

pledged himself to maintain the freedom of the press

and also to strive for a union of all Germany in a fed-

eral state. A national parliament met at Frankfort,

but the delegates split into two factions and did little

else than quarrel among themselves. The republicans

were too radical, and the constitutionalists too

conservative, to furnish any hope of united action.

The Italian insurrection was put down by Marshal

Radetzky, and the revolutionists in Vienna were sup-

pressed with an iron hand by Prince Windischgratz.

The Emperor Ferdinand abdicated and was succeeded

by his nephew Francis Joseph, then eighteen years of

age. By a decree promulgated in 1849, Austria became
a constitutional monarcliy. General Wrangel quelled

the disturoances in Berlin, and aconstituti5n was given

to the kingdom of Prussia. The National Parliament

elected the Prussian king, Frederick William, Emperor

of Germany, but he declined the imperial crown. After

changing its place of meeting several times, the National

Parliament came to an end at Stuttgart in 1849, having

accomplished nothing. In Hungary the insurrection

became formidableandassumed the character of a race

war. At first the Magyars were successful, and Louis

Kossuth was proclaimed President of the Hungarian

Republic. The Austrian emperor appealed for aid to

the Czar of Russia, who immediately sent a large

armv into Hungary, and in 1849 the Maygars were

overcome. Many of the leaders were exiled and others

were put to death by Marshal Haynau, who, by his

atrocities, earned the title of the "Hungarian Butcher."

Schleswig and Hpbtein had been annexed to the Dan-

ish kingdom, but contained a large German population,

who had attempted to set up an independent sovereignty.

Their scheme was thwarted by the Danish king in

1846. In 1848 Schleswig and Holstein revolted, and

with the assistance of Prussian troops expelled the

Danes from the provinces and invaded Jutland. Eng-

land and Russia thre ^sned to interfere, and the war

flagged. Prussia concluded a pe.ice with Denmark,

which the people of Holstein rejected and renevvejl the

war. Austria and Prussia ordered that hostilities

should cease, and an Austrian army in 1S52 disarmed

the duchies and surrendered them to Denmark. The
question was disposed of for the moment by foreign

influence, eridenced by a document called the "London

Protocol." Other revolts in north Germany which

grew out of the agitation of 1848 were suppressed by

Prussian troops.

The prominent part taken by Austria in the Schles,

wig-IIolstein matter added to the bitterness of feeling

in Prussia against the former power. After the f-x-
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citement caused by the outbreaks of 1848 th^ q.uestion

of supremacy in 'Germanic affairs took definite form.

Prussia endeavored to form tiie '"League of the Three
Kings"—Prussia, Saxony and Hanover—in order to

provide a center around which to rally the north Ger-
man states against Austria. The latter power called

on the south German governments to renew the Fed-
eral Diet. Austria was joined by Bavaria and Wur-
temburg, and also hy the northern powers of Saxony
and Hanover, and the diet was declared restored in

1851. A trifling conflict of authority between the peo-

ple of Hesse and their Elector was used as a stepping-

stone by Austria, whose troops invaded the principal-

ity to sustain its ruler. Prussian troops occupied Cas-
sel, and war between the two principal powers of

Germany seemed imminent. An effort was made to

enlist the Russian emperor on the side of Prussia, but

the czar not only refused to act, but made threatening

declarations against the northern German power.
Manteuffel, the Prussian minister, met the Austrian
minister Schwarzenberg at Olmutz, and in the nego-

tiations Austria was triumphant, but in the end she

paid bitterly for her victory. King Frederick William
also withdrew his opposition to the Federal Diet. The
true sentiments of the Austrian ruler with regard
to a liberal government were now displayed. Conn-
dent in his strength, the Emperor abolished the consti-

tution granted during the insurrections of 184S-9 and
restored the power of the Romish cliurch. Austria also

directed at Prussia a blow in the form of an attempt to

weaken and dissolve the Zollverein, in which the influ-

ence of Prussia was predominant. As in Austria, the
constitution of Prussia was regarded as a menace to

the throne, and although it was not withdrawn, it was
so weakened and hampered as to be useless as a meas-
ure of reform. Encouraged by the example of Aus-
tria and Prussia, the smaller potentates withdrew their

concessions to the people and absolutism became the
rule of government throughout Germany. None of
the states took part in the Crimean war uncil near its

close, when Austria assumed such a threatening atti-

tude toward Russia that the latter was forced into a
humiliating peace. The mind of Frederick William
IV succumbed and in 1S57 his brother, William I, as-

sumed the government as regent, and on the death of
the king in 1S61 he received the crown. On taking the
regencj' he had declared that "Prussia is ready every-
where to protect the right," and dismissed the Man-
teuffel ministry. This was a significant act, because it

was supposed to refer to the surrender of the Germans
in Schleswig-Holstein to Denmark. In 1S59 the posi-

tion of Austria in German affairs was materially weak-
ened by the outcome of war with Sardinia and France.
The Germans generally looked on the Italians as an op-
pressed people, and to a certain extent their sympathies
were with them, but the dominant influence was a fear

of the aggrandizement of France. Austria demanded
the support of Prussia, which was refused. Later,
Prussia took alarm at the prestige and power of Napo-
leon III and put her army on a war footing, but failed

to appear on the field. After William I came to the
thwne he began to prepare for the inevitable struggle
with Austria. Dimly in the future was seen a unitied

Germany, whose destiny should be controlled by the

leading German state. Prussia was determined to oc-
cupy this position, while Austria, although relegated to

the second place by the conflict in Italy aspired to her
old-time leadership. William I met with great oppo-
sition in his preparatory measures, seemingly because
of his assumption that "The King received his crown
from God." and not from the people. Fortunately
for Prussia's ascendency. William in 1S62 placed at

the head of his ministry Count Otto Von Bismarck,
then Prussian Ambassador at Paris, one of the most
daring and unscrupulous statesmen to be found in his-

tory. With a firm belief in the great destiny of a
united German people, and devoted to the interests of
-Prussia, he bent every energy of his powerful miT\d

and iron will to the accomplishment of the task before
him. In the direction of German unity he was sure of
the sv-pport of the German masses, who had seen with
pleasure the movement of the people south of the
Alps toward Italian unification. With the aspirations
of his race to political freedom, Bismarck had no sym
pathy. Prussia was engaged in a constitutional strug
gle, and Austria took advantage of the consequent dis

,

traction to increase her own influence. On the invita-,

tion of Austria, a congress assembled at Frankfort in
1S63 and declared that a Parliament should be estab-
lished, composed of a House of Princes and a House
of Delegates, the latter to be selected by the legislative
houses of the several states, one-third by the hereditary
family of each state, and two-thirds by" a popular vote.
Control of the whole machine was to be in the
hands of Austria. Prussia refused to participate in
the congress, and was supported by several of the
smaller states. The movement came to naught. With
contemptuous audacity, Bismarck advised the Austrian
minister Rechberg to transfer the capital of Austria
to Hungary, outside of Germany.

In 1S63 the Schleswig-Holstein question became
prominent by the death of Frederick VII of Denmark.
The London Protocol provided that he should be suc-
ceeded hy Prince Christian of Glucksburg as Christian
IX. When the incorporation of Schleswig with Den-
mark was attempted in 1863, that province stood on a
different footing from Holstein, which was a member
of the German^_,Bund. Holstein was occupied bv a
force of Saxons and Hanoverians. Prussia and Aus-
tria, having both signed the London Protocol, were in
an embarrassed position. Prussia protested against
the incorporation of Schleswig, and Bismarck de-
clared that the first cannon-shot fired in the attempt
to enforce it would destroy the obligation imposed on
Prussia by the Protocol. Austria could not afford to
sacrifice her influence b}' abandoning the Germans in

Schleswig, and therefore favored the protest of Prus-
sia. England withdrew from the dispute on the. ground
that, as the Protocol was the Joint act of the great
powers, none of them could act singly' to enforce its

provisions. At the same time the English encouraged
the Danes to resist. Prussia and Austria sent an army
into the disputed country and drove out the Danes,
following them to the extremity' of Jutland. In 1864
a peace was concluded, by which the King of Den-
mark ceded all his claims upon Schleswig-Holstein
and Lauenburgto the King of Prussia and the Emperor
of Austria. Difficulties immediately sprang up be-

tween the two great German states over the duchies,

which they were supposed to hold in trust. Bismarcl
in fact declared that Germany held Schleswig-Hol-
stein and Lauenburg for Frederick of Augustenburg,
but subsequently he demanded that the troops of the
duchies should be incorporated with the Prussian
arm^', that their foreign relations should be under the
control of Prussia, and that the fortress of Kiel be
given to the same power. Austria expected to estab-

lish in the duchies a state which would embarrass
Prussia in its plans for supremacy, and supported
Frederick in his refusal to accede to the Prussian terms.

At a personal interview held between the King and the

Emperor at Gastein- in 1865, Lauenburg was ceded to

Prussia, and a money indemnity therefor paid to

Austria, while Schleswig was to be governed by the

former power, and Holstein by the latter. Austria en-

couraged Frederick of Augustenburg in his claims
as against Prussia. That power determined to enforce
its demands upon the duchies, and to require of several

other states that their military organizations be placed
Ui.der her control. Austria threatened to pass the

Schleswig-Holstein controversy over to the Confedera-
tion, which could be depended upon to decide against

Prussia. Early in 1S66 the Austrian government
called on all the states under its influence to prepare
for war.'' Bismarck issued a circular letter to the Ger-
man states setting out th.-Ji. to conserve German inter:
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ests a reorganization of the Confederation was neces-

sary; that if Prussia's strength were broken, Germany
would cease to be a power in Europe. He also called

upon them to state specifically how far Prussia could

rely on them for support if attacked by Austria. In

addition to this he demanded the assembling of a Ger-

man parliament. With a hope of rescuing Venetia

from Austrian domination. Italy concluded an alliance

with Prussia. The Schlesvvig-Holstein question was
passed over to the Confederation by Austria. Bis-

marck at once declared the Ga^tein convention broken,

and the Prussian troops drove the Austrians out of

Holstein. In the meantime the opposition in the

Prussian House of Deputies denounced the course oi

its own government, which continually violated tin

constitut'on, but Bismarck, relying on the loyalty of

the people, went on with his preparations for war, pro-

posing to strike down Austria with one blow. The
Confederation assembled in Vienna, and. on its adop-

tion of a motion inimical to Prussia, the ambassador of

that country declared the Bund dissolved Vcause of

its unconstitutional proceedings. At the same time he

brought forward a new constitution, which the states

were asked to accept. The war /••ame on at once.

Oldenburg, Brunswick, Coburg-Gotha, Mecklenburg
and other northern principalities joined wit*\ Prussia,

while Austria was allied with Hanover. Saxony, Hesse,

Bavaria, Wurtemburg, Darmstadt and Baden. Han-
over, Saxony and Hesse-Cassel were at once seized by
Prussia. The Prussian forces entered Bohemia and
pressed rapidly forward. The Austrian army under
Benedek consisted of two hundred and thirty thousand
Germans, Hungarians, Slavs and Italians, the latter

from the Austrian provinces in Italy, serving unwill-

ingly. The Prussians were superior in numbers, and
under the discipline and organization of Von Moltke
had reached a high state of efficiency. The two armies

tonljf- met at Koniggratz July 3rd, tS66, and when the day
"•**• closed on the defeated and dispersed army of Austria

that power had sunk to a minor place and Prussia oc-
cupied the proud position of the leader of Germany.
In a frantic attempt to maintain herself, Austria en-
deavored to secure an alliance with the French em-
peroi, and to set free her own troops in Italy, by the
cession of Venetia to Louis Napoleon. This act was
viewed throughout the states as decidedly un-German,
and alienated all the nationalists from the cause of
Austria. Napoleon accepted the cession, but inter-

fered no farther than to offer a peaceable mediation.
An armistice was entered into July 22nd at Nikolsburg,
which was followed by the Peace of Prague. August
23rd, 1866. Results of the most substantial kind were
secured to Prussia by this treaty. Hanover, Scliles-

wig-Holstein, Hesse-Cassel, Nassau and Frankfort
were annexed, uniting the hitherto geogr-iphically
separated sections of Prussia. The voice of discontent
in the kingdom was hushed by the decisive victory of
Koniggratz; the King, Bismarck and Von iMoltke
became objects almost of worship. The unconstitu-
tional usurpations by the Crown were ratified, and ;m
act of indemnity was passed for all acts and expendi-
tures which had gone beyond legitimate authority.
Nor was the effect less in the direction of German
unification. Bismarck was as relentless in the prosecu-
tion of his project as he had been in his operations for
the supremacy of Prussia, which was only a first step.
In conformity- with a plan brought lorward by him in

1867, all the states north of the Main were formed into
a Confederation with Prussia at its head. This union
was more than a mere confederation. It was a united
state, in which Prussia held control of the military
forces, foreign affairs, the postotRce and the telegraphs,
weights and measures, and coinage; to the smaller
states were left their own matters of internal adminis-
tration. Secret treaties of offensive and defensive al-

liance were made by Prussia with Wurtemburg, Baden,
Bavaria and Hesse-Darmstadt, which effectually sepa-
rated those statei from Austria. That empire with its

mixed nationalities ivas excluded from the German
Confederation. The South German states, except
Austria, were also bound to the Confederation by the

ZoUverein, which was firmly established by a customs-
parliament of all the states. The wise government o'

the Confederation by Prussia soon reconciled petty
rivalries, and expressions of regret were frequently
heard that the line of the river Main had been per-

mitted to shut out the South German slates from
membership in the new Bund.

Italy had also profited by the day of Koniggratz.
The Italian army and navy were both defeated by the
Austrians. the first at Custozza and the latter !>.t Lissa,

but the Prussian victory caused the annexation of
Venetia to Italy, and the long intimacy and conflict

between the two countries was signalized by a friendly

act of the German power looking to the formation of
an undivided Italian state, occupying the whole
peninsula.

Notwithstanding the treaties with the south Ger-
man states, there was developed in them a disUke of
Prussia, founded among the political radicals upon the

arbitrary, unconstitutional methods of Bisnjarck, and
among the Catholics upon the fact that the leader in

German affairs was a great Protestant state. The Cniwei »f

socialistic element also began to make head. Centuries "iist oq««j<»

of caste had so fixed the social status that an aspirant

for higher honors than those which were recognized as

legitimate to his class found himself surrounded by an
iron wall, to be overleaped only by transcendent

genius. Through ages the peasants in the fields had
had for ancestors other peasants of the fields, doomed
to a life of toil without adequate reward. To them,

and to the toilers in the workshops the socialistic equaU
ity springing from the annihilation of all rank, wealth

and position, offered an apparent elysium.

In this situation nothing could more effectually

silence internal discontent and forward the cause of

unification than a victorious foreign war. The oppor- Thre«tMi«8

tunity was soon presented. Louis Napoleon had p?^"^
looked for a long contest between Prussia and Austria,

and was both surprised and alarmed by the Prussian

victory, which threatened not only to raise up a great

German empire, but to destroy the '-balance of power"

in Europe, to preserve which England and France had

taken part in the Crimean war. The events of the

AustroPrussian conflict had followed one another :io

rapidly, and so uniformly favoring Prussia, that the

French emperor had been able to do no more th'i.r.

proffer a peaceable mediation. On the conclusion j«

the war Napoleon demanded "Compensation for

Sadowa" (Koniggratz) in the foim o'' a cession to

France of the territory on the west bank of th-j Rhine.

Falling in Ihis. the French cmpeior exhibited a desire

to absorb Belgium. and subsequently proposed to -in.iex

Luxembourg and part of Liinburg. These last narned

provhices had been placed by treaty in 1815 ant' 1030

under the sovereignty of the King of Holland. Wnen
the German Confederation was dissolved by the events

of 1S66. they lost entirely their connection with Ger-

many. This demand of Napoleon, made in 1S67,

threatened to precipilatea war between north Germany
and France, but the danger was tided over, ostensi')!;/

bv a treaty providing that Luxembourg and Liir-

btirg should remain under the control of the King of

Holland, with a guarantee of neutrality, but really hy

the unprepared state of the French army. During the

next three years both powers were engaged in strengllu

ening theii armv organizationsand endeavoring to make
alliances. The great superiority of the nocdle-gun,

demonstrated in the Austro- Prussian war, was sought

to be neutralized bv the introducticn into the French

armv of the Chassepot rifle, whi'.-.;-. was teally a -nuch

better smaX-arm than the I'russian wea-ior. The re-

organization of the French army, which was effected

bv Marsha! Neil, was more nominal than real, and thr

eiiiperor was deceived as to the strength of his forces

until the stress of the campaign was felt, when the de«
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ception became apparent, but too late to be remedied.
The French were as thoroughly deceived bv t'-e tradi-

tions of the First Empire and the supposed invincibil-

ity of the soldiers of France as were the Prussians
when they confronted the great Corsican with the
boasted soldiers of Frederick the Great. On the Ger-
man side. Moltke in his cabinet busied himf^lf with
the strategy and tactics of the coming war. while Bis-

marck peremptorily demanded and obtained the neces-

sary legislation. An alleged cause being necessary, it

was not difficult to lind. In 1S70 the Spaniards, who
had dethroned Queen Isabella in 1S6S. offered the

trown of Spain to Prince Leopold of llohenzollern-
Sigmaringen, a descendant of a younger branch of the

house of which the King of Prussia was a mem-
ber. Napoleon at once objected, announcing that

France svould never consent to such an extension of
the German power. On the advice of King William,
Leopold declined the proffered crown. The French
minister then demanded that the Prussian king record

a pledge that he would never support the candidacy of

a Hohenzoliern prince for the Spanish crown, and also

that the king urite a letter of apology to the French
emperor. Both propositions were received with a curt

refusal, and the French ambassador at Berlin was dis-

missed. On the insult to the Prussian king, a great
wave of patriotism rolled over Germany and the voice

of the nation was raised for war. The dismissal of the

French minister was received in France as an attack
on the national honor, and the French people became
as eager for hostilities as were the Germans. A diet

of the north German Confederation met July 19th,

1870, and unanimouslv placed the military resources of
the nation at the disposal of the government. In
France orders were issued for the mobilization of the
army, and war was declared. Napoleon had received

assurances which warranted him in thin'iing that Aus-
tria, Denmark and Italy would join him in the war. It

was also supposed that the dislike of Prussian methods
among the south German states would secure their aid

for the French cause. Revolts were oven expected in

Saxony, Hesse and Hanover. Napoleon was leaning
on a broken reed, for both Italy and Austria main-
tained a strict neutrality, and all th<; German states

under an irresistible impulse of race piide leagued their

forces with the armies of the Confederation. Napo-
leon knew that his troops were numerically inferior to

the united German forces, but hoped to imitate the

lightning-like movements of the First Emperor, and
dash upon a dispersed Germ.an army, giving it no time

to concentrate. The conditions, however, were entirely

differenffrom those which existed at the time of the

great campaigns of 1S05, 1806 and 1S09. The admi-
rable discipline which then characterized the veteran

French army was now found transferred to the Ger-
man forces, and a silent, stern soldier, without the

commanding genius of the great Napoleon, but fully

as expert in strategic combinations held the Teutonic
troops in leash. The French emperor collected one-
hundred thousand troops at Strasburg. His main
army, which he proposed to command in person, was
f.roembled, one hundred and fifty thousand strong, at

Wetz. A reserv. -if fifty thousand men garrisoned the

fortified camp at Chalons. A junction was to be
sffected between the army at Strasburg and the one at

Metz, the two to cross the Rhine together.

The German plan contemplated an invasion of
south Gcrma'.-- by the French, which would be neu-

tralised by t' ^- issombling of the German army in the

Palatinate on the French flank. In the first days of

August four hundred and fifty thousand Germans were
concentrated between Treves and Landau, while one
hundred thous.",nd more were on the. march to the

tront. The French emperor advanced first, moving
upon Saarbrucken on the 2nd of August and driving

out a small German detachment which occupied the

town. This affair was proclaimed in France as a great

victory. On August 4th, the Crown Prince of Prussia

moved across the frontier, attacking a French division

at Weissenburg. The French fought heroically, but
were forced to retire with heavj' loss. Marsiial Mac-
Mahon, in command of this division of the French
army, hastily withdrew to Woerth, but before he could
collect his forces, a part of whom were coming up
from the rear, the Crown Prince attacked him. on the
6th of August, and after a severe contest, in which the
French Turcos and Zouaves distinguished themselves,
drove MacMahon from the field into the passes of the
Vosges Mountains. Part of the discomfited French
army fied to the south and took refuge in Strasburg.
On the same day a Prussian force assaulted General
Frossard, who had taken posilion on the Spicheren
Heights near Saarbrucken, and at the close of the
fight Frossard retired to Forbach, beyond the frontier

of Lorraine. By tliese operations MacMahon was cut
off from a junction with the main French army at

Metz. B^- a circuitous m.arch he reached Chalons. So
far the whole French plan of campaign, which con-
templated an immediate advance on Berlin, was de-
feated, but the reverses already sustained were not yet
beyond remedy, for the finest part of the French army
had not been engaged, and in the defensive campaign
forced upon them, advantages of position might be
made to compensate for inferiority in numbers. A Retreat
rapid concentration of the imperial armies was at- °'^"'*.

tempted by a backward mo^eme^t to the Moselle.
'^"""=''*

The three German armies advanced into France at

once. The passes of the Vosges were forced and the

retreating French under MacMahon were pursued by
a division while the remainder of the Germans moved
toward Metz. Abandoning everything to the east-

ward except Metz and Strasburg, the French army
under Bazaine endeavored to concentrate near Chalons,
with the design of ultimately falling back on Paris.

Passing through Metz, Bazaine reached the left bank
of the Moselle, but at Courcelles his rear-guard was
overtaken and compelled to fight. In this battle the

French Third and Fourth corps were beaten and
driven under the walls of Metz. Bazaine moved out

toward Verdun. Arriving at Vionville on the i6th, Battle of

he was attacked inflank, and as the successive divisions ^'<"'^'^»

of the two armies came up a desperate battle was
fought, which resulted in such an obstruction of the

road toward Verdun that Bazaine gave up his attempt.

He held his position with the intention of continuing

the battle, but his danger was extreme, because of the

heavy reinforcements which the enemj' were receiving.

On the 17th two hundred thousand Germans were con-

centrated before Gravelotte, commanded hy the king Battle o<

in person. The French force was decidedly inferior in GraveloM*

numbers. In the maneuvers which preceded the bat-

tle the positions of the two armies were so changed
that the German line faced the east, and the French
stood with their backs toward German^-. The latter,

intending to fight a defensive battle, strengthened their

line and took all possible advantage of the heights and
the numerous ravines with which the position was
intersected. The Germans attacked at nine o'clock in

the morning of the iSth. The fighting was desperate,

and the assailants were unable to force the position

until, toward evening, a flank attack by their Twelfth

corps compelled the French to give way. During the

night Bazaine withdrew into Metz. The French loss

was about twelve thousand, and that of the Germans
twenty thousand, but the disparity in losses was more
than compensated for by the shutting tip of the French
army in Metz. Masking that fortress with a force of

one hundred and sixty thousand men under Prince
Frederick Charles, the German army moved toward
Chalons. In the meantime the French in Paris had
turned against their emperor, deposing him, and de-'

daring for a Republic. A plan was devised by General
Palikao which required the French at Chalons, under
Napoleon and MacMahon, to move along the Belgian

\ frontier in order to efiect a junction with the army of
1 Bazaine at Metz. The Germ.ans, receiving information
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of the movement, marched across the country to inter-

cept it. The French were moving on an arc of a
circle, while the Germans marched on a chord of the
same arc. The German advance encountered the
French on the 29th of August at Nouart. On the 30th
a part of the French armj was beaten in the battle of
Beaumont, and by the 31st their whole force was hemmed
in by the Germans. Under these circumstances the.

battle of Sedan was fought on the ist of September.
After a day of fighting, the French were driven into

Sedan, where they were subjected to a murderous fire

from the German artillery. Reduced to despair. Na-
poleon surrendered. Paris having declared against

him, he was compelled to throw himself on the gener-
osity of the Germans, who assigned him as a residence

the castle of Wilhelmshohe in Cassel. MacMahon
was severely wounded during the combat. The sur-

rendered army numbered between eighty and ninety

thousand men, with three hundred and thirty pieces of
artillery. At Metz, Bazaine made several unsuccess-

ful sorties, and was forced by lack of supplies to sur-

render the fortress on the 27th of October, with about

one hundred and eight3' thousand men. Meanwhile
Strasburg had been ijesieged, and held out under
General Uhrich until September 2Sth, when the city

was surrendered with eighteen thousand troops.

After the capitulation of Metz the German army ad-

vanced on Paris and besieged it. Upon the deposition

of Napoleon, the city had been placed under a pro-

visional government and General Trochu intrusted

with the defense. Paris was defended by about three

hundred thousand men, including the troops of the

line, the marines and the national guard. The Ger-
man force was numerically inferior, but the di^^parity

in numbers was more than made up by the indecision

of Trochu's character and the superior organization

and discipline of the besieging army. The marines,

who manned the forts, and the troops of the line as

well as the mobiles from the provinces who fought

outside the walls of the city, sustained the old-time

Un reputation of the French as a martial race, but the
f™!* national guard of Paris did little more than consume

provisions and indulge in mock heroics. The German
lines of investment w^ere drawn about the city in the

fall and early winter, and the siege resolved itself into

a starving-out operation with occasional sorties by the

beleaguered French. While the siege was in progress
several armies were raised in the provinces and ad-

vanced to the relief of the capital. One of these ex-
terior forces, commanded by Garibaldi, carried on a
partisan warfare in the southeast ot France, but was
defeated by Gen. Werder at Pasque, near Dijon, in

the latter part of November. A German division
under Gen. Von der Tann advanced to Orleans, where
it was attacked by an improvised French army and
driven back. Reinforced by the troops under Prince
Frederick Charles, who took command of the whole
German strength in this part of France, the invaders
moved on Orleans and drove across the Loire the army'
of Aurelles de Paladine. The hastily raised French
Army of the North, commanded by Gen. Bourbaki,
was confronted by Gen. Manteuifel at Amiens and
forced back to Arras. Manteuffel then occupied
Rouen and stretched his lines across the country to
protect the besiegers of Paris from attack on the north
and west. Late in November a sortie was made by
the French from Paris in a southeasterly direction for
the purpose of effecting a junction with the Army of
the Loire. Moving toward Paris, the Loire Army
was checked by Frederick Charles at Beaune la

Rolande. The sortie from the capital, which was led
by Gen. Ducrot, was unsuccessful, the French being
thrown back into the city after a fierce struggle in
which both armies sustained heavy losses. The Ger-
man force at Orleans pushed out southward in the first

Jays of December. A detachment of the French was
driven through Tours to Gien. where it was dispersed.
The main bpdy of the Army of the Loire, under Gen.

lO—"^

Chanzy, who had succeeded Paladine, met the enemy
at Beaugency, and, after several days of skirmishing
and fighting, was defeated and pushed back to Le
Mans. Oi- December i8th Gen. Werder engaged a
French division at Nuits in the eastern department, but
fell back to V esoul on the reception of a report that ho
was about to h^: attacked by a large force under Gari-
baldi and Bourbaki.
• About the iniddk of December the French Army of
the North, now under Gen. Faidherbc, advanced upon
Amiehs in concert with a projected sortie from Paris.
Manteuffel attacked the northern army, and after a
well-fought battle the French retreated to Arras.
From Paris the French moved out to the northeast and
reached the village of Le Bourget; here their advance
was stayed, and they were soon pressed back into the
city. Provisions in the besieged capital were nearly
exhausted, and the troops and inhabitants were fed on
a reduced ration. Horses were slaughtered and eaten,
and the fine collection of rare animals in the Jardin des
Plantes was converted into food. There was as yet no
actual starvation, but the pinchings of hunger began to
be felt. Notwithstanding this, the citizens and soldiers
unitedly cried out against surrender. The organized
French forces outside of Paris were included in Faid-
herbe's army of sixty thousand at Arras, the force
under Gen. Chanz^', one hundred and fifty thousand
strong, near Le Mans, and about twenty thousand
under Garibaldi and Cremer in the eastern districts.

In addition to these, numerous bands of Franc-tireurs.
carried on a sort of guerilla warfare in the rear of the
German armies. In the beginning of January, 1871,
Frederick Charles moved against Chanz^-, who waa
himself on the march to attack the Germans. The
French fell back fighting to Le Mans, where, in a'

decisive battle, the Germans beat and dispersed their
opponents. Bourbaki, with the Army of the East,
numbering about one hundred and fifty thousand un-
disciplined and ill supplied men, undertook tc cut tha
enemy's line of communication with Germany, design-
ing uUimately to invade that country. Gen. Werderi
occupied a position near Montbeliard, where the
French attaclced him, but were compelled to retreat

after ' an indecisive action. Bourbaki was pursued to
Pontarlier, near the Swiss line, and was there attacked!

by ManteuflFel on the first of February. Severall

tliousand of the French were captured and the re-

mainder escaped into Switzerland, in which neutral
territorv they were disarmed. Faidherbe, with his

little Army of the North, advanced resolutely to St.

Quentin, where, in a battle with a superior force on the
19th of January', he was decisively defeated. In the

meantime the fortresses of Thionville, Montmedy and
Mezieres, with others, fell into the hands of the Ger-
mans, to whom scarcely any organized resistance was
opposed except at the capital. The bombardment of
Paris began January 5th. Trochu conducted a last

desperate sortie toward St. Cloud on the 19th of the

same month, but made no permanent impression on
the German lines. Food supplies were now so reduced,

and the impossibility of relief from the outside was "so

evident, that the capitulation of Paris was seen to be
unavoidable. That cit^' surrendered January 28th,

1S71, and during an armistice of twenty-one days a
National Assembly met at Bordeaux and agreed to the

German terms. A treaty of peace was negotiated at'

Frankfort on the loth of May, by which France ceded
to the victors the German part of Lorraine, including

the fortress of Metz, and all of Alsace except Belfort.

The French also agreed to pay to Germany five thou-

sand millions of francs as a war indemnity. As
security for the payment of the indemnity, the Ger-
mans were to occupy with their troops the forts north

and east of Paris and the northeastern departments o£

the country. In the war the Germans captured nearly

four hundred thousand men and more than seven

thousand cannon. While the Siege of Paris was in

progress a proposition to reconstitute the Gerq^n Eiu-;
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pire £5 a Confederation b_v a union of all the states ex-

cept Austria, with the King of Prussia as emperor,
was accepted generally throughout the nation. On
the 3rd of December, 1S70, Prince Leopold of Bavaria,

in the name of the German governments, tendered the

Imperial Crown to the Prussian Monarch. The neces-

sary legislation was had in the various stales, and at

Versailles, on the iSth of January. 1S71, King William
of Prussia was proclaimed Emperor of Germany.
The German army made a triumphal entry into Paris

on the 1st of March, and retired after occupying the
:ity thirty-six hours. On the 7th of March the Ger-
nnan he^idquarters were removed from Versailles, and
the Emperor set out on his return home, whither his

ihancellor had preceded him. He passed o^er the

Tiemorable fields of Vionville and Gravelotte on his

way, 'and it was not until the 17th of March that he
irrived in Berlin. That was a day long to be re-

memberec in the Prussian capital. The venerable
Marshal "v'rangel, Bismarck, Moltke, Roon. Stein-

metz and Falckenstein were on the platform to meet
him, and the greetings which the veteran Emperor re-

ceived from these tried and trusted servants, from the
members of his own household, and from the people
were full of affection and patriotic enthusiasm. On
the 19th, a solemn thanksgiving service was held at

>.he cathedral. On the 22nd, the Emperor's seventy-
fifth birthday was celebrated, the festivities being at-

tended by most of the German princes in person, while
Austria, Spain and Italy sent congratulations. The
(Emperor took occasion to reward his officers who had
so. well stood by him in the past troubles; Bismarck
was created a prince, and General Moltke was raised

to the peerage with the title of Count. On the i6th of
June a grand military display was hela in honor of the
success of the war, when 50.000 troops who had borne
apart in it entered Berlin in triumph and were re-

viewed by the Emperor, who had stationed himsel
under the statue .of Blucher. After the review,
William unveiled a statue of his father, Frederick
iVilliam III, and at night the city was illuminated

—

the only dark spot being the building occupied by the
^rench embassy.

Peace being assured abroad, the Emperor and his

(Chancellor set about consolidating the institutions

of the new empire. They soon found that they
had two antagonistic parties above all to deal with—the
Ultramontane Catholics on one hand and the socialists

(on the other—and foi the next ten years the history of
the empire ir mainly concerned with the struggle be-
tween these l.vo parties and the Imperial Government.
Trouble came almost immediately from the Ultra-
montanes, spurred on by the Vatican, which viewed
(the rise of a powerful Protestant German empire with
dismay. The first. -inited German parliament met on
the 2ist of March, 1872, and a passage in the Emperor's
^opening speech, in which '-e said that Germany would
leave to every nation to find its way to unity, and to

every state to d-termine the form of its own constitu-

tion, was interpreted by th<" C<.'hoIics as an intimation
that the Imperial Governnietit would not interfere in

behalf of the Pope's temporal sovereignty. They
moved an amendment to the Address to the Throne,
but Bismarck's influence was too powerful for them.
7"hey were defeated by 243 votes to 63. a few socialists

voting with the minority. Shortly after this, a mani-
festo was addressed to the Emperor by the Archbishop
of Cologne and twelve other prelates, complaining of
the course of the Minister of Public Worship in re-

taining in office a religious teacher who adliered to the
Old Catholic doctrines. The Old Catholics were a
party .vi.o opposed the new dogma of papal infalli-

bility, w,i.i.h the Vatican Council had proclaimed dur-
ing the franco- Prussian war. The Emperor replied

that'whethsr his hopes if harmonious co-operalion ir

pronioling the new empire were fulfilled or not, he
would continue as before to grant to each ••onuviunity
tlic fulle>'> liberty consisLfuit with the richls of others.

and their equality before the law. The religious free-

doin thus accorded to the Old Catholics was very dis-

tasteful to the Ultramontane bishops. A further blow-

to their intolerance was dealt by the Bavarian minis-

ter. Von I^ut/. -vho introduced in the diet a bill mak-
ing it penal lb.- clergyman to abuse their office by
political agitation in the pulpit. In the Rhioish prov
inces, the Roman Catholic priesthood had been in the

habit, during eleiMions, of delivering sermons describ-

ing in pathetic terms the silu:,'.:on of the Pope, and
urging their hearers to elect U.t.anionlane candidates.

The bill was carried l)v a large majority.

In 1S72 lhe<:onflicl with the Romish party deepened
in intensity. Both sides were in an uncompronu'sing
temper: and Bismarck was determined that the state

should not yield. "We will not go to Canossa," he
said, lie resolved to settle once for all the old quar-

rel betweLii Pope and Emperor, and to crush the priest

under the supremacy of the sovereign. William was
convinced that the Catholic clergy were wanting in

loyalty, and adopted entirely the views of his ministry.

lie placed at the head of the OppartmL."'t of Public
Worship i)r. Falck. a Protestant advocate, who was
thoroughly in sympathy with the policy of the govern-
ment, and under Falck's administration a system of
legislation was inaugurated for the purpose of placing

the Romish church in Germany and all its institutions,

clerical, monastic and educational, under the control

of the state. It was a struggle, the Berlin cabinet de-

clared, for the well-being of civilization, of which the

Church of Rome had become the declared enemy; it

was a " kulturkampf"— a battle for culture—as an
eminent Deputy .if the advanced Liberal party termed
it. The collision between the State and the Romish
church was precipitated by an occurrence purely acci-

dental. Bismarck happened to enter the House of
Deputies one day when Dr. Windthorst, the leader of
the Catholic reactionary party, was making a speech,
in which he complained of the diminished advantages
open to Catholics in the state and in education. The
chancellor delivered an impromptu reply, severely ar-

raigning the clerical party for their disloyal attitude.
' When I returned from France to devote myself to

hime affairs," he said, " the Clerical, or Centre party,

w.iich had just been formed, seemed to me a party

whose policy was directed against the predominance
and unity of the state. I will not conccii. from you
that the Government had hoped to rely upon the as-

sistance of the orthodox element. I thought it had a
right to expect that they, above all, would render unto
Ca;sar the things that are C<esar's. Instead of this we
find ourselves systematically withstood in the Southj
and most violently attacked in the papers and in

speeches destined for the instruction of the lower
classes." The first fruit of this debate was the intro-

duction of a School Inspection bill, providing that the

state should have the supervision of all educational

institutions, public and private; and that all officers

appointed as inspectors should be servants of the state,

'

and in no way responsible to the various religious de»

nomin.ilions. The Catliolics, of course, opposed the

bill strenuously, but, oddly enough, the orthodox Prot-

estants united with the Lllramonlanes, while the.

P<>les were against it because Ihey lonked upon it as a;

step toward Germanizing the Poiisi' provinces. Thej
Liberals, however, of all shades of opinion, supported
the cluiiucllor. In the royal circle, the only friend of

the mea-.iire was the Crown Prince, both the ICmperorj

.Mid Knijiress being very lukewarm, but inclined to

favor the old deiiominiitional system. Bismarck's
vigorous pleading carried llie liill by a majority of 197
to 171. The bill then went to the Upper House An
untbreseen circumslance strengthened its chances there.

A Polish youth was arrested on a charge of conspir-
ing to as-:issinate Prince IJismarck. and his examina-
I'on revealed the fad that he had been living in the
house 01 a Jesuit prir.-t. whore the jjolice seized so.iu"

imcortunt iKipers When the School Insncction bill
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came before the Upper House, Bismarck read aloud
several passages from tlie confiscated correspondence
which were verv damaging bcr*'i to Dr. Windthorst
and to the Bishop of Mavence. in regard to ultramon-
tane intrigues. He charged that the aims of the Cler-
ical party were incompatible with the interests and
policy of the new empire, and read a dispatch from
one of his diplomatic representative^ to the eftect that

France hoped to gain revenge bv stirring up religious

trouble in Germany, and that tlic I'ope nought to over-
throw the empire so that he niighl re-e^<lablisli his

secular power in Italy. I le concluded with a power-
ful appeal to the Conservative opjiosiiion. " While
two Catholic powers existed on our borders," he said,

••each supposed to be .stronger than Prussia, and more
or less at the dispos;;i f the Catholic church, we were
allowed to live in jieace and (luiet. Things changed
after our victorv of iS66, and the conse<iueiil ascen-

dency of the Protestant dynasty of Hohenzollern.
And now that another Catholic power has gone the

same way, and we have acquired a might which with

God"s help we mean to keep, our opponents are more
embittered than e\er, and make us the butt of their

constant attacks.'' The chancellor was again vic-

torious. The bill passed the Upper House by 125

Bismarck votes to 56. Soon afterward there was an open quar-
fld the rel between Germany and the papacy, owing to the
papacy. Pope's refusal to receive Cardinal Prince llolienlohe

as the German representative at the Vatican. The
Prince was " non grata " because he was not only a
Liberal German unionist, but an opponent oT the in-

fallibility dogma as well. The matter was discussed in

the Reichstag on the 14th of May. when Bismarck,
after expressing regret at the discourtesy of the Pope,
said that regard for the interests of the Catholic popu-
lation of Germany alone determined him to nominate
another envoy. A majority of the Deputies were for
striking out of the estimates the cost of an envoy to

the Vatican, but Bismarck again prevailed, and the
charge was sanctioned. On the 15th of May, petitions

The for the expulsion of the Jesuits were p;-esented by the
***?"? hundred, and it was shown that w^-Me in 1S64 that

order had only 69 convents in Germany, they had in-

creased to 243 in 1S65, to 481 in 1866, and in 1869 to

826. In accordance with a resolution of the House,
the Government introduced a bill placing the Society
of Jesus under police supervision, giving the Federal
Council power to remove its members from any part
of Germany where their presence seemed inconsistent
with the public interests, abolishing all Jesuit con-
vents, and expelling all foreign members of the order
from German soil. The bill was passed, and received
the Emperor's sanction. Among those who advocated
it was Prince Hohenlohe. the late Bavarian premier.
The su'i pression of the Jesuits threw the Roman
Cathol'i church into a militant attitude. A union of
German Catholics was organized at Mayence with the
avowed object of supporting that church in its conflict

with the empire. The members of the union met at

Fulda in September, and issued a -.nemorial explicitly

asserting that the canon laws were more binding than
those enacted by the secular power, and that the
Church and not the State was supreme in ecclesias-
tical matters, in education, and in marriage contracts.
They also upheld the Episcopal right of excommuni-
cation. The Pope's Christmas allocution contained a
eference to the situation of affairs in Germany, which
«dded fuel to the flame on both sides.

The response of the Imperial Government to the
Fulda manifesto and the Pope's allocution was the in-

troduction on the 9th of January, 1873. °^ "^^ cele-
brated Kalck laws, called also the '• Mav laws,'' from
the month in which they weie passed. - The Prussian
Minister tor Public Worship. Dr. Kalck, brought in

four important bills, by which the slati; proposed to

take into its own hands the supervision of the educa-
tion of the clergy, and to ensure the training of a Ger-
man r.atior.aJ i;iste;'d of ap ultramonta»>C c'.erffv.

Hitherlo all Churches had been left free to govern
themselves and to educate their own clergy, and in the
case of the Roman Catholics special seminaries had
been established for the education of those destined for
the priesthood from their youth upward. All insti-

tutions of the kind now in existence were by the pro-
posed law to be placed under rigorous state inspec-
tion, while the opening of new ones was forbidden.
Candidates for the priesthood were required to attend
the State Gymnasia and Universities, so that a portion
at least of their training might be received among the
laity, and before they could be ordained they must pass
a state examination. The Government was hence-
forth to exercise supervision over all clerical appoint-
ments, and heavy fines were imposed for violations 01
this law.

A supreme court was to sit at Berlin to deal with
j
cases involving ecclesiastical discipline. These \jiUs

I
were discussed at great length and with much fervor,

j
but ultimately all of them were passed by both Houses

I
of the Prussian Parliament. The German diet opened
on the I2th of March. In consequence of a report
prepared by the committee on religious orders, the
Federal Council decided to expel from the Empire the
monastic orders of Redemptorists and Lazarists, and
the congregations of the Holy Cross and the Sacred
Heart. This decision gave rise to a warm debate in

the diet, when Bismarck again denounced the ultra-

montane leaders as enemies of the empire, and ap-

pealed to the judgment of history against them. The
Prussian Catholic bishops met at Fulda in April, and
drew up a solemn protest against the ecclesiastical

laws, which was circulated amongst the clergy in their

dioceses. Active resistance to the law began to be of-

fered, and prosecutions were promptly instituted, the

most notorious of those against whom criminal pro-

ceedings were taken being Ledochowski, Archbishop
of Posen, who had systematically made appointments

to benefices in defiance of the laws. He was con-

demned to a fine of 200 thalers, or four months' impris-

onment, but he still kept on the same course. The
conflict between the government and the Ultramon
tanes continued all through the year. In October, a

great sensation was caused in Germany and throughout

Europe by the publication of a correspondence between

the Pope and Empe-.or William. Writing on the 7th

of August, the Pope charged the German government
with aiming more and more at the destruction of

Catholicism, but said he had heard that the Emperor
did not approve of the harshness of the measures

adopted by the government, and that those measures

could have no other effect than to undermine his

Majesty's own throne. "I speak with frankness," Pio

Nono added, "for my banner is truth. 1 speak in order

to fulfil one of my duties, which consists in telling the

truth to all, even to those who are not Catholics, for

every one who has been baptized belongs in some way
or other—which to define more precisely would be here

out of place—belongs. I say to the Pope." On the 3rd

of September the Emoeror replied saying that he was

glad his Holiness had <one him the honor to write to

him, because it afi'orded him an opportunity to correct

errors which must have occurred in the communica-

tions his Holiness had received relative to German af-

fairs. "If the reports which are made to your Holiness

respecting German questions only stated the truth,"

wrote William, "it would not be possible for your Holi-

ness to entertain the supposition that my government

enters upon a path which I do not approve. Accord-

ing to the constitution of my states, such a case cannot

ha'ppen. since the laws and government measures in

Prussia require mv consent as sovereign. To my deep

sorrow, a portion of my Catholic subjects have organ-

ized for the past two years a political party which en-

deavors to disturb, by intrigues hostile to the state, the

religious peace which has ex'sted in Prussia for cen-

turies. Leading Catholic priests have unfortunately

not only approved thi« movement, but joined in it to
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the extent of open revolt against existing laws." The
Emperor expressed a hope that liis Holiness would,
Mpon being informed of the true position of affairs, use
^is authoritv to put an end to the agitation carried on
amid deplorable distortion of the truth and abuse of
priestly authoritv. He could not pass without contra-
diction the expression that everv one who has received
baptism belongs to the Pope. He accepted no other
mediator with God than Jesus Christ. "This difference
of belief." he concluded, "does not prevent me from
living in peace with those w ho do not share mine, and
I offer vour Holiness the expression of m_v personal de-
votion and esteem." It was generalh- conceded that
William had the best of the argument, and congratula-
tions poured in upon him from all parts of Germanv.
The citv of 'Augsburg in particular sent a remarkable
address signed by Catholics and Protestants alike, ex-
pressing satisfaction and pride at the independent atti-

tude of the Emperor, declaring the papaf complaints of
persecution to be a wanton perversion of the truth,
and urging his Majesty to continue to enforce the laws.
As the Emperor's letter came opportunelv just before
the elections to the Prussian and Imperial diets, it had
the effect of gaining many voles in favor of the policy
of William and his premier. In the session now in-
augurated another important bill was passed, sanction-
ing civil marriage and civil registration of births and
deaths throughout the Prussian dominions. The func-
tions of the registrar were made obli^;atory, while
those of the clergy were left optional. On the 7lh of
December, William, as King of Prussia, issued a decree
requiring all Catholic bishops, previous to receiving
recognition from the state, to take an oath to observe
the laws of the Prussian kingdom, and not to allow the
clergy subject to them to leach resistance. They had
hitherto sworn only to obey the laws, but reserved to
themselves all rights with regard to their spiritual ob-
ligations. Pius IX grew more and more morose over
the state of things in Germany, and in an em.yclical
described the Old Catholics as "wretched sons of per-
dition," and excommunicated their newh' appointed
leader, Bishop Rheinkens.
The yenr 1874 was marked by continual friction be-

tween Bismarck and the Catholic party. Although
both the Ultramontanes and Social Democrats opposed
his repressive ecclesiastical policy, it was supported as
a necessity by nearly all the influential and liberal
classes of Germany. Bismarck had said. '"We will not
go to Canossa." He now considered it necessary to
supplement the Falck laws by three additional bills.

The first simply explained certain terms which had
been obscurely worded in the first laws, and had re-
ceived conflicting interpretations in the law courts.
The second and third provided for the administration
of dioceses which might be deprive*! of their bishops.
Before many weeks had elapsed, four out of the twelve
Roman Catholic bishops of the Prussian kingdom
came to a rupture with the government. Three of
these, Archbishop Ledochowski, the Archbishop of
Cologne, and the bishop of Treves, were arrested and
imprisoned for refusing to pay the fines imposed upon
them for their persistent violation of the Falck laws.
A bill was passed during the spring session of the
Reichstag to prevent the re-assertion of their claims by
offenders whose terms of imprisonment should expire.
Such persons could be ordered by the administrative
authorities of their several states to leave, or take up
their residence in districts assigned to them. Should
an offender still decline to conform to the law, the gov-
ernment of his state was authorized to strip him of his
citizenship, and to expel him from the territory of the
German empire. The Imperial Diet passed this meas-
ure by the enormous majority of 257 to 95. The sup-
plementary Falck laws were likewise confirmed, and it

was decreed that under certain conditions Roman
Catholic congregations should be permitted to choose
their own priests, and have a hand in the management of
church property. Prince BisiDsrek went to drink the I
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waters at Kissengen in July, and while there a journey-
man cooper named tCullmann. Imbued with hatred of
the ecclesiastical laws, tired a pistol at him. The
Prince escaped unhurt, and his would-be assassin was
arrested, tried, and sentenced to seven years' penal
servitude. In 1S77 a colossal statue of Bismarck was
unveiled at Kissengen near the spot where this attempt
upon his life was made. Throughout the year 1874,^
Bismarck's anti-Romish policy was pursued with vijjor.

Numerous arrests of recalcitrant priests were made, and
diplomatic relations with the \atican were entirely
broken off. This led to another vehement debate, in
which Dr. Windthor-^t attacked the foreign policv od
Bismarck. In the course of his reply the chancelloii
said. "I know I'rom the very best sources that Napoleon;,
was dragged Into the war very nnicli against his will'
by the Jesuitical influences rampant at his court; that
at the eleventh hour he determined to maintain peace;
that he stuck to this determination tor half an hour;
and that he was ultimately overpowered by persons
representing Rome." This' speech made a deeper and
more lasting impression than any yet delivered bv Bis-
marck since the commencement of the conflict with
the church. One of the first acts of the German Diet
in 1S75 was to pass a comprehensive measure extend-
ing the civil registration of births, deaths^ and mar-
riages over the whole empire, abolishing clerical juris-

diction in suits for divorce, and allowing Catholic
priests, monks and nuns to marry. The Pope issued
an encyclical declaring the Falck laws to be invalid and
contrary to the divine institution of the cl-.urch. Bis-
marck replied by giving the Ultramontanes another
stringent Falck measure. In March a bill was passed
by the Prussian Diet withdrawing the stale grants^

from Roman Catholic bishops. Another bill was
passed excluding a!', religious orders and societies of the
Catholic church from Prussian territory. The elec-
tions to t'ne Gertnan Reichstag of 1S77 were less favor-
able than formerly to the government. The Ultramon-
tanes lost considerably, but there was a great Con-
servative reaction as well as a notable increase in the
socialist vote. Bismarck was not slow to pepceivc Ihat
with the complete triumph of his ecclesiastical policy
the tide of feeling against the Catholics had about
reached its culminating point, and began quietly to

shape his course towards reconciliation with the Vati-
can; but it was not until after the accession of Pope
I-eo XIII in 1S78 that a fnodrtx vlvendi between the
Romish church and the German government was finally

established.

Next to the Ultramontanes, the inost formidable op-
ponents of the imperial government were the sociali.sls,

who had been secretly organizing and growing in num-
bers since 1862. when Ferdinand La Salle began his

agitation by addressing audiences of working men in

Berlin and Leipsic. La Salle was a gentleman of for-

tune and a philanthropist, and his views were moderate
from the socialistic standpoint. He thought ti-.e

method by which working men might rise above the'r

condition was by forming protective associations with
the aid of the state. Those who championed the cause
after his death were extretnists who aimed at nothi:)g

short of communism, and did not hesitate to advocate
revolution if necessary to bring about their Utopia,
After the close of the war with France, this party be-

gan to figure more and more largely at the annual elec-

tions, until in 1S77 it was estimated that they could con-
trol one-tenth at least of the voting power of the siatfe.

They thought the time had come for them to show
their hand openly as early as 1871, when Herr Bebel
gave utterance to their views in the Prussian Parlii--

ment. After remarking that what the Communists had
doni in Paris was but an outpost skirmish, whicn
would be foUowed'up some day by a great European
battle, he exclaimed, "War to the palaces, peace to the
cottages, and death to luxurious idleness, is ard ever
will be the watchword of the proletariat in all parts ai

*be world." Several strikes of workmen, notablv i»
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Berlin, occurred in the fall, and before the year closed

a meeting of working men was convened in the capital

by the Social Democr^.tic Union. Its objects were to

protest against the petty remuneration given to the

landwehr and reserves as compared with the munifi-

cent grants made to the generals and other officers, and
to adopt some plan for greater industrial co-operation

among the Berlin working men. As a counterbalancing

movement, when the manufacturers assembled for their

annual meeting at Leipsic, they took into consideration

the interests of the capitalists, and sought to contrive

measures for overcoming the hostility of the workmen.
Notwithstanding the complaints of the socialists, the

commercial condition of the empire was very prosper-

ous. The war had not appreciably interfered with

business, and the taxes yielded as much in 1870 and
1871 as in the preceding years of peace. The com-
merce of the country was sound at heart, and after the

conclusion of peace with France the commercial pros-

perity of the German Empire advanced by leaps and
bounds, money being so plentiful that means could

scarcely t)e found to employ'it. Seven years of tran-

quillity and prosperity passed, and while Bismarckjg
hands were full with the Catholic troubles, the social-

ists made no overt demonstration of opposition to his

government. But in 1878 the whole civilized world
niempted was shocked by an attempt, as cruel as it was foolish.

by BtedeL daughter, the Grand Duchess of Baden. A mechanic
named Hcedel came behind the carriage and fired twice
at William, missing both times. "Is it possible these

shots are intended for me.'" was the comment of the

astonished Emperor. Hoedel was tried and executed.
All Europe joined in expressing detestation of the

crime, and among the most gratifying messages of con-
gratulation received by William was one from Marshal
MacMahon, President of the French Republic. In con-

_-^ sequence of Hcedel's attempt, the government intro-

wanld-be ducad in the Reichstag an anti-socialist bill of a very
stringent character. It was earnestly opposed by Bis-

marck's own friends, the National Liberals, Herr von
Bennigsen and Dr. Lasker making speeches against it.

The government was badly defeated, chiefly by liberal

votes, and withdrew the bill. But on the 2nd of June
a far more serious attack than Hcedel's was made upon
the Emperor. As he was passing through Unter der
Linden on foot, two shots were fired at him from the
second floor of a house by Dr. Nobiling, who was im-
mediately arrested. He fired repeatedly upon those,

who forced their way into his apartment, and then
turned his pistol on himself, inflicting wounds upon
his head before he was overpowered, of which he soon
died.

The Emperor was taken in a carriage to the palace,

where thirty small shot were extracted from his arms,
neck, and shoulders,- when the operation had to be sus-

pended because of the inflammation of the wounds "It

is well thou wast not with me this time," said William
to his beloved daughter. He was incapacitated for

public business for six months, during which time the
Cro«.v.3> Prince Frederick acted as regient. For some
time a fatal issue was dreaded. These crimes made a
deep impression upon Prince Bismarck. Tlie Ameri-
can general Grant, who v/as then making a tour of
Europe, was in Berlin at the time of Nobiling's attemot,

and had a conversation with the Prince on that subject.

The American general having expressed the horror
with which he and all his countrymen regarded the act,

Bismarck gave free vent to his feelings. "We see an
attack made on the life of an old man," he said, "one
of the best men in the world. There never was a man
with a more modest, generous, humane character than
the Emperor. He is quite distinguished from tiiose

born in so high a position, or at least fnim most of
them. You know that people of his rank, born in the
purple, come to believe .themselves difi"erent from their
fc'lowcreature.s. They attach ilttk inipoitincc to the

NokUios.

feelings and wishes of others. Their whole education
tends to suppress human sympathy. The Emperor, on
the contrary', is sympathetic and humane in everything.
He has never in his life injured anyone, or treated
him with harshness. He is one of those whose kind
nature wins the heart" of all. He is always occupied
with the happiness and. welfare of his subjects and his
entourage. It is not possible to conceive a type of
gentleman more noble, amiable and generous. He is

adorned with all the lofty qualities of a Prince, and all

the virtues of a man. I thought that the Emperor
could pass through his empire alone and unattended
without the slightest danger, and yet we see that people
have attempted to murder him. Our Emperor is in all

things so republican that even the most bitter republi-

can would admire him if his judgments wei* impartial."

The parliament would doubtless now have reconsidered
their .action, and passed the bill for the suppression of
socialistic meetings and p.iblications, but Bismarck
would not give them the chance. On the nth of June
an imperial ordinance pronounced the dissolution of
parliament in consequence of the rejection of the law.

At the elections which followed, the socialists returned
fewer members, though they polled a larger number of
votes, only 9 instead of 12 being elected. The conserv-
atives largely increased their strength, while the liber-

als were greatly weakened. The Emperor's speech,

which was read by deputy at the opening of the Ger-
man diet on the 9th of September, dealt chiefly with
the attempts made upon his life and the anti-socialist

bill to be laid before the house. A hope was confi-

dently expressed that the deputies would not refuse to

grant the means of giving the peaceful development of
the empire the same security .against attacks from
within as it had enjo^'ed against those from without,

and that the spread of the socialist movement would
be arrested. When tiie bill was introduced, Count
Stolberg, as spokesman for the government, admitted

that the measure was one of great severity, but insisted

that halfway measures would only do harm. The Ul-
tramontane party opposed the bill, and recommended
its reference to a select committee. Herr Bebel denied

that there was any connection between the Social de-

mocracy and the crimes of Hoedel and Nobiling.

Prince Bismarck was reproached for having formerly

courted the socialists whom he now sought to repress.

In his vindication, the chancell^jf admitted that he had
been on intimate terms with La Salle, hut maintained

that, so far from being an extreme revolutionist, that

prominent socialist was deeply imbued with national

and even with monarchical principles. The bill was
ultimately referred to a committee of 21 members, was
reported "back, and finally passed the Reichstag by' 221

votes to 149. By this bill it was left to the authorities

to decide what socialist and communist doctrines were,

and to take peremptory measures for the suppression

of socialist writers and agitators. It came into force

immediately, and four clubs in Berlin and a large num-
ber of publications were at once suppressed by the

police. It was as oromptly and rigorously enforced

throughout the country, and, at the close of the year,

171 associations and 45 newspapers had been sup-

pressed, and i^obooivS and pamphlets prohibited. In

the following year 457 injunctions were issued under

the anti-socialist law, 189 being directed against clubs

and societies, 58 against periodical publications, and

210 against books and pamphlets. This repressive law

was not the only result of the attempts to accomplish

socialistic ends by murder. The government under-

took a vast legislative labor, embracing the whole

social and economical domain; and when Bismarck's

projects were rejected by a hostile majority the .Em-

peror openly interposed to give the Prince's proposals

the weight of his sanction. At the opening of Parlia-

ment on the I2th of February, 1S79, William said that

repressive laws were not sufficient to solve the socialistic

problem, but that it was necessary to do something to

cvre ibe evils from which the working classes wer^
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suffering. Two years later, on the 17th of November,
18S1, he put forth the same idea still more emphati-
cally. He again recommended the Parliament to
adopt laws for the working classes, saying that while
the reforms which he desired could not be suddenly
realized, he felt himself bound before God and man
to take the initiative without considering the probabilit3'

of immediate success. Dissatisfied with the dilatori-

ness of the parliament in dealing with the Workmen's
Accident Insurance bill, which was brought forward
by the government and provided for a state insurance,
the employers being called upon to guarantee the pre-
miums, William sent them a special message on the
14th of May, 18S3, requesting them to terminate the
debate on the Budget in the first part of the session, so
that they rtight devote themselves to an examination
of the economic measures which were before them. In
the session of 1SS4, a bill for the continuation of the
repressive law against the socialists was introduced and
met with a violent and tenacious opposition, and on
the 22nd 01 March, when William received the Parlia-
mentary Deputation which came to congratulate him
on his birthday, he again expressed in strong terms his
surprise at the dilatory manner in which this question
was being treated by 'them. He said that the opposi-
tion seemed to have forgotten the circumstances by
which the law was called forth. He had to shed his
blood before the liangers menacing society were recog-
nized. The oppvjsition to the anti-socialist law was
therefore directed against his own, person. On the
other hand he vas firmly attached to the laws for the
benefit of the working classes, and he requested the
members of the Deputation to use all their influence
for their adoption.
The Emperor's allusion to the shedding of his cv.-n

blood as a result of socialistic agitation was justified not
alone by Dr. Nobiling's attack on him. In September,
18S3, the national monument, at Niederwald near
Rudesheim on the Rhine—a colossal figure represent;
ing Germania looking out across the frontier—was un-
veiled by his Majesty to commemorate the victories of
the war of 1870. This imposing monument, which
strikes the eye of every tourist on the Rhine to-daj-,
was dedicated by William "in memory of those who
fell; in gratitude to those who live; in emulation of

' those to come." Little did he or any of the brilliant
staff who werfi present with him at this ceremony im-
agine the huuible plot which had been laid at" that
moment to destroy his Majesty's life. While address-
ing the assembled throng, William was literally stand-
ing upon a volcano, but happily there was no eruption.
It was not until some months afterwards that the
knowledge of a third diabolical plot to assassinate
William was brought to the authorities. A stone
bottle containing dynamite was found in a drain run-
ning across the road by which the Emperor was to
pass. Three, men, Reinsdorf, Kuchler, and Rupsch,
were arrested and tried for the conspiracy. Rupsch
confessed while in prison that he had placed the
bottle with the dynamite in the d.^ain at the instiga-
tion of Reinsdorf, but said he did not light the
match, because he had intended from the first to frus-
trate the plot. His story was not believed, and he and
his accomplices were sentenced to death. The Reich-
stag at once passed a bill on May 15th, 18S4, providing
that the manufacture, sale and possession of explo-
sives, and their importation from abroad, should only
be permitted by authority of the police, and imposed
the punishment of penal servitude upon anyone who
•wilfully endangered life or property bv means of ex-
plosives, or incited to the commission of such a crime
by speeches or the publication of pamphlets. Another
biil provided for the extension of the law against
socialism until September, 1SS6. The parliament
made more difficulty about the passage of the latter
bill, and the Emperor was obliged personally to remon-
strate with them for their slowness. Bismarck spoke
earnestly in favor of the bill, and even held out a

threat of dissolution; the measure finally passed b^
the narrow majority of iSg to 157.

Meanwhile the parliamentary policy of Bismarck
had been silently undergoing a considerable change.
By the help of the Liberals he had carried on the
" Kulturkampf," and now ;hat its objects had been at-

tained, he found himself face to face with the equally
dangerous problem of socialism, in dealing with which
his former allies, the Liberals, had become an oppo-
sition. Some of the Falck measures had been dis-

tasteful to the Emperor, and all of them especially so
to the Dowager Queen Elizabeth, for whom William
had a profound regard. Influences from opposite direc-

tions were thus operating upon the chancellor to

break with the Liberal party. He, therefore, welcomed
every chance of renewing old ties with the Conserva-
tives. Both the Emperor and the Empress Augusta
deplored the "Kulturkampf" as a national calamity,
which could not too speedily be brought to an end.
The pressure they put upon Bismarck was strength-
ened by overtures which Pope Leo XIII made to the
Emperor immediately after his accession in 1878.
Very soon the German government began a course ol

legislation which gave the wits of the press and diplo
' matic circles occasion to suggest that Bismarck was
going to Canossa after all. On the 7th of February, ;iccoiici.»

187S, Pius IX died, and Leo XIII lost no time in writ-*^'"" "''''

ing to William expressing his regret at the internip-
^v^V^or.

tion of the friendly relations which had formerly ex-
isted between Germany and the Holy See. To this

William replied, on the 24th of March, gladly accept-
ing the Pope's assurance that he would use his influence
" to induce those who have hitherto proved refractory

to follow the example set them by their flocks, and
conform to the laws of the land in which they dwell."
On the 17th of April, the Pope again wrote to con-
gratulate the Emperor on nis escape from Hoedel'»
murderous attempt upon his life, but declined to use
his influence with the clergy in the sense demanded bjr

the emperor, and referred to some of the Falck law»
as a direct violation of the rights of the church. ThiS'
letter arrived in Berlin while the Crown Prince
Frederick was acting as regent, and his reply, while
expressing the firm determination of the Prussian
sovereign to remain independent of the control of the
church, professed a readiness to approach the ques-
tions at issue in a liberal spirit. "The demand ad-
vanced in your letter of the 17th of April, that the
constitution and laws of Prussia should be modified to
meet the principles of the Roman Catholic church,"
wrote Frederick, "is one which no Prussian sovereign
will be able to admit, because the independence of the
monarchy, which it is now my duty to defend as an
inheritance received from my fathers and an obligation
owed to my country, would cease to be absolute if the
free development of its legislation were to be subor-
dinated to the control of another power without.
Though it is, therefore, not in my power, and perhaps
not in that of your Holiness either, to remove an an-
tagonism of principles which has for a thousand years
been more keenly felt in the history of Germany than
in that of any other country, I am nevertheless pre-
pared to meet the difficulties which both parties have
inherited in this conflict in the peace-loving and
liberal spirit which my convictions as a Christian en-
join." The ice being thus broken by Frederick's tact,

a high dignitary of the church suggested that Rome
might be reached without passing through Canossa,
and Bismarck was eager to act upon the hint. His old
allies, the Liberals, were going too fast for him, and
the alarming spread of socialism and rationalism
convinced him that it was full time to break away
from them. In June, 1879, he accepted the resigna-
tions of Dr. Falck and of the Ministers of Finance
and Agriculture, and on the 9th of July openl/ an-
nounced his separation from the National Libera!
party. In the session of 1882, Dr. Windthorst carried
i- hill through the Prussian Parliament for ^le re^al
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of the law prohibiting the exercise of ecclesiastical

functions without authority from the government, and
another measure was also passed restoring to their sees

several of the deposed bishops, who had for some years

been living in Rome. A plenipotentiary was appointed

to the Vatican, and at last the Emperor was able to

announce to the Prussian Chambers that the " Kul-

turkampf "was ended, and that Prussia was once more
on friendly terms with the Pope. One by one the

offensive features of the " laws of May " were relaxed.

The grants from the state to Catholic bishoprics and
parishes, v/hich had now been provided with pastors

acceptable both to the Pope and the government, were

restored. The Prussian government, however, held

out firmly against allowing Ledochowski to return to

the archbishopric of Posen, and refused to permit a

Polish priest to be his successor. The Pope settled

the difficulty by making Ledochowski a cardinal and
nominating a German priest of East Prussia to the

archbishopric of Posen. The Crown Prince Frederick

was sent on a mission to strengthen still further the

new friendship between Berlin and the Vatican. In

December, 1883, he paid a visit to the King of Spain
at Madrid, and returned home by way of Italy. Vic-
tor Emmanuel had paid his respects to Emperor
William at Berlin in 1873. and William had in return

visited him in 1875 at Milan, then the Italian capital.

The relations between Germany and the Vatican at

that time prevented William from going to Rome, but
in the KpHng of 1884 the Crown Prince, on his way
home from Spain, paid a visit as his father's repre-

sentative to both the King of Italy, now installed in

the palace of the Quirinal, and to the Pops. Fred-
erick's tact enabled him to perform both errands with-

out offending the susceptibilities of either King or
Pope. The Pope received the Prince with cordiality

and with royal honors, and expressed a hope that he
might live to see all differences between the church
4nd the German government terminated by a lasting

peace. Bismarck still further gratified his Holiness in

the course of the year 1885 by asking for his mediation
between Germany and Spain in regard to the protec-

torate of the Caroline islands. Spain had claimed the

suzerainty of these islands since the seventeenth
century, but had never taken actual possession of the

territory. In oursuancc of Bismarck's new colonial

policy, of which we have yet to speak, Germany had
repudiated the Spanish claim and hoisted her own flag

upon one of the islands. Spain protested, and Bis-

marck asked for the Pope's mediation. By this stroke

of policy he not only gratified the Pope, but silenced

for the time his clerical opponents, the "party of the

Centre," at home. Spain could not do otherwise than
consent, and in a month the decision of Leo XIII was
given, upholding the claim of Spain to the sovereignty
of the islands, but granting to Germany the right of
forming agricultural colonies there, and establishing

coaling and naval stations. Further concessions were
made to the Vatican by the Prussian parliament in the
same year, amounting almost to a total abandonment
of the famous " laws of May." A bill was passed re-

stricting government control over the Catholic semi-
naries, abolishing the ecclesiastical tribunal, and giving
back to the Pope and the bishops supreme jurisdiction

over the clergy. The truce thus concluded has re-

mained unbroken through the reigns of William's suc-
cessors to the present time.

The modern empire has had two other disturbing
elements to deal with, one d^-nastic and the other na-
tional and it has dealt v/ith them successfully. Several
of the princes who had been deposed in 1866 made their

peace with William after the war of 1S70. The Elector

of Hesse Cassel having died in exile in 1S75, his son
made a compromise with the Emperor, by which he
and his family renounced all their daims to the Elect-

orate. The Duke of Nassau had long resigned himself

to the loss of his crown, and the marriage of his daugh-

ter in 1885 with the eldest son of the'Grand Duke of

Baden and grandson of Emperor William I, confirmed
his reconciliation to the court of Berlin. Another mar-
riage removed the last trace of the ill feeling caused bj
the Schleswig-Holstein question, when Prince William,
the eldst son of the Crown Prince Frsderick, married
Victoria, daughter of the Duke of Augustenburg, in
18S0. The emperor made his consent to this match
conditional upon the acknowledgment of the status
quo by Duke Frederick; and the Duke issued a declara-
tion stating that the duchies of Schleswigand Holstein
having been liberated from Denmark and become an
integral part of Germany, he relinquished his personal
interest to that of German unity. He died at Wies-
baden in January, 18S0, at the very moment when thvs
declaration was placed in the Emperor's hands. Fred-
erick's son and heir, Duke Ernst Gunther, as well as
Prince Christian, brother of the deceased duke and
son-in-law of Queen Victoria, confirmed that declara*
tion and received pecuniary indemnities for so doing.
The King of Hanover still remained unreconciled, and
had partisans in both the Prussian Chamber and the
Imperial Parliament, calling themselves the Guelph fac-

tion, who always voted with the opposition. George V
of Hanover died on the 12th of June, 1878, but his son
and heir followed the same course as his father He took
the title of Duke of Cumberland, and in December.i87S,
married a daughter of the King of Denmark. When
the Duke of Brunswick died in 1885, he was the next
heir, but the Federal Council of the empire declared

him incapable of succeding to the vacant duchy, and
appointed Prince Albert of Prussia, a nephew of th©
emperor, as regent. "The future will show," says a
French writer, M. Simon, "whether this regency is the!

prelude to the creation of a state for the younger branch
of the house of HohenzoUern, or to incorporation with
the Prussian monarchy; in any case it adds another
success to the manv successes of the Emperor Will«

iam."
The government ot tne conquered provinces of Al- a1s»j>«

sace and Lorraine was a serious problem for the cabinetJ^„^
of Berlin. These provinces could not be placed under
the rule of Louis of Bavaria, the promoter of William's

imperial dignity-, passing by the Grand Duke of Baden,
William's son-in-law; and V/illiam himself was aware
that there were insuperable obstacles to their annexa-
tion to his own hereditary dominions. The inhabitants

of Alsace, who had been in sympathy with France in

the Waterloo era, yrere so still, and Bismarck con-

cluded that the best way to humor their susceptibilities

was to make of the conquered provinces a "Reichs-

land," an autonomous state, governed by a lieutenant

of the emperor. But as a first experiment he decided

upon a dictatorial regime, and obtained the passage of

a law on the 3rd of June, 1S71, providing that -hese

provinces should be governed by imperial decrees from .

Berlin until the first of January, 1873. When the Depu-
ties from Alsace-Lorraine took their seats in the Im-

perial Parliament, they sided with the other discon-

tented groups who voted with the Opposition. In 1S74

the constitution of the empire was ir*roduced into Al-

sace-Lorraine, and Strasburg. became the seat of a

deputy of the Emperor, surrounded by ministers and a

parliament, who ruled the country independentl)' of

the German administration. The spirit of th- people

has shown little change, but this may be owing to the

strict rule of General Manteufiel. the ..rst governor,

whose antecedents as Minister of Frede.ick Villiam

IV and as Governor of Schleswig after 'he Dan .si. war

made him singularly unfit for the duf.'sof a pacificator.

The Emperor visited Alsace several times to preside

over local solemnities or to direct military t.ianoeuvres,

and alwavs met with the respect due to his great age

and personal character, but while welcomed by the

upper classes, the multitude stood aloof, and it was not

till after the death of Manteuffel, and the appointment

of Prince Hohenlohe as his successor in 1S85, that the

reserve of the people toward the Imperial house began

to abate.
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The Poles in !he prosinces of Posen and eastern

'I'russia have always been a thorn in the side of the

Prussian government. In 1S71 the inhabitants of these

provinces protesteii against being swallowed up in the

CJerman Empire, and demanded autonomv, but tliev

were sternlv silenced by Bismarck. Their race antip-

atliv to the (iermans was aj^gravated bv tlie antagonism
between the State and the Catholic church. The Pol-

ish priests united their efforts with the political agita-

tion of the upper classes, and it became dilVicult to de-

termine whether a Polish Deputy in the Parliament of

Berlin had been elected 10 defend the cause of Poland
or that of the Church of Rome. In itiS;. in conse-

quence of the disaifection of this Slavic people, brought
about by the priests under I he influence of t-edochow-
ski. tlfe Prussian Parliament passed a law for the ex-

pulsion of all Poles who were not Prussian subjects.

'Kome of them took refuge in Austrta and many in the

United Stales. Another bill was approved granting

one hundred million marks for the purchase by the

State of mortgaged Polish districts, and for transferring

to the State the supervision in such districts of popular

ediicalion. The result of this legislation is yet to be

seen.
The military organization of the empire was alw.ays

a question of the first importance to William and his

advisers. The constitution of the Northern Con-
federation had fixed the effective force and the military

expenses for a period ending in 1S71, and at the end of

that period the Confederation itself had been absorbed

by the new empire. It therefore became necessary

in the first session of the Imperial Parliament to pass

a new army bill. William would not be satisfied with

anything else than the application to all Germany of

the system prevalent in the North. He would not

have an army depending for support on the votes of
parliamentary majorities. As he had formerly ex-

pressed himself, " I desire a royal, not a parliamentary
army." But as things were yet in a state of transition,

the government contented itself with fixing the mili-

tary budget for three years. In 1S74 the question had
.again to be passed upon by the diet. The government
demanded an efTective force of 401.600 men. to be
maintained as long as the law did not decree otherwise.

But a law of the empire which could only be modified

by the united consent of the Emperor, the Federal
Council and the Parliament, was recognized by all as

an infringement of the Parliament's control over the

Budget. The Opposition were vainly appealed to by
the leaders of the army, who pointed out that foreign

powers were jealous and hostile, and that France in

particular was only awaiting her opportunity for re-

venge. " If you wish for peace, be prepared for war,''

said Count Von Moltke. Finally it was agreed, by
way of compromise, that the effective force of the army
should remain invariable for a period of seven years.

The septennial military grant was voted on the 14th of
April. Some months later the organization of the
army was completed by the creation of the " land-
Sturm," comprising the men who had left the ranks and
the reserve, who were required to undertake the de-
fence of fortresses and of German territory. Through
these various organizations the German army num-
bered on the 1st of January, 1878, in time of war,
1,283.791 men, to whom were added 900,000 of the
" landsturm," making a total of over two million sol-

diers. But even this number did not appear suffici'^nt

to the Emperor and his ministers. The Septennial
period ending on the 31st of December, iSSi,-the
government proposed in the session of iSSo its pr<3-

longation until the 31st of March. 18S8, and also de-
manded an increase of the effective force in time of
peace to 427,270 men. and the calling out of the first

class of reserve for the periodical manoeuvres. After
violent debates, the new law was passed on the mth of
April. iSSo. The result was highly gratifying to
William. A few months afterwards, his grandson, the
present Emperor William II, who had just fcaer' mar-

ried to the young Princess of Augustenburg, receiveo

his Colonelcy in the ist Foot (uiards, and the Km-
peror, in presenting him his commission, took occasion

to review the military history of the empire.

With the concentration of formidable military power
in the hands of the Kmpcror. was combined a policy

of rcsist.ince to parliamentary demands which were
thought to encroach upon the imperial prerogative.

William made a point of showing that he was the only
initiator and promoter of all the ads of ihe govern-
ment, and he boldly assumed the full responsibility of
these measures, as we have seen in his correspondence
with Pope Pius IX. In this respecl his ideas had not

been moilifitd since his coronaiion as King of I'russia

in 1S61. On the contrary, his years and his brilliant

triumphs only fortified his conception of Royal author-

itv. In his opening speech at the autiunn session of Imperiait

the Prussian Parliament in 1S71, he drew a broad line"."" P"?*

of demarcation bet« een the jurisdiction of the Ger- liVruila!*^
man Reichstag and Ihat of the Prussian Parliament : definejj

while the maintenance of the national power and
security belonged to the Empire, it was for the Prus
sian representatives to devote themselves to the healthy
development of internal institutions. Some years
alterwards. when the Reichstag protested against the
expulsion of the Poles, he applied the same doctrine
to them, and told them plainly they had nothing to do
with measures which solely concerned the internal

policy of Prussia. While keeping both Parliament FcudoiUo
and Reichstag in their )iroper place, he in 1S72 ad- ubolisJie^

ministered a check to the power of the nobles. A bill

to remodel the administration of the six provinces of

East Prussia w.as introduced in the Prussian Chamber,
which proposed to abolish the last remnant of feudal

government in the Prussian Kingdom. Heretofore the

magistrates and county assemblies of these provinces

had been exclusively composed of landed proprietors.

It was now proposed to admit a large number of

townspeople and villagers to the county assemblies,

and to bestow upon the villages the right of choosing

their municipal officers. The bill passed the Lower,
House, but was thrown out by the Upper, although the

Emperor had intimated to Count Bruhl, the President

of the Upper Chamber, that he desired and expected

it to pass. The feudal lords, whose arbitrary rights

were struck at by the bill, of course declined to vote

for the extinction of their own power and influence. A
constitutional crisis was the result. To carry the

measure. William was obliged, reluctantly, to create

twenty-five new peers, and a letter which he wrote to

a Conservative mentber of the Lower House had the

effect of turning many votes, so that ultimately the

bill was passed.

The just and humane solicitude shown by the Em-
peror and his first minister for the material welfare of

the masses was injuriously misinterpreted by a new
band of agitators, comprising members of the aristoc-

racy and ministers oi' the Protestant church, who Persecn-

abused, in language as violent as the socialists had ever 'j"","'^

used, the " rapacious middle class." whose leaders they ' ^ J*^**

asserted to be of the Jewish persuasion. Thus began

the " Judenhetze." or persecution of the German Jews,

in iSSo. Herr Stocker, the Emperor's court chaplain,'

was the leader of this disgraceful movement. He
made himself temporarily notorious by his extreme

activity in forming an anti-Semitic political party, in

organizing meetings and inducing people to sign peti-

tions. The Jews were referred '.o in these documciits

as a dangerous class, and it was pointed out that while

the census of 1S71 showed a Jewish population in

France. Italy and Great Britain "amounting altogether

to only 40,000, there were in Germany 512.000. Riots

broke out in Berlin, sometimes caused by the Jews
themselves, but in most cases by their nominally
Christian antagonists. The Emperor did not bestow
serious attention on an agitation which, however much
it may have alarmed the Jews and excited the multi-

tude.'hc considered merely ephemeral, and which th«
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Crown Prince had blamed in public in the seveic-it

terms. When the Prussian Chambers assembled in

October, l.SSc a netition was laid before them asKing
that the Jews should he placed under police super-

vision, and that restraints should be placed by the

government on Jewish immigration. No action was
taken, but the government announced its determina-

tion not to permit the civil rights of citizens of any re-

ligious denomination to be interfered with. The con-

stituents of Herr Stocker showed their appreciation of
his zeal by retiring him in the following year.

The victories of 1S70 made William the arbiter of
continental Europe. The excesses of the Commune in

Paris drew the three emperors into a closer intimacy.

In 1S71 the Emperors of Germany and Austria had
several interviews on Austrian territory, at Ischl, Salz

burg, and Gastein, at which a plan of general policy

was agreed upon. The principle of non-interven-

tion was applied to Italy on the Roman question, and
to France in her internal affairs; Germany was to as-

sist Austria should she be attacked by Russia, and
united opposition was to be made to the excesses of
social democracy. A sponge was passed over the

events of 1S66. Next year there wa-) a grand confer-

ence of the Emperors of Russia, Austria and Germany
at Berlin, and while they were discussing affairs from
their point oi view, tlie three Chancellors, Bismarck,
Gortschakoff, and Andrassy, were also holding consul-

tations. The hopes of France for an alliance against
Germany were shattered, and the Pope had to give up
the prospect of an ally in the Austrian emperor, "the
born defender of the church." The cabinet of Berlin
obtained the recognition by Russia and Austria of the
conquests of 1S70, and the closer union of these two
powers under the auspices of Emperor William. From
that date the three emperors confirmed their amity by
visits to the respective territories of each. In 1S77,

when Russia declared war against Turkey' Germany
Mufo- remained neutral in spite of the remonstrances of
rnrtish England. But when Russia had arrived at the gates of
•*'• Constantinople, and imposed upon Turkey the treaty

of San Stefano, which deprived the Sultan of nearly
all his European possessions, England and Austria
jomed in armed protest; Austria mobilized her troops,

and England sent a squadron into Turkish waters.

The mediation of Germany was called for by Russia,
and a congress met at Berlin during the regency of the

Crown Prince Frederick. William would probably
have intervened in favor of his nephew, the Czar, but
England and Austria found powerful supporters in the
Crown Prince and Bismarck. Turkey was condemned
to pay the costs, and be shorn of much of her territory.

Some provinces in Europe and Asia fell to the share of
Russia; Cyprus to England; but what annoyed Russia
thp mgst was that Austria was installed in the posses-
sion of the western portion of the Balkan peninsula,
comprising Bosnia and Herzegovinia. Such a division

of the spoils so d'sgusted Prince Gortschakoff that he
exclaimed, "This congress is the blackest part of my
career." A coolness grew up between Russia and
Germany in consequence, and on the 15th of October,
1879, a treaty was concluded between Germany and
Austria ostensib.y for defensive purposes, but plainly

directed against Russia. The two powers agreed to

maintain the state of things established in central
Europe, and to assist each other to repel foreign ag-
gression. The assassination of Alexander II in March,
1881, brought the courts of Berlin and St. Petersburg
into more friendly relations. Gortschakoff resigned,

and in 18S3 a league of peace, or triple alliance, was
formed by the three great empires, which has not since

been disturbed. With England the German Empire
has always been on good terms, notwithstanding the

fact that in 1872 William decided the San Juan question

in favor of the United States and against Great
Britain; and the same can be said of its relations with

jthe United States^ the disagreement with regard to th'"^

importation of American ar.imai products riavir.g been
easily adi;-,s;ed by cipli'Vi'^y.

In tSS4 Bismarck turned his attention to colonial
settlements, with a view to providing new markets for
the products of German industry, and opening a vent
for the superfluous energy which was loo often spcnl in

mischievo.is agitation. Some German merchants, who
had settled in Africa and Australia, solicited in 1876
the protection of the German flag for their tnlerprisesj
but the Parliament of Berlin gave no encouragement to
this new idea, and it startled William himsell\ Not so
with Bismarck. He encountered British diploniacv in
this field, and succeeded in obtaining recognition for
German settlements on the Congo. Great Britain wel-
comed Germany as a neighbor in the district of Cape
Colony, and as a further step in German colonization,
a convention was concluded between Germany and the
Transvaal republic. 1 he German government now
took its place auiong the colonial powers in West Af-
rica Shortly afte: wards a dispute arose with England
about the Cameroons and a part of New Guinea, but
on both questions England came to terms with Ger«'
many. The future of Bismarck's colonial policy is as
yet unrealized. The military system of the empire
excludes the use of German troops in distant countries,
and though the Germans are ready, without any gov-
ernment incentive, to emigrate to .\incrica to improve
their Ibrtunes, war in a tropical climate has no charms
for them.

The year iSSS was a sad one for the imperial house Death o»

of Germany. William's health had for some time Ji"'.'.'^'^'",

been breaking, and the end of his honored life was "*™

known to be near; but a cancerous malady which had'

attacked the Crown Prince caused all the loyal sub-

jects of the empire still greater alarm. It was a ques-
tion during some months whether the aged Kaiser
or his son would be the first to die. The Crown
Prince had been suffering from the effects of a cold, but
was sufficiently recovered to be able to attend the cer-

emonies in honor of Qiieen Victoria's jubilee in 1S86,

and after that was over he took up his abode at the

Villa Zirio, at San Remo, in Italy. His injilady pro-

gressed so rapidly that in February, 1SS7, the doctors

attending him decided to perform the operation of

tracheotomy, and lie then had to breathe through a

tube inserted his throat. The news of his son's condi-

tion greatlv depressed the Emperor, and hastened his

end. On the gth of March, iSSS, William I passed to Prtderict

his fathers. His son, Frederick III. arrived at Berlin '"•

on the night of the iitli. in the midst of a snow and

sleet storm, which told seriously on his enfeebled con-

stitution. King Humbert of Italy accompanied him as Illinssiod

far as Genoa. Prince Bismarck'and the other incm-
j','^^-^;J|_J|f^

bers of the imperial government met him at Leipsic, ul
^nd escorted him to the capital. Frederick was unable

to attend the funeral of his father, but watched the

procession from a window of the palace, as it went

past toward the mausoleum in the Garden of Chariot-

tenhurg, where (.^iieen Louisa and Frederick William

III lie side hv side.

The reign "of Frederick III isted only three months.

The final "crisis of his diseas. set in soon after his re-

moval to the old chateau at Potsdam, where he w.as

born, and to which he now gave the name of "Fried-

richskron." Here, surrounded bv his family, he died

on the i:;th of Ju,.e. He had left behind him a re-

script addressed to Prince Bismarck, setting foithhis

projects of government. It stated that the constitu-

tional rights of all the federal government r.iust be

recognised as much as those of the Imperial diet; urged

the necessitv of keeping up the army and tie growing

navy and commanded toleration of all religious sects.

He expressed his desire to support "every movement

toward furthering the economic prosperity of all

classes of society, reconciling their conflicting interests,

and mitigating if possible unavoidable differences,

without encouraging the anticipation that every social
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evil can be remedied by state intervention." "I con-
[

sider," he said, "as intimately connected .vith the social

question the control of "the education of youth
while the higher education must be extended. We must

.Deware of the danger of half education, awakenjng
demands which the nation's economic development is

unable to satisfy." The memory of F-rederick III is

regarded not only in Germany but throuiihout the

world with respect and admiration. A great general,

as he proved himself to be in the Austrian and French
wars, he was also an enlightened statesman. He held

his ground against papal aggression in iS;S, and he

opposed the persecution of the Jews in iSSo. After the

victory of Sedan, it was his duty to inspect tJ-.e mili-

tary forces of the south German states, and his per-

sonal popularity among them did much to inspire

among the south German soldiers a loyalty to the

changed order of things. To him and to his consort,

the Princess Royal of E.-gland, several institutions for

theencouragement of arlo>ve their origin in Berlin; and

to the princess, now known as Empress Frederick,

civilization is indebted for such institutions as the Vic-

toria lyceum, the school for the training of nurses, and
the school for the higher education of women. During
the wars with Austria and France, the Crown Prin-

cess had personally superintended the nursing of

•wounded soldiers in the hospitals. The institution for

the training of nurses, which is still performing a bene-

ficent work, was organized by her as the result of her

experience during those campaigns.

. The eldest son of Frederick succeeded him under the

title of William II. His accession was contemplated
with concern and apprehension throughout all Europe,

because this young prince had shown as yet no indica-

tion of the liberal spirit of his father, but on the other

hand had given proof of a strong leaning toward mili-

tary rule. Those fears have been greatly allayed, if

not entirely overcome, by the conduct of William II,

since he came to the throne. During the summer
months of iSSS he visited the courts of Russia, Sweden,
Denmark and Italy, and succeeded in conhrming the

friendlj' relations existing between them and Germany.
During the year tSSg he still further strengthened the

military and naval armament of Germany, and demon-
strated his business and executive ability by settling

dangerous strikes and discontent among the working
men. A temporary misunderstanding between himself

and the Empress Frederick relative to the disposal of

some private papers of the late Emperor which she

claimed as her own property, and which William
thought should be deposited among the royal archives

of Prussia, gave rise to some newspaper speculation as

to a possible rupture of friendly relations between the

governments of England and Germany; but this cloud

also passed away, and in August, 1S90, William made a
friendly visit to his grandmother, the Qiieen. and his

rbyal relatives in England. In March, 1890. an inter-

national labor conference was held at Berlin under
William's auspices, presided over by Baron von Ber-
lepsch, the Prussian minister of commerce.
Under William I, Bi- marck had been the absolute

head of the governme' t, and notwithstanding all his

notions of kingly prerogative, the simple-hearted old sol-

dier monarch was accustomed to lean entirely upon the

advice of Bismarck. The young Emperor determined to

change this system of things, and is»uea a cabinet ordeq
revoking that of 1S52 and requiring all Ministers, Bis-,

marck included, to report to him direct instead of mak*
ing the chancellor their mouthpiece as theretofore.

The chancellor felt humbled and sllgiited by this order;

he was now no niore prime minister, but a mere head
of a department; he who had made and unmade o'her

ministers was now reduced to a level with them. On
the iSth of March, three days after the assembling of

the labor conference. Bismarck tendered his resignation

to the Emperor, alleging age and failing health as his

reason. The resigmtion was accepted, and General
von Caprivi was appointed Chancellor of the Empire
and president of the Prussian ministry. William
publicly thanked Bismarck for his long services to the

Imperial house, and conferred upon him the title of

Duke of Lauenburg. The departure of Prince Bis-

marck for his country home at Friedrichsruhe was the

occasion of the greatest public demonstration in Berlin

since the return of the victorious troops in 1871. The
station was literally heaped with flowers, the Empei or
and Empress each sending a beautiful floral tribute to

the retiring chancellor. The crowd was so great that

the police were unable to keep order. As the train

passed out of the station the crowd joined in singing

"Die Wacht am Rhein." In August, 1890, in virtue of

a treaty with the English government, William took
possession of the island of Heligoland, which will now
become an important station for the German navy.
England obtained as compensation the consent of Ger-
many to her protectorate of Zanzibar, which was also

ratified by Fiance. The Emperor on taking possession

of Heligoland issued a proclamation in which he prom-
ised to protect the islanders in the observance of their

old customs, in their freedom of religious worship and
the education of their youth. The jear 1890 closes

with every prospect that Germany will be able to main-
tain and preserve the peace of Europe, of which she

has been, ever since the Berlin Congress of 1878, the

recognized arbiter.
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PAET m—LANGUAGE.

In its ordinaiy sensa the same Qerman Language or

Deuttche Spracht is novr generally used to denote, in all

their stages from tiio earliest time to tbe present day, the

different languages and dialects of Teutonic origin spoken
in the German and Austrian empires and in Switzerland,

not including, hcvever, the Frisian language, which once
•was spoken, and still in a few remnants survives, on the

ebotet and tDlands of the German Ocean, nor the dialects of

the Danish poptdation of noftoem Schleswig. Flemish and
Dutch, although very closely connected with German, arc

likewise excluded. But the Word Deutsch has also been,

and still continues to be, used in a wider sense. Jacob
Grimm introduced it, in hia famous Deutsche Orammatik.
as a comprehensive nano for that family of the so-called

Indo-European or Aryan languages, for which Englisl

I Writers generally use the name of " Teutonic." and of whiell
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the principal branches are represented \>y Gothic, the

Scandinavian languages, English, Frisian, and Ge'man. In

this Grimm has had many followers, but scarcely anywhere

out of Germany; and even there the fact that the name, in

this application, besides being incorrect from an historical

point of view (as the word has never been used thus by any

one of the people to whom it has been applied by Grimm),
is also liable to be misunderstood, has caused a growing

tendency towards confining it again to its original meaning
described above, and using Gemianisch, or Germanic, in the

collective sense of the English "Teutonic." But even in

the stricter sense the designation Beutsch is not of very long

standing, nor has the word always been a real proper name for

a distinct people or tribe. In Bishop Ulfilas's Gothic version

of the Bible we find the adverb thiudisko (iOvLKw's), GaL ii. 14,

which is ckarly a derivative from thiuda {l&vo'i), meaning
primarily "after the manner of the people." German writers

of the earlier centuries were therefore as fally justified in

calling their own language diutisc, or, in a Latinized form,

iheudiscits, iheotiscus, that is, their popular or vernacular

language, as were those mediaeval Latin writers of all nations

•who distinguished their national languages by the name of

lingua vulgaris from Latin, the only literary language fully

acknowledged in their time. It was not until the 10th

century that another Latinized form frequently used in

later times, viz., teutonicus, began to be used instead of the

older iheotiscus, of which the only rivals in former times

Lad been such local names asfranci-scus (frenhisc) or saxoni-

cus, which were no doubt derived from the names of single

tribes, but were often also iised in the same comprehensive

sense as iheotiscus, without necessarily implying any allusion

to dialectal differences between the languages of the tribes

they properly belonged to. The last name we have to

mention here is the Latin Germaiius, with its different

derivatives in the modern languages, including the English

form German. Many attempts have been made to elucidate

the origin of this word, but as yet nothing can be taken for

certain beyond the fact that it is neither of Latin nor of

German origin. Most probably it was a Celtic word, and,

according to \iixB.t Tacitus says in his Germania (ch. ii.),

it was originally the name of a Celtic tribe, from which, by
some strange error of the Koman and Greek historians, it

has been transferred to the non-Celth inhabitants of

Germany. Accordingly the name has never been used by
the Germans themselves except in imitation of its use in

the works of Latin writers.

As to its geographicalextension the German language has

undergone very great changes in the course of the last two
thousand years. At the dawn of history no Germans were

to be found to the left of the Ehine, and even to the right

of it Celtic tribes occur in the earliest times. There were

Celts also in the south of the present Germany as far north

at least as the Danube and the Main; Bohemia, too, derives

its name from an early Celtic population, the BoiL Only
the midland and north were inhabited by Germanic

nations or tribes, stretching as far east as Poland, and
perhaps covering even parts of the adjoining territories of

Russia, where Slavonic and Finnish tribes were their

neighbours. But of these Germanic tribes and their

languages some have left no equivalents in our modem
German tribes and dialects. We have mentioned the

Frisian language as not belonging to German in its proper

sense, although the Frisians have kept their original

residence up to the present day, and Iiave always been in

constant connexion and frequent intercourse with their

"German" neighbours. Many other tribes have wandered
from their seats and colonized other countries. It was
as late as the middle of the 5th century that the Jutes,

Angles, and Saxons began their voyages of conquest to

England, where they founded a new people and a new

language,^ leaving tlielr native soU open to Danish invasions.

Much earlier the midland tribes had alreadybeen slowly push-
ing on to the west and south, and expelling or subduing
and assimilating the Celtic owners of the territories they
invaded. But what was gained in these parts was counter-
balanced by great losses in the north and east The terri-

tories about the bwer and middle Elbe, Oder, and Vistula,

abandoned by the Lombards, tlie Burgundians, the Goths,
and some other Germanic tribes, as well as Bohemia, which
for some short time had been in the possession of the
German Marcomans, were soon filled up by the immigration
of numerous tribes of the great Slavonic family. Without
going into details of the facts which are well known to the

student of history,- we may simply state that, since about
500 A.D., when the greit migration of the nations Lad come
to an end so far as Germany was concerned, no further

change of any great importance Las taken place in the

western and southern parts. In the east the German popu-
lation at this time did not go beyond a line that may be •

drawn from. about Kiel to the Bohmerwald, passing near

Hamburg, Magdeburg, Naumburg, Coburg, and Baireuth.

As is well known, it is in later centuries that almost all

the eastern districts have been recovered for the German

In the 6 th century the remains of the numerous smaller

Germanic tribes, mentioned before and during the migration

of the nations, had consolidated into seven larger bodies

or aggregations of tribes. The Frisians still held the

extreme north of Holland and Germany. Their midland
and eastern neighbours were then called by the new name
of Saxons, borrowed from the Saxons who had left the

Continent for England. In the main parts of the Nether-

lands and Belgium, along both sides of the Rhine, and
across Germany to the Thuringian and Bohemian Forests,

the powerful Frankish confederation had established itself,

and it soon incorporated the smaller and less vigorous

tribes of the Hessians and Thurin<Tians, which were sur-

rounded by the midland or eastern Franks, the Saxons, and

the Slavs. Alsatia, Switzerland, and South Germany east-

v/ard to the river Lech were occupied by the Alemannians,

while the inhabitants of the remaining districts of the

present Bavaria and Austria bore the collective name of

Bavarians.

The history of the Gf^rman language cannot be severed

from the history of these tribes, for Frisian, Saxon,

Frankish (Hessian, Thuringian), Alemannian, and Bavarian

are the leading dialects of the Continental branch of the

Teutonic family. What Dr J. A. H. Murray has pointed

out about the origin of the principal English dialects*

may equally well be said of these Continental idioms.

Having no specimens of the languages of the Continental

tribes for nearly three centuries after their final settle-

ment, we cannot tell to what extent they originally agreed

with or differed from each other, although there must

have been some dialectal differences to begin with, which

were afterwards increased and multiplied, partly by phonetic

changes (most probably resulting from scarcely discern-

ible phonetic peculiarities, which, even in the earliest times,

must have prevailed in those idioms), and partly by such

alterations of the inflexional systems as are known to occur

frequently in all ' languages whose character is not merely

literary. But, however scanty our means of illustrating the

earliest history of these idioms may be, there is no doubt that

they were not all of them related to each other in the same

1 See the article English Lavouage, vol. viii. p. 390 sjq.

^ For fuller particulars see C. Zeuss, Die DeuUcheii und die Nach-

harstUmme, Munich, 1837.
' See G. Wendt, Die Nationalitdt der BevSlkerung der Deutschtn

Oslmarken vor dem Beginne der Gei~manisierung, Gbttingen, 1878.

* See Enolmh Lanouaqe, as above, p. 391.
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degree. Three main groups are easily distinguishable :

—

(1) Frisiin and Saxon, whose nearest relation is English;

(2) Fraukish, Hessian, and Thuringian; and (3) Alemannian

nnd Bavarian. Frisian is generally considered as a separate

hngaage. From- Saxon the later Low German' dialects

(XieJenl<;iitsche Mundarten) have sprung. The members
iif the third group (generally designated as Oberdeutsch, or

Upper German), combined with J/!»f/rf(?ii/sc/i, or the midland

dialects, viz., Thuringian, Hessian, and part of the Frankish

dialects, are the sources of the later Bochdeutsch or High
German. The greatest difference prevails between the first

and third groups ; the second may be characterized as con-

taining various transition dialects. The southern Frankish

dialects are very closely akin to the adjacent Upper German
idioms, while Dutch, the utmost offshoot of the Frankish

language to the north, does not very materially differ from
Saxon or Frisian in the earliest period. The most striking

phonetic feature of the languages of the first group is their

regular dropping of the nasal sounds before the spirants/,

</i, s, accompanied by subsequent lengthening of the pre-

ceding vowels. Thus we have in Anglo-Saxon or Old
English /if, oSer, cilS, gos fMod. English fve, other, (nn-)

couth, goose), in Old Frisian /if, othar, cuth, gos, in Old
Sdi'zonfi/,6ihar,cuih,gds, corresponding to such Gothic forms
ns Jim/, anlhar, kunths, or the ordinary High German /«»/,
aiider, kund, gans. Since, however, Dutch partakes of this

peculiarity to some extent, we cannot easily form a
decisive opinion as to the value of this fact as a distinctive

mirk ; but more stress may be laid on a very remarkable
difference in the inflexional system of the verb. Here the

languages of the first group have melted together the forms
of the three persons of the plural number, thus xva, ge, hie

findai, 01 fundon, we, you, they fijid, or found, in Old 'Eug-

M6)x;w'i.,gi, hia finda5, or fundun in Old Frisian; tci, g'l, sia

fiiidai, or fundon in Old Saxon. The corresponding Old
High German forms are wir fndam, ir findat, sie findant
(or the present, wir fuiUiim, ir funiut, sie funtun for the
perfect tense. Old Dutch joins, in this case, the German
liranch

; from werthan, to become, for instance, are derived
lot werthun, gi wei-thiS, sia werthunt, Sec. The declension of

the substantives showsanother remarkable difference. 'WTiile

the languages of the first group have retained the original

a in the nominative plural of such words as Old English
dagas, days, Old Saxon dagos, or changed it to r, as Old
Frisian dagar, Dutch ar_d German have dropped it

altogether, the corresponding forms being daga and taga.

Th6s8 facts must be taken for decisive, as it seems to be
certain that they existed before any distinction of Low and
High German in their modem sense (a distinction chiefly

dependent on subsequent changes in their mute system)
could be thought of. From a purely grammatical point of

slew, Dutch, although generally considered a separate lan-

guage (which no doubt it is, with regard to, its literary and
political position); is entitled to claim a closer relation

to High Gwman than even Low German, whose non-
literary clwracter, taken along with the political union of
northern and southern Germany, has led to the current
opinion that it is only a dialect of "German" in its

narrower sense. AVe do not mean to deny that there is, at

present, a more conspicuous conformity between Dutch and
Low German than between Low German and High Ger-
man ; but this is only due to the fact that High German,
after the final settlement oi the German tribes, has deviated
much more from its original features than either Dutch or
Low Germap. The most striking peculiarities of High'
German, as opposed to all other Teutonic idioms, have
mainly been caused by the second or High German
" Lautverschiebung," or change of mute consonants, which
forms part of a long series of sound-changes generally compre-
lieuded under the name of Germanische Lautverschiebung

or Grimm's Law. This Lautverschiebung began, perhaps as

early as the 7th century, in the south, and thence slowly

spread northward, but with decreasing vigour and con-

sistency, Dutch and Low German not being touched at all.

It was only thus that the idiom of the Netherlands

Franks of the later centuries was separated from the dialects

of their "German" relations. Before, however, the first

literary documents are met with, this separation is com-

plete ; and we may therefore restrict ourselves here to a

short history of High and Low German alone. ,

The German language presents, as do most of the cognate

tongues, three main stages of development,— Old, Middle,

and Modern,—distinguished by their inflexional and lite-

rary character. In accordance with Mr Henry Sweet's

description of the stages of the English language,^ Old
German may be defined as the period of full inflec-

tions (Old Low German, dages, dage, dagu ; dagGs, dago,

daguii ; Old High German, lages, (age, iagu ; iagd, iago,

tagum), while the Middle period is that of levelled inflections

(Middle Low German, dages, dage, dagen ; ^liddle High
German, tages, tage, tagen); but it is chiefly the literary

character that distinguishes Modern High German from

Low German and its own earlier stages. A special form

of High German is established in this period for all

literary purposes, supplanting the dialects both of Low and

of High German that formerly were freely used in literary

intercourse. Assuming two periods of transition besides,

we have the following div'isions, with the approximate

dates

:

Old High German to 1050
Early Middle High German 1050 to 1150
Middle High German 1150 to 13.50

I.ate Middle Itigh German 1350 to 1500
Modern High German 1500 onward.

The same divisions have to be made for Low German,
but the scheme cannot be so fully carried through, as the

time between 1000 and 1200 is almost destitute of literary

monuments.
Old German.—The inflexional characteristics of Old

German are almost identical with those of Old English.

Kouns had the same five cases,—nominative, accusative

(only iu a few instances kept distinct), genitive, dative,

and instrumental Strong and weak declensions of nouns

and their subdivisions are likewise the same. The dual

of the first and second personal pronouns is almost ex-

tinct in Old High German, but is quite common in Low
German. In the verb we .find the same distinction of the

subjunctive from the indicative mood, and the same two
inflected tenses, present and past,—the former also used for

the future, the latter for all shades of past time. The order

of the sentence corresponds generally to the modern use,

but is not kept so strictly as now, especially in the oldest

prose texts, which are often materially, influenced by the

Latin sources from which they have been derived or trans-

lated.

The earliest extant specimen of Low German belongs to

the beginning of the 9th century. It is a short formula

of renunciation of the devil to be used before the ceremony

of baptism." It begins thus:—"Forsachistu diobole? et

respondeat : ec forsacho diabole. End allum diobolgelde 1

respondeat: end ec forsacho allum diobolgelde. End allum

dioboles uuercum ? respondeat: end ec forsacho allum dio-

boles uuercum and uuordum, Thuner cntie Unoden ends
Saxnote'ende allum them unholdum the hira genotas sint."

" Forsakest thou (the) devil 1 I forsake (the) devil. And
all devil-sacrifice 1 And I forsake all devil-sacrifice. And

' See article English Language, vol. viii.- p. 391.
* It has been published, along nyth all the minor pieces of Old Saxon'

still .e.\tant, by M. Heyne. IQeincre aliniederdeuische Denkmaler, 2d.

edit., Paderbom, 1877. See also K. Miillenhoff and W. Scherer,

I)enkmakT deuUcher Poesie nnd Prosa, 2d edit., Berlin, 1873.
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all (the) devil's works 1 And I forsake all tie devil's works

nnd words, Thuner and Wodea and Saxnot and all tlie un-

couth (beings) that their companions are."

We cannot, unfortunately, tell what special dialect of

Low German thia piece belonged to, nor even whether it

was originally written in German, as several forms occur-

ring in it have rather an Old English look. Ifo more cer-

tiin are the place of origin and the dialect of the most

important relie of the Old Saxofl language, the great poem
of the Heliand, or the History of our Saviour, composed in

the old alliterative verse by a Saxon cleric or monk.about
the year 830. We quote as a specimen the following lines

from the Munich MS.* :

—

" Quamun manasa
ludeon an tliene gastseli ; uuard im thar gladmod hugi

blidi an iro breostun: gisahun iro baggebon
uuesen an uurineon. Urog man uuia an flet

skiri mid scahin, scenkeon huurbun,
^ gengun mid goldfatun

;
gaman uuaa thar inne,

mud an thero hallu, helidos dniiikun.

"

'
' (There) came many Jewa to the guest-hall ; became to them

there glad (their) mind, blithe in their breasts : (they) saw their

ring-giver be in joy. Wine was borne into (the) hall bright in

cups ; cup-bearers walked about, went with golden vessels, joy was
therein loud in the hall, the knights drank."

Much more numerous and various in age and dialect are

the documents of OldHigh German, some of which date as

fir back as the -Sth century. Welcome as they may be

to the student of grammar, not much can be said for

their intrinsic value. Almost all the prose pieces are mere
translations (many of them could not be worse) from the

Latin ; and even such poetical works as Otfrid's Life of

Christ^ are no more than prose thoughts forced into bad
verse. Only a very few relics of true poetry have reached

us, among which the Hildehrandalied (in a mixed dialect),

the fragments of the MuspUli (a poem about the Last

Judgment, in the Bavarian dialect, belonging, like the

nUdehrandslied, to the beginning of the 9th century, and

also written in alliterative verse), and the Lndungslted {S8l

<ir 882, in one of the Frankish dialects) may be mentioned

here.^

High German, as already hinted, is chiefly distinguished

from the other Teutonic languages by a certain transfor-

miition of its mute system. The ordinary changes,—that

is to say, those received in the modern High German
literary language,^are the following:

—

d is changed to i in

all positions ; t to z (either pronounced is or ss); p to pf,JF,

or/ according to its position in the word; i- initial and
following a con'sonant is kept, but after a vowel i- passes into

ch (pronounced as Scotch or Modern German ch). Thus
we get the following comparisons :

—

Old
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" Sanctus paulus keMez tien die in sinSn zlten uuS,ndon des

suonetagen, taz er er ucchame er romanimi imperium

regienge linde antichristus richeson beg6adi. Uu^r
zuiuelot romanos lu uu6sea dllero richo lierren liude Iro

geuuAlt k^n ze ^ndo dero uu^rlteV " St Paul assured those

who in his time expected the day of judgment that it

would not come before the Eoman Empire was dissolved,

and Antichrist began to reign. Who doubts that the

Romans are the masters of all kingdoms, and that their

power reaches to the end of the wgrld V
It wiU be clear from what has been said above that

the main feature of the Old High German period is the

total absence of a common literary language. No voluntary

modifications of the form of speech are to be found, but

such as are naturally involved in any attempt to adapt

a spoken idiom to literary use. Nevertheless it has been

suggested by K. MiiUenhoffi and others that idioms of a

more refined character than the ordinary popular dialects

were spoken at the principal courts of the empire, and

especially at the imperial court itself, and that the autho-

rity of these Ho/sprachen was great enough to exer-

cise a modifying influence on the literary productions

throughout the empire, or in those parts at least where

High German was the vernacular speech. But how these

suppositions can ba proved does not appear, or how they

can be reconciled with the fact that all literary documents

of the period are dialectaL

Middle German.—The transition to Middle High aud

Low German is conspicuously marked by a decided im-

provement in the poetic faculties of the natioiL^ While the

10th century has left only a very few specimens of poetry,

and these of poor quality, the number of poems (mainly of

a theological bearing) dating from the 11th century is not

inconsiderable, and the 12th century shows a rapidity of

literary development almost unparalleled. At first indeed

religious and legendary poetry is still prevalent, but soon

literature begins to take a more historical or epic turn.

This tendency is clearly visible in the Kaiserchronik, or

Emperor's Chronicle, in which the first attempt is made to

give a survey of universal and German history in a poetical

form. The romantic tales of Alexander the Great and of

the battle of Eoncesvalles were translated from the French,

—

the Akxanderlied by the Pfafi"e Lamprecht, the i?oZand«/ied

by the Pfafi'e Konrad ; while old national traditions contri-

buted fitting subjects for such epic poems aa that concern-

ing the adventures of the Lombard King Rother. Lyric

poetry, hitherto altogether neglected, sprang suddenly into

vigour in the remote east of Austria about the middle of

the century, and soon found its way to other countries.

But the most decided advance was not made till about 1 180,

when the new forms of social life that had crept in among

the more cultivated classes, in imitation of the laws and

customs of French chivalry, began to exercise a powerful

reforming influence on all branches of poetry. The example

set by the Netherlands poet, Heinrich von Veldeke (who

for some time lived, and partly wrote, in Germany), in his

Eneit, or ^iieid, was soon followed by the three great epic

masters of the period, Hartmann von Aue, Gottfried von

Strasburg, and Wolfram von Eschenbach. About the same

time the Nibelungenlied and other compositions of a more
national character were composed, while lyric poetry was

raised to a height of excellence never attained at any other

period of the Middle Ages, and best represented in the songs

of Walther von der Vogelweide. It is trje enough that

this new chivalrous poetry was not always very original in

thought ; indeed, most epic poems of this class, and many
lyric stanzas, have been directly copied from French models ;

' See his DenkmUXer, Introduction.
' See W. Soberer, GachiehU der deuUchen LiUratur im XI. vnd

XII. Jahrhundert, Strasburg, 1875.

but its influence on the culture of the language was
immense. It was then for the first time that Germany
possessed a real literary language, undoubtedly homogeneous

as far as style and metre are concerned. Whether a similar

unity of the outer form of speech hadalready been reached

at that period is a point very difficult to decide. The
question was raised for the first time as early as 1820, by
Karl Lachmann, in his Auswakl aus den hochdeutsclien

Dichtem des XIII. Jahrh. Lachmann's opinion was that

the poets of the 13th century spoke a definite, unchange-

able sort of High German, a few minor dialectal peculiari-

ties being excepted, and that uneducated scribes had been

guilty of introducing older or corrupt forms of the common
speech into our manuscripts. These views were at the

time unanimously accepted, and are still held (though in a

somewhat modified form, admitting two literary idioms,

one in the south, the other in the midland) by a majority

of the German philologists of the present day. As a

consequence of this, most of the "critical" editions of

Middle High German poetry that have appeared since

Lachmann's time do not reproduce the original readings of

the manuscripts, but give the texts in a "corrected" form,

commonly called " correct Middle High German," which is

assumed to appear in its purest form in the works of

Hartmann von Aue. It is chiefly Alemannian, or Swabian,

with some Frankish peculiarities of spelling in the use of

the consonants, in order to produce a greater resemblance

to ordinary Modern High German orthography. No manu-
script, however, is known to be written in exactly the same
language or orthography ; nor are there any poets, except

those of Swabia, who do not clearly show by their rhymes
the existence of dialectal forms in their speech, All incon-

gruities in the rhymes disappear when they are transferred

to the forms peculiar to the local dialects of their authors.*

It was therefore but natural that a reaction against

Lachmann's views should ultimately have set in;* and
this reaction appears to have been right in denying that

dialectal forms were purposely and studiously avoided,

even by the classic authors of the period, with a view to

the approximation of their language to a certain universal

idiom never existing anywhere but in the fancy of certain

modern writers. How injurious to the study of Middla
High German dialects the views of Lachmann, had they

prevailed, must have been, it is easy to see ; but on the

other hand it must not be forgotten that the only method
of investigating the dialects of the single authors was that

followed by Lachmann, viz., to reconstruct them by a care-

ful study of the rhymes, for the dialects of the manuscripts

are often, nay in most cases, clearly different from those of

the writers themselves, as shown by the rhymes; It is

therefore not so much the principle of reconstruction that

has been resisted by Lachmann's opponents as the way
in which this reconstruction has been practically carried out.

For prose writings of course no such reconstruction is pos-

sible; still, prose documents, especially such as were destined

for local use only (charters, &c.), and therefore less liable to

adulterations of the original, are often the main sources for

German dialectology.

The prominent feature of German (Low German in-

cluded) in this period is the levelling of the unaccented

vowels of the inflexional and some of the derivative syl-

' Tliis has been exemplified in a most masterly manner by W.
Braune, in his Untersuchungen iiber Heinrich von Veldeke ; see Zeil-

schrift fiir deutache Philologie, iv. p. 279 sqq. Braune has conclu-

sively shown that Heinrich von Veldeke never tried to write German
(although he wrote for German readers), as had generally been sup-

posed before, but simply wrote in his familiar Netherlands dialect.

* See especially H. Paul, Qab es eine miiUUwchdeutsche Schri/l-

sprachet Halle, 1873. Paul seems, however, to go too far in denying

the existence of some peculiarities of style pointed out by Xjachmana

and his followers.
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lables already mentloucd. As to the former there is

only one exception, viz., the retaining of the termina-

tion ia (pronounced as Modern German u or French

long u) for the nom. sing. fem. and the nom; and ace.

plur. neutr. of tbe adjectives {blindiu, while all other

cases have the levelled e) ; and even this seems to be a

speciality of Upper German, the corresponding Midland

form being bliiide as in Modern German. The unaccented

e is frequently dropped in all dialects, especially in the

south, where the dropping is almost regular after an r or /

closing a short syllable, as in bei-n, stein, for hei-e)i, stelen, to

bear, to steal ; Old High German, beraii, stelaii. In the

Midland dialects i is often written for this e, thus betin,

efeliii. The accented vowels of the root syllables are greatly

changed in this period by the " Umlaut," or mutation of

sounds, being an assimilation of these vowels to an i or y
originally following. Thus a, d, o, o,- u, u, uo are changed

to e, ce, U or 6, a?, ii, iu (long ii), iie, as may be seen in the

following instances :

—

hxviit, hand, pi. hende; rat, council,

1)1. rate
;

gcilt, gold, guldin, golden, or mohte, I might, subj.

tnoiiie ;
grdz, great, grceze, size ; hua, a kiss, kussen, to kiss

;

tnus, mouse, pi, viiuse; guot, good, giiete, goodness. The
Umlaut, however, is not always expressed in the spelling of

the manuscripts, though it must have existed in the living

language. ' Of the diphthongs, ixi, has been changed into

long ii, but the old spelling is often retained in the MSS.
(liule, modern Leute, Old High German liuti, people). As
to the consonants, the Ih sound had nearly disappeared at

the beginning of the period, and was lost entirely in its

course ; sk has passed into the sh sound, written sch as in

Modern German. Spelling in general is simpler, and in

some points more rigidly phonetic than in Old German.
Final voiced consonants, as b, d, g, are generally changed

into the corresponding voiceless sounds, as p, t, c (in High
German grap, grave, gsn.grabes, pfat, path, gen. pfades, lac,

day, gen. dages ; in Low German graf graves, pat pades,

dach dages). Double consonants are simplified in the same
position, as in Old German {bal, ball, gen. ballcs). The use

of the letter v has greatly increased ; in High German it

means simply/, and is therefore quite superfluous ; in Low
German its pronunciation is / at the beginning of words,

while in the middle of words It has the same sound as

English V.

The leading dialects of the period are those of Old Ger-

man, the most noteworthy difference being the accession of

the dialects of the kingdom of Saxony (Obersdcksisch, or

Upper Saxon) and Silesia to the midland dialects, and those

of some eastern provinces of Prussia {Niedersdcksisch, or

Low Saxon) to Low German, in consequence of the Ger-

man colonization of these countries. Low German, to

begin with, has retained the phonetic structure of its con-

sonantal system unaltered, except by the loss of theYA sound.

The spelling of the vowel system is very imperfect.

Umlaut is not expressed in the older manuscripts, except

in the case of a and e. A long e corresponds to both High
German ei and ie, a long o to High German ou, ou, and uo,

He, the only diphthong generally admitted being oit. before a
w, as in kouweii, to hew. The pronunciation of e and o must,

however, in these cases have been different according to their

etymological values, for all the High German sounds men-
tioned above are distinctly kept asunder in the modern Low
German dialects, and ei and n or & are often written for e

and o where they stand for High German ei and ico or we, but
never otherwise. It is most likely, judging from the present

state of things, that open e, o were the equivalents for High
German ei, ou, ou, while close e, o corresponded to High
Oerman ie, uo, iie. The prefix ge is dropped, as in English
Bnd in the Scandinavian languages (thus bort, birth. High
German geburt). But the most remarkable fact in the his-

tory of Low Gerinan sounds is the restoration of nd or un
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for i/i after a dropped nasal sound (see above, p. 516), as in
ander or auner, other, for Old Saxon othar, or in mmit,
mouth, for Old Saxon muth. This trausition cannot be
explained by any phonetic laws, but must necessarily be
ascribed to High German influence. As to the inflexional
system, a similar influence seems to have introduced the
High German terminations of the plural of verbs (wt geven,
gigevef, se gev.en we, you, they give). The Old Saxon
-s in the nominative plural has been dropped, as in Higli
German. The following lines quoted from the municipai
laws of the town of Hamburg (written 1270) maybe taken
as a fair specimen of 13th-century Low German:—"Dat
nement syn erue verkopen schal, he no bede id erst synen
negesten. So we syn erue vorkopen wil, dat bynnea
desser stad vnde bynnen dessem wicbelde belegen is, da
schal id bedeu twen synen negesten vrunden, dar syn erna
vp vallen mach, vnde wil it erernen kopen, so mot he syn
erue wol vorkopen deme de eme dar vmme allermest geuen
wil." " That nobody shall sell his inheritance, unless he
offer it first to his nearest (relations). Whosoever is willing
to sell his inheritance, that is situated within this town and
within these precincts, shall offer it to, two his nearest
friends (relations), to whom his inheritance may fall, and
if neither of them is willing to buy it, he must (may) well
sell his inheritance to him who is willirg to give him most
for it."

The differences of the main dialects of High German are
not very striking during the first stage of this period.

Alemannian is best characterized by its rigidly keeping its

original vowel qualities, some of the modern Swiss dialects

showing exactly the same system as about 1200. Swabian
is easily discovered by its frequent use of au for a, as in

gann, to go, for gan. A very important change of vowel
qualities is found to have taken place, at a very early time,

in the Bavarian dialect. While ie, uo, iie were preserved as

in Alemannian, ei, ou, die were changed into cei (or ai), au, en
(or au), and three new diphthongs, ei, o?j, eu, sprang up
from the long vowels i, u, iu (&). In the Midland dialects

again, ei, ou, and z, u, u were kept, as in Alemannian
(although il is generally not distinguished from u in writing,

as in most Midland maniiscripts no special signs for tbe
Umlaut vowels are used, except e), but ie, uo, iie were
contracted to simpla i, w ifi), differing from the old I, U, iu

only in their open quality. The system of these changes

may be illustrated by the following list :

—

Alemann. diep guot siieze

Bavarian diep guot siieze

Midland dip gut siize

Low Gcr. def god sote

English thief good sweet

min hus miuse stein boum froude
mein hous meuse staia paum freude
min hus muse stein boum freude

min hiis miise sten bom froude

mine house mice stone beam (joy)

As to the consonants, Alemannian and Bavarian stiU clung

to the use of ch or kch for ordinary h, as chomen, for Icomen, to

come. P initial for b is especially Bavarian, and was rather

more frequent in the 14th and 15th centuries than before ;

w initial is often expressed by b in Bavarian manuscripts since

the 13th century ; thus we find paideu, both, for beidiu or

peidiu in Alemannian, or beide in the Midland dialects,

and beip, wife, or even zbai, two, -for ordinary loip, zwei; k
initial for ordinary g went altogether out of use. In

Midland orthography the two sounds of Old High Germatt

z, viz, is and ss, were expressed by fz or zc, and z or zz re-

spectively. The following specimens of the language of

this period are taken from the Scht/aibenspiegel, or Swabian

Law, for Alemannian (13th century); the Spiegel dgutseher

Leute, or Mirror of Gorman People, for Bavarian (14th

century) ; and a Midland version of the Sachsenspiegel, or

Saxon Law ' :.

—

1 Tlie editions whence the extracts are taken are—for the ScAuxjien-

spicgel, that of Lassbefg, TiibingeD, 1840, p. 5; for the Spiegei

deutscher Leute, that of J. Ficker, Imisbruck, 1859, p. 35 ; and f<K

the. Sachsenspiegel, that of Hildebrand, Leipsic, 1870, J). 2,
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Schwabmspicgcl. Sp. dculsclKr Zcute, Sac/iscnspiegcl.

Dcm pabest ist ge- Dembabstistgesctzet Deme babste ist ouch
fectzet in besclieiden- ze richten ze beschai- gesaczt zu ritene zu
licher zit ze rihten doner zeit auf einen bescheidener zcit uf
Vf einem blanchen blanchem rosse, vnd eime blanken pferde,

pherde, md ' der der chaiser sol im den und der keiser sal im
cheisersoldempabest stegraif haben durch den stegereif halden,
den stegreif hahcn, daz sich der satel icht durcb daz der satel

daz sich der satel nit cntwende. Ditz ist nicht enwinde. Daz
entwinde. Daz be- dev beschaidenunge: istdiebezcechenunge:
zcichent daz, swaz swaz dem babest swaz demo babste
dem pabest widerste widerste, daz er mit widerste, des her
desermitgeistlichera geistleichem gcrichte nicht mit geistiichem
gerihto niht betwin- nicht bctwingen gerichte getwingen
gen mac, daz sol der muo;e, daz sol der mag, daz ez der keiser
cheiser vnd ander chaiser vnd ander mit werltlichem ge-
weltlicha rihter be-_ wertleich richtcr mit richte twinge deme
twingeu mit der der a^chte betwingen babste gehorsam zu
ehte. vnd das gcistleich sol wes'ene.

twingen mit dem
panne.

" To the popo it i3 set (ordained) that he shall judge at

a certain time,(sitting) on a white horse, and the emperor
shall hold the stirrup to the pope, that the saddle may not

Blide oflF. This means that whatsoever resists the pope, so

that he cannot overcome it with spiritual censure, the em-
peror and other secular judges shall overcome with the pro-

scription, (and the spiritual [court] shall exercise discipline

with the ban)."

In the 14th and 15th centuries the development of the

dialects rapidly advanced. The greatest changes were those

occurring in the vowel system. The new diphthongs ei,

ou, ett, for older I, u, iu, which had originated in the south-

eastem parts of the Bavarian district gradually spread to

the nortli and west ; even some of the Soutii Midland
dialects, ns Bohemian and Silesian, began to partake of this

change, while the nortli Midland dialects and Alemannian
remained unaltered. Short root syllables ending in a single

consonant began to be lengthened in almost a.ll dialects,

as gcbeii, nemen, for gcben, nemen, to give, to take. Unac-
cented e was dropped in the southern dialects, especially in

Bavarian, to the utmost e.^tent possible. Such forms as

pschcech, gtorst, koert, for beschcehe, happened (subj.), gelorste,

I durst, getueret, heard (part.), began to be quite familiar.

Even before a final / or nasal sound e was now and then
dropped in Bavarian, as in gebm for geben, to give, gegnt for

gegetide country, which are exactly the forms still used in

onr time. Midland and Low German dialects continued
to be much more conservative in all these respects. In the

consonantal system we have Xo mention the loss of the z

sound in all dialects, where it was a simple spirant (not ts);

although the letter z was still often preserved in spelling,

it was frequently confounded v,-ith s in the rhymes, a thing

which never occurred in the earlier centuries. Alemannian
is chiefly distinguished by its constant change of sm, sii, si,

sw, sp, st into schm, sckn, schl, schw, schp, scht, os in schmit,

smith, schnc, snow, sfldafien, to slay, schwimmen, to swim,
geschprochen, spoken, geischt/ich, "gliostly," spiritual. Late
Bavarian favours such spellings as chrankch, pelcch, for

krank; becke. Spelling in general was much neglected,

although it was not quite so bad as often in the I6th cen-

tury, when there was a strong tendency towards crowding
OS many letters into a word as possible.

Whi[» the 15th century was thus marked by great diver-

gencies of the spoken dialects, important steps towards
gaining a greater uniformity of literary speech were made
in the same period by the invention of the art of printing,

and by the development of certain Kanzleisprachen, or lite-

rary idioms of the imperial and other chanceries. There is

no need to explain how the habit of reading books printed

in dialects not familiar to the reader must have obliged the

learned public of the time to acquire a certain amount of

knowledge of dialects in general, and must have made them
iettcr aware of the pcculiaritiea of their own idioms than

was either necessary or possible at the time when manu-
scripts written expressly in the local dialects of the readerj

were the only means of conveying literary information.

Besides, writers as well as printers must soon have found
it profitable to publish their works in a language readily

understood by readers in all parts of the country. Tlio

principal work, however, was done in Germany by the

chanceries. Atnong these the imperial chancery naturally

held the most prominent position; and, inasmuch as its

public acts were addressed to readers of all dialects exist-

ing throughout the empire, it obviously had also the greatest

interest in calling into existence a general idiom. In the

14th century no difference- between the language of the
imperial chancery and the local idioms of the particular

emperors was yet visible.^ The public Acts of Louis of

Bavaria (1314-1347) were written in the Bavarian dialect.

The succession of Charles LV. (1347-1378) was accompanied
by the introduction -of the Bohemian dialect 'into, the
imperial charters. This dialect, as was natural from its

lopal position, • was 'neither purely Southern nor purely
Midland. Ei, ou, eu for i, u, iu were frequently adopted
from the Southern dialects, but ch for k and p for h wpro
generally rejected; unaccented vowels were preserved to

about the same extent as in Midland German. In the reign

of Wenceslaus of Bohemia (1378-1400) the same state of

things was maintained; but in the charters of Rupert, thn

elector palatine (1400-1410), we find the Midland iia'ect

of the Palatinate. Sigismund (1410-1437) reintroduced the

Bohemian dialect, which by this time had, with the excep-

tion of a very short period, prevailed for nearly a hundred'

years in the imperial chancery. It was therefore but natr

ural that Duke Frederick of Austria should exchange t-he

Austrian dialect of his ducal chancery (which abounded with

kch, kh, kg for k, and p for b) for the Bohemian chancery

dialect of his .predecessors, when he succeeded to the

imperial throne (1470-1493). His example was followed

by Maximilian "(1493-1519), but only so far as public

Acts' were concerned. In charters destined for local Austrian

use as well as in his private correspondence he always

kept his vernacular Austrian dialect, showing thus that no
change of the spoken idioms had been caused as yet by the

introduction of the new artificial language. In the same
manner and at the same time the Midland dialect of the

electoral chancery of Saxony came to be better adapted for

general use by the adoption of the Southern ei, ou, eu for

i, u, iu, and the abolition of several prominent Midland
peculiarities.

Modern High Gerntan.—In the preceding paragraph we
have ttied to give a short sketch of the origin of literary

Modern High German ; and it is this very idiom of the

imperial and Saxon chanceries that Luther made afterwards

popular by his translation of the Bible and his numerous
other writings. We may quote his own words in.' confir-

mation :—
" Ich habe keine gewisse, sonderliche, eigne sprache iin deutschen,

sondem brauche der gemeinen deutschen spiache, das mich beide

Ober- und Niederliinder verstehen mbgen. Ich rede nach der sech-

sischen cautzlei, welcher nachfolgen alle fursten vnd konige in

Deutschland ; Alle reichsstedte, fiirstenhofe schreiben nach der

sechsische'n vnd vnsers fursten cantzeley. Danimb ists auch die

gemeinsto deutsche sprache. Kaiser Maximilian vnd chiirfiirst

Friderich, hertzog von Sachsen, haben im rbmischen reiche die

deutscheji sprachen also in eine gewisse sprach zusammcngezogen."'

Luther's language, again, w^as soon acknowledged by Ger-

man grammarians, as Sebastian Franck (1531) and
Johannes Clajus (1578),and was accordingly imitated, as the

' The particulars which follow are chiefly taken from an able sketch

byDr E. Wiilcker, Die 'EnUtehunij der kursSchdsclien Kanzleispraehe.

See Zeitschrift des Vereins fur thiiringisclie Gcschichle, ix. p. 349.
' Ttschreden. ch. 69. Dr Wiilcker assigus these words to tbe year

1545.
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best pattern o( High German. It is true*that in the IGth

ceutury many writers, especially in Switzerland and Lower

Germany, still clung \.ith great pertinacity to their native

dialects. But about IGOO Luther's language was fully

established as the ouly idiom of literary intercourse through-

out Germany.! The changes the language has undergone

Biuce Luther's time mostly concern the inflexional system.

In the. strong verba the differences between the singular and

jilural and the indicative and subjunctive of the past haye

bseu levelled in the course of time: thus, ichfand, toir fan-

den, I, we found, subj. ich fdnde, or iah sclmitt, xoir

schnitUn, I, we cut, for ich /and, wir funden, ichfunde, or

ic/t schneit, wir schiiilten. At present the verb iverdeii, to

become, is the only specimen left of tha old regular inflex-

ion :

—

ich ward, toir wurden, ich unirde; but even here a

new irregular form, ich wurde, has come into nse and almost

Buperse-led the more archaic ich ward, which is now cliiefly

confined fo poetry. JIany other vowsl changes have taken

place besides, as in loebe, toob, gewohen, weave, wove,

woven, for Middle High German wibe, wap, geweben, so

that the old system of " Ablaut," or vowel change in the root

syllables of the strong verbs has often become quite indis-

tinct. A great number of verbs have passed from the strong

inflexion to the weak, and vice versa. The declension of

substantives has also been greatly altered. Umlaut is now
regularly used as-a plural sign with most monosyllabic and
many dissyllabic masculine words, as in baum, bdume, or

nagel, nagel, for ^liddle High German bourn, bourne, and
uagel, nagele; originaUy it was confined to a much smaller

number of words (i-stems, as gast, gdste. Middle High Ger^

man gast, geste). Other masculine words hqve adopted the

plural -er, together with Umlaut of the root syllables, from
the neuter declension, as ?«a«?i,n2«Kner, geist, geister, besides

frequent exchanges between the strong and weak declen-

sions, which cannot be specified here. The strong and the

weak declension of femiuina words originally ending in e

have been melted together, one form (ending in e or a
consonant) being used for all singular, and one (ending in

en or n after a consonant) for all plural cases, as gabe,

gahen, zahl, zahlen, zunge, zungen, for Middle High German
gabe, gabe, gen. and dat. gdben; zed, sal, gen. and dat. zabij

ztmge, gen. dat. and ace. zungen, pL zungen through-

out. As to phonology, no change of vowel qualit-^ is

noticeable in literary German. Modem High German
etill has the Midland sounds I (often spelt ie), u, u, for

Southern ie, no, iie, as v.ell as the Bavarian diphthongs ei,

au, eu (ail,), for the older sounds I, w, t'w, the Utter not
being distinguished either in spelling or in educated pro-

nunciation uom the older diphthongs ci, ou, ou. We have
thus iwei, drei, haum, haus, frendc, hawser, leute for Middle
High German zwei, dn, boum, hiis, vriiude, hiusei; liute,

Change of vowel quantity is tho most prominent phonetic

feature of Jlodern High German when compared with the

earlier stages of the language. All root-syllables ending,

formerly in a short vowel followed by a simple consonant

have now become long, either by lengthening the vowel or

by doubling the consonant, thus tag, tdge, sal, bote, or gott,

goltes, blcUt, blatter, for Middle High German tag (or toe),

i&ge, sal, bote, got, goies, bldt, bleter. The rules for dropping

unaccented vowels have often been changed accordingly,

It must not be forgotten, however, that all these rules are

only applicable to the literai-y idiom ; the dialects, and even

those of the educated people, often differ very materially

from the rules laid dowTi above. There is', indeed, no such

tiling as a generally recognized standard pronunciation of

German, except perhaps on the stage, which no doubt has

exercised and still exercises a certain influence on the cur-

' For fuller particulars readers are refeiTed to H. Riickcrt, Gescl.ichte

der neuliochdiviachen SfJi/rifisprache, 2 vols., Leipslc, 1875.

rent opinions as to how one ought to pronounce, but has
not been pov.erful enough to abolish all dialectal peculi-

arities in the case of even the highest classes. Only a very

few general rules can be given. Englishmen will do well

to pronounce the vowels as in Italian : it and o are rounded
or labialized i and e sounds, formed by pouting the lips

while trying to pronounce i or e. Long vowels are always

pronounced simple, never as diphthongs (which is fre-

quently the case in Englisb, especially with a and o). Un-
accented e is invariably drojjped in the terminations el,

en, the real pronunciation of such words as handel, bitten,

lippen, haben, nehmen being handl, biV.n, li;>pn or lippni,

habn or hdbm, nem (with a lengthened m) ^ Among the

peculiarities of the consonantal system we may mention tho

sound of ch (in two distinct varieties as in ach and icli), tho

z, which is a combination of t and 5, aud the r, which ought

to be trilled with the, tip of the tongue, but is often

pronounced as a uvr.iar or guttural sound. S initial is

generally sounded like ths English z, in stage pronunciation,

but not usually elsewhere ; st and sp initial are never pro-

nounced on the stage like English st or sp, but are always

slU, shp, as iu stein, sjnel, pronounced (to use English

spelling) as shtine, shpeel. The English w ought to be

avoided. The German w sound is more like English v,

but somewhat softer
J
in Midlard pronunciation a sound

intermediate between English to aud v takes its place.

German v is simply/.^

The varieties of the German dialects of the present are

too numerous to be described here. It may sufSce to state

that the old divisions of Low German, Midland, and Upoer
German dialects are stiU applicable. Among the first, the

Western or Westphalian dialects are distinctly marked by

the pronunciation of y initialas agh, or voiced ch (sometimes

even voiceless), and the use of numerous diphthongs, both

loug and short, instead of simple vowels. The principal sub-

divisions of Slidland Gerinan are the Lower Rhenish or

Middle Frankish dialect (including the German dialects of

Transylvania), South-Western and Eastern orHigh Frankish,

Hessian, Thuringian, Saxon, and Silesian. Alemannian is

divided into the three main groupsof Swabian, Alsatian, and

Swiss, while Bavarian is constituted by several subdialects

spoken iii Bavaria and Austria. The study of these dia-

lects has bein carried on in Germany for a considerable

time,* but not always very successfully, especially so far as

phonology is concerned ; for many observers, while well-

trained in all the disciplines of the older school of philology,

have been totally ignorant of the simplest laws of phonetics.

It is only within the last few years that the value of phonetic

studies (although they began in German researches) has

been duly recognized in the country of their origin, and

dialectology has not hitherto gained much by the more

theoretical study of general phonetics. Borne excellent

beginnings indeed have been made, among which Dr Win-

teler's book on his native Swiss dialect holds by far the

foremost rank;^ but it is probable that a long time must yet

elapse before Germany can possess so well trained and inde-

pendent a_ school of phonetists as that which already exists

in England headed by Mr A. Melville Bell and Mr Alex-

ander J. Ellis. Not till then, however, can a real history

of the German language be written. (e. si.)

' Foreigners are easily detected by their generally inserting a real

vowel-sound before the I, n.
' For more accnrate descriptions of the German sounds see E3

Sievers, th-undziiye der Lauijihysioltigie, Leipsic, 1876.

* A very full list of books leferxirg to German dialectology h.-m

been given by C. H. Herrmann, Bibliotheca Oermanica, Halle, 1878,

p. G7 sgq.
' J. Winteler, Die Kerenser Mundart des Kantrms Olams, Tjeipsic,

18 76. This is indeed the only work that can be .instly compared with

D r J. A. H. Munay's Dialect of the Southern Counties of Scotland^

•published in 1873.

X. - 66
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PAET IV.—LTTERATURE-

Ancieni There is a deep vein of poetry in the Teutonic nature,

pcotry. auj it appenrs to have revealed itself in the earliest

ages. According to Tacitus, the Germans of his time had

ancient songs relating to the god Tuisco, his son Mannus,

and the three forefathers of the Teutonic race. They had

also poems in honour of Arminius, the original subject of

Ti'hich was probably the god Irmin, whose pillar Charles the

Great overthrew long afterwards in his first campaign

against the Saxons. A song called " barditus," celebrating

the greatness of the war god whom Tacitus calls Hercules,

was sung or chanted by the freemen as they advanced to

battle. The name " barditus " led some ingenious writers

of the 18th century to speculate respecting an order of

bards among the ancient Germans ; but there is no evidence

that any such order existed. " Barditus " meant inthe first

instance a shield, and was transferred to the song because,

•while the singing went on, the shield was held to the mouth

to make the sound more terrible. It is the opinion of many
critics that the stories of "'Reynard the Fox" and "Isengrim

the Wolf" may be traced back to these remote times. If so,

the probability is that they were brought by the Teutons

from Asia, and were originally common to the Aryan family.

There is every reason to believe that some elements of the

Nihehmgcnlied belong to the prehistoric age. The legend

of Siegfried has all the marks of extreme antiquity, and it

seems to have had at first a purely mythological character.

Of the rhythm in which these primitive conceptions were

embodied we have no certain knowledge ; but as the most

ancient poems which have been preserved are in alliterative

verse, it is reasonable to assume that this had grown up long

before writing came into use.

Opposi- I. The Early Middle Age.—When the German tribes be-

tion of gan to accept Christianity the clergy everywhere opposed tlie

^J"® native poetry, and strove to replace its rude conceptions by
'"''''

the toilder images of the gospel. Among the Goths of the

4th century Bishop Ulfilas took the most efifectual means
of achieving his purpose by preparing a clear, faithful, and
simple rendering of the Scriptures,—a translation which has

been of inestimable value in the scientific study of the

Teutonic languages. No clergyman of like genius arose in

Germany itself ; but there, too, pagan compositions were

steadily discouraged. Charles the Great was the first to

check this hostile movement. He showed his love of his

native speech, not only by beginning to put together a

German grammar, but by issuing orders for a collection

of old German poetry. Louis the Pious had little sym-

pathy with the taste of his father, but he could not

efface the impression produced by the great emperor. Many
of the clergy ceased to dislike that which so mighty a friend

ef the church had approved, and in some monasteries there

were ardent collectors of ancient epic fragments and ballads.

These treasures of Old High and Low German literature

are nearly all lost, but from the small portions which have

come down to us, and from hints in Latin chronicles, we can

at least make out the themes with which many of them dealt.

Erraanrick, or Ermanaricus, the famous Gothic king of the

4th century, was the subject of a large number of poetical

legends. Siegfried continued to be a great epic hero, and
from about the 7th century he appears to have been no
longer treated as superhuman. The legend of the over-

throw of the Burgundian king, Gundicarius or Giinther, by
Attila assumed many forms, and was at a later time
connected with the story of Siegfried. Around the

name of Theodoric the East Goth, as Dieterich, several

legehds soon grouped themselves ; and from about the
Cth century he was associated with Attila, with whom

in history ho had nothing to do. Unfortunately, the frag-

ments which have been preserved—all of which are

alliterative—do not treat of these supreme heroes ; their

subjects are of subordinate importance and interest. The
Hildehrandslied, which was written from traditional nar-

rativa' early in the 9th century, and is in a mixed dialect,

introduces us to a follower of Dieterich. Hildebrand, re-

turning from the wars carried on by his lord, is compelled to

fight bis own son ; but wo are left in uncertainty whether

father or son is conqueror. The Ludwigslied is a ballad of

the latter part of the 9th century, written in honour of a
victory gained over the Northmen by Louis III., the West-

Frankish king. The author was probably a monk who had
been a favourite at the court of Charles the Bald. There is

also an Old High German ballad celebrating the reconcilia-

tion of Otto I. with his brother Henry; and similar ballads are

known to have kept up the fame of Duke Ernest of Swabia,

who rebelled against Conrad 11., and of many other popular

heroes. Walter of Aquitania, who flies with his bride from

the court of Attila, and at Worms fights King Giinther and
his warriors, is the hero of a Latin poem of the 10th cen-

tury, written by a monk of St Gall, whose materials were

evidently taken from a more vigorous German original.

The Mersehurger Gedichte, two songs of enchantment,

were written in the 10th century, but must have come
iiown from a much more remote period. They are chiefly

interesting for the light they throw upon the religious

beliefs and customs of ancient Germany.
The old ballads, which were intended to be sung as well Wdi«.

as recited, were handed down from generation to generation, *''**•

and necessarily underwent many changes. They were pre-

served from an early period in the memory of the people

by professional minstrels, who were held in considerable

honour in the time of Charles the Great, but were after-

wards rather tolerated than encouraged by the higher

classes. Many of them were blind men, and in their soli-

tary wanderings the ancient stories must often have assumed

in their minds new shapes. They usually accompanied

their singing with the zither or the harp.

Of the works with which the church sought to counter- ReligicxM

act pagan influences very few remain. The most import- P<'«*T>

ant is Heliand, a Low German poem in alliterative verse

said to have been written by a Saxon at the request of

Louis the Pious. It is a narrative of the life of Christ,

and follows closely the Four Gospels, whose separate

accounts it attempts to harmonize. The author has con-

siderable force 'and freedom of expression, and seems to

have been so absorbed in the grandeur of his theme as

to have deliberately rejected rhetorical ornament. The
so-called Krist of Otfrid, a High German poet, who
dedicated his work to Louis the German, has the same

subject, but is not nearly so effective. It ia the first

rhymed German poem, and the necessities of rhyme often

compel Otfrid to fill out his line with words and phrases

which obscure his meaning. His lyrical passages are too

didactic to rank as genuine poetry. The fragment of

Muspilli, a Bavarian poem of the 9th century on the Last

Judgment, indicates power of a much higher order. Its

form is alliterative; and reminiscences of paganism are

strangely mingled with its Christian ideas.

During the reigns of Charles the Great and Louis the M"nvti«-

Pious secular learning was zealously cultivated in the I""^"'*'

monasteries of Germany as well as in those of other por-

tions of the Frankish empire. The school established hy

Hrabanus Maurus in the famous abbey of Fulda vied

with that of Tours, where Hrabanus had been a pnpii
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of Alcuin, in the excellence of its teaching. In the

iwars with the Northmen, with the JIagyars, and with the

plavs under the later Carolingian kings, many of the

ecclesiastical institutions were destroyed ; but they sprang

up again under the protection of Henry I. From the time

of his son Otto I. the Germans stood in direct relation with

Italy; the marriage of Otto II. with the princess Theo-

phano brought them into connexion with the learning and
refinement of the Byzantine court ; and Gerbert, the friend

of Otto III., afterwards Pope Silvester II., introduced them

to some of the achievements of Arabian science. These

influences quickened the energies of enlightened church-

men, and originated an intellectual movement which to

60me extent continued duriog the vigorous reigns of the

first two Franconian sovereigns, Conrad II. and Henry III.

The chief subject of study was the scholastic philosophy,

to which, however, in its earlier stages, Germany made no
supremely important contribution. The Neo-Platpnic ten-

dencies of Scotus Erigena were opposed by Hrabanus
Maurus, who remained loyal to Aristotle and Boetius

;

and his example was generally foHowed, not only by his

successorsin Fulda, but by the members of all other German
Schools. The school of St Gall was exceptionally active,

and one of the monks, Notker Labeo, who died in 1022,

wrote some original philosophical bonks, and translated

into German the De Consolaiione of Bjetius and two of

Aristotle's work.s. In pure literature very little was done

;

but there are sev^al well-written Latin histories belonging

tj the 11th century. The best thought of the age was
manifested in its Romanesque architecture, and in the then

subordinate arts of painting, sculpture, and music.

II. The Age of Ckivalri/.—The reign of Henry IV., dur-

ing which the struggle between the empire and the papacy

began, had a disastrous effect on the national culture; and
the evil was not remedied under the disturbed rule of his

two immediate successors. But under the Holienstaufen

dynasty, during the period of Middle High German, the

country passed tlirough one of the greatest epochs of its

literature. The more learned of the clergy interested them-
selves deeply in the development of scholasticism through

the nominalists and the realists; and in the 13th century

Albertus Magnus, a native of Swabia, produced the first

systematic exposition of Aristotle, in the full light of

Arabian research. It was, however, in poetry that Ger-

many achieved the highest distinction ; and' her most
important poets were members of the knightly class, which
at this time rose to its utmost pow-er and fame. There-

were many reasons why the members of this class became
sensitive to the higher influences of the imagination. In
the first place, they had the elevating consciousness of a

life shared with a vast community which set before itself

the loftiest aims. Historians sometimes take a malicious

pleasure in contrasting the mean performance of many
knights with their high vows; but these vows at any rats

introduced into the life of rough nobles an ideal element,

and inclined them to take interest in the gentler and nobler

aspects of existence. In the Italian wars of Frederick Bar-

tarossa the German knights saw more than they had ever

before done 6f Southern civilization, and their minds were

continually stimulated by the varying fortunes of their

adventurous emperor. Of still greater importance was the

influence of the crusades, in which the Germans first took

an active part under Frederick's predecessor, Conrad III.

The crusaders had a remote and unselfish aim, connected

with all that was most sacred and most tender in their

religious ideas ; and this alone would have created a senti-

ment favourable to poetic aspiration. But, besides this,

the far-off Eastern lands, with their strange peoples and
mystical associations, awoke dreams which could not have

other than harmonious utterance, and on the return of the

warriors they stirred the fancy of their friends with reports
of a new and greater world. V.'hile the crusades lasted,the
knights were forced into intimate acquaintance with the
clergy, whose refined culture inevitably to some extent
softened their rudeness; they also fofmed friendships
with representatives of French chivalry. In France the
works of the troubadours and the trouveres formed one of
the most prominent elements of the national life, and the
French nobles did not forget in Palestine the songs and
romances of their home. The better minds in the German
armies caught the inspiration, and longed to distin<niish
themselves by like achievements. And their desire°was
deepened when, by the acquisition of the Free County of
Burgundy, Frederick Barbarossa opened a new pathway by
which intellectual influences might pass from the western
to the eastern bank of the Rhine.
The poetic impulse which thus entered Germany affected

a wide cirqje ; the highest princes as well as the humblest
knights felt its power. Even the emperor Henry VI. him-
self is said to have been moved by the prevailing feeling,
and to have composed verses. At the imperial and princely
courts poets were encouraged to give expression to their
genivis ; and the ladies whose beauty and virtues they de-
lighted to praise stimulated their endeavours by marked
appreciation. Thus the national imagination found in the
whole temper of the age an atmosphere well adapted to
the blooming of its first spring-time.

The most characteristic outcome of this active era is the Poet -«ji

series of poetical romances produced in the 12th and 13th i-omii «'

centuries. The German poets might have found magni-
ficent material in their old, native legends ; but for the
most part they preferred subjects which had already been
artistically wrought by the trouveres, whose methods
and style they also closely imitated. Among the themes
they selected may be mentioned the legends of Alexander
the Great, of Charles the Great and his paladins, of
Arthur and the knights of the Round Table, with the
allied legend of the Holy Grail. The fortunes of Tris-

tram and Iseult also exercised a powerful charm over
many minds. These and all other chosen subjects were
treated wholly in the spirit of chivalry. The poets of the
Middle Age had no idea of being true to the characteristics

of a particular epoch ; their own time was the only one they
attempted to understand. Ancient heroes became'in their

hands medijeval knights ; men who had died long before
the rise of Christianity were transformed into devoted ser-

vants of the Church And in every romance the supreme
aim was to present an idealized picture of the virtues of
knighthood.

One of those who prepared the way for the chief romance- Romaoe©
writers was Conrad, a priest in the service of Henry the writerv/

Proud, who, before 1139, composed the Rolandslied, setting

forth, in imitation of the French Chanson de Rohvid, the
overthrow of Roland, the favourite paladin of Charles the
Great, in the pass of RoncesvaUes. He was followed by
another priest, Lamprecht, who, also working upon a
French original, relates in the Alexanderlied the deeds of the
Macedonian hero.' Greater than either of these was Heinrich
von Veldeke, *.he first of the poets who may claim to rauk aa

German trou eres. His great work was the Eneit, writtep

beween 1175 And 1190. It is not only in armour and ii)

dress that Virjil's characters are here changed ; in thoughf
and feeling the^ are recreated. The language of the poen)

is so carefully ci^osen, and .the incidents are narrated with
so much spirit, that it is still possible to understand
the immense popularity it once enjoyed. Hurtmann von Harr

Aue, in Der Arr.r' Heinrich and other poems, selected "*"''

themes that are exi-emely repulsive to modern feeling; but ^°° *'^*

he was endow'ed v/'u^ genuinely plastic force, and interests

us by touching certa i\ mystical aspects of mediaeval senti-
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ment. The mas) er in whom these aspects were most fully

represented was Wolfram von Eschenbach, a member of a

noble family of Franconia, who was born during the reign

of Frederick Barbarossa and died during that of his grand-

son, Frederick IL He was one of a group of poets who
established themselves at the Wartburg, the court of the

brilliant landgrave Hermann of Thuringia ; and his <^h»ef

poem, Parzival, was composed there towards the end of the

12th century, Germany did not produce during the

Middle Ages a more truly poetic mind, and it is curious to

observe how exactly he anticipated some of the qualities for

which she long afterwards became famous. He has all the

dreaminess, the sentiment, the passion for the ideal, which

are, or rather at one time were, her most attractive charac-

teristics. The hero, trained by his mother amid circum-

etances of idyllic simplicity, suddenly passes into a world

of movement and adventure, and he is brought by accident

to the gorgeous palace of the Holy Grail, of whose kingdom
he ultmiately becomes lord. The object of the poem is

evidently to depict the strivings of a restless but noble

spirit, dissatisfied with passing pleasure, having always be-

fore it a high and spotless, aim. It is difficult for modern
readers to detect the spiritual significance of many of the

scenes ; the poet seems to escape from us into a far-oflf

region, whence his words reach us rather as dim echoes than

as clear, ringing sounds. And some of tlis descriptions are

in themselves tedious and superfluous, while advance from

one stage of the tale to another apparently proceeds accord-

ing to the arbitrary whim of the moment. Nevertheless,

the character of Parzival is a true conception of genius, and
enables us to understand, better than any other imaginative

creation of mediaeval Germany, that discontent with life

as It is, that sense of being haunted by visions of

spiritual loveliness, which, throughout the Middle Ages,

existed side by side with unrestrained delight in the out-

ward world.

A complete, almost a dramatic, contrast to Wolfram von
Eschenbach is found in Gottfried of Strasburg, the greatest

of his literary contemporaries. These two men are repre-

sentatives of a distinction which incessantly recurs;— that

between the poet who fashions spirits of a finer mould than

those we actually know, and the poet who contents himself

with penetrating into the innermost recesses of existing

character. Gottfried's theme is Tristram and Iseult ; and
the charming tale, which unfortunately he did not lue to

carry to the end, was perhaps never more beautifully told.

There are no mystic longings in the men and women he

presents tp us-: they love the earth and the sky, with their

gorgeous colours, graceful forms, and happy sounds; they

care not to inquire what may lie behind these, or whether
in the scheme of things there is a place for moral law.

Few poets have set forth so powerfully the fascination of

youthful passion. In his glowing pictures we find no
shadowy figures like those of Wolfram, with step so light

that they appear to be the figures of a dream ; his images
are clear, sharply cut, like those of the world from which
they are taken. And although psychological analysis was
unknown to him, the actions of his characters display keen
insight into the secrets of human hearts when entangled in

the most confused meshes.

Mediaeval romance bore its richest fruit in the works of

these two great poets ; and most of their successors imitated

one or other of them. Those who followed in Gottfried's

steps came nearest to a happy result, for Wolfram was one

of those lonely and daring spirits in whose remote path it is

given to few to tread without stumbling. The best known
of Gottfried's imitators was Conrad von Wiirzburg, who
wrote on the Trojan war and many other subjects, and is

tonsidered one of the most artistic of mediaeval writers.

Towards the end of the 13th century the movement showed

signs of exhaustion, and romanos began to make way for

rough popular tales and rhymed clironicles.

Fortunately the poets of the age of chivalry did not all

occupy themselves with the subjects of French romances.

A few, whose names we do not know, turned towards the

rich material in the metrical legends of their native land.

Of these poets the most important was he who collected

and put into shape the ancient ballads which make up the

Nibelungenlied. How far he modified them we cannot Nibeloa*.

tell. In the form in which we possess them, they probably enlied.

owe sometliing of their force to his genius ; but he needed

rather to arrange and to curtail than to invent, and, although

a genuine poet, he was not at all times competent for his

task. The work includes the legends of Siegfried, of

Gundicarius, or Giinther, king of Burgundy, of Dieterich,

and of Attila; and the motives which bind them into a

wliole are the love and revenge of Kriemhild, the sister

of Giinther and Siegfried's wife. She excites the envy

of Brunhild, the Burgundian queen, whose friend, Hagen,

one of Giintber's followers, discovers the vulnerable point in

Siegfried's enchanted body, treacherously slays him, and
buries in the Rhine the treasure he has long before con-

quered from the race of the Nibelungen. There is then a
pause of thirteen years, after which Kriemhild, the better

to effect her fatal purpose, marries Attila, king of the Huns.

Thirteen years having again passed, her thirst for vengeance

is satiated by the slaying of the whole Burgundian court

The Germans justly regard this great epic as one of the

most precious gems of their literature. It has little of the

grace of courtly poetry ; its characters are without subtlety

or refinement; we are throughout in the presence of vast

elemental forces. But these forces are rendered with extra-

ordinary vividness of imagination, and with a profound

feeling for what is sublime and awful in human destiny.

The narrative begins with epic calmness, but swells into a
torrent, and dashes vehemently forward, when the injured

queen makes a fearful return for her wrongs, and is herself

swept away by the tragic powers she has called to her

service. In the management of the story there are occa-

sional traces of medievalism ; but its spirit is that of a more
primitive time, when the German tribes were breaking into

the Roman empire, when passions were untamed by
Christian influence, and when the necessities of a wander-

ing and aggressive life knit .closely the bonds that united

the chief to his followers. Deliberate villany hardly ap-

pears in the poem ; the most savage actions spring either

from the unrestricted play of natural feeling, or from un-

questioning fidelity to an acknowledged superior. Here
acd there we come upon touches which indicate that the

poet who preserved the ancient legends was not incapable

of appreciating finer effects than those at which he gene-

rally aims. The sketch of the hospitable and chivalrous

Rudiger, who receives the Burgundians on their way to

the court of Attila, and afterwards dies while unwillingly

fighting them in obedience to his queen's command, is not

surpassed in the most artistic of the mediaeval romances.

Gudrun is another epic in which a poet of this period

gave form to several old legends. They had for centuries

been current along the coasts of Frieslaud and Scandinavia,

and the society they represent is essentially the same as

that of the Nibelungenlied,—a society in which the men
are rude, v^arlike, and loyal, the women independent and

faithful Although full of serious episodes, Gudrun is as

happy in its ending as the greater poom is tragic ; and

we feel throughout that the beautiful Erincess Gudrun
of Seeland, .whom the Northmen have carried from

her home, and on whom the cruel Queen Gerlind heaps

indignities, will at last be restored to King Herwig, her

brave and passionate lover. The characters stand out

clearly in their rough vigour ; and several happy strokes
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call up a vision of the bleik coasts aud cLangeful nortliem

sea wliicli are the scenes of their adventures.

In the 15th century a German writer brought together

in a single volume which he called the Heldeiibuch—the

*Book ot Heroes"—a number of old legendary tales that

must have been frequently on the lips of the people and of

tiie wandering minstrels, while the knightly poets were

singing of Tristram or of Arthur. This work, which was
pirtly written by Kaspar von der Rlion, will not compare

in imaginative force with its more famous rivals. The
most powerful of the stories is probably the " Grosser

Rosengarten," in which a monk, Ilsan, displays a very

unclerical, but truly Teutonic, passion for war.

Minne- The age of chivalry was remarkable not only for its

i'log*''. romances and epics but for its lyrics. All the leading

writers of the time exercised themselves in lyrical poetry,

and it was laboriously cultivated by multitudes who did

not feel equal to the task of a prolonged effort. Among
those who gained more or less distinction may be named
Heinrich von Morungen, Reinmar der Alte, and Gottfried

von Neifeu. The poets of this class were known as

Minnesanger, because their favourite theme was Miune or

love. They began by imitating the troubadours, whoso

metres they often reproduced when not penetrated by

the emotion which originally found in these forms a

genuine expression. At a later stage it was considered a

point of honour for each poet to invent a stanza of his

own, whether or not those already existing were appro-

priate to his feeling. Thus many of the minne songs pro-

duce an impression of unreality and coldness, seeming at

best to be but clever pieces of handiwork. But when the

•utmost deduction has been made, it is surprising how much
of what was achieved by these ardent writers still appeals

to us. The best among them strike notes which res'poud

in. every age to a master's touch ; and they do it with a

fine sense of beauty, a trained instinct for the appropriate-

ness of words, and an evident delight both in simple aud in

subtle melody.

Perhaps no group of writers has ever had a deeper under-

tone of sadness than is to be detecced in the greatest of

the minnesanger. They had a vivid consciousness of the

evanescence of human pleasure, an abiding feeling that cor-

ruption lurks behind the gayest forms and brightest colours.

But they caught with proportional eagerness the passing rap-

ture, letting no drop escape from the cup that would soon fall

from their grasp. This intensity of feeling is reproduced

in their lays, yet it was purified and generalized as it

passed from the fleeting reality to the permanent realm of

art. Their treatment of love, although sometimes, accord-

ing to modern ideas, extravagant and fantastic, often dis-

plays genuine elevation of sentiment. They sing also in

impassioned strains the loyalty of the vassal to his lord,

the devotion of the Christian to his church. If they do
uot exhibit the soaring spiritual ambition of Wolfram's

farzival, they have a kind of pathetic memory of a lost

paradise, a vague longing, by some distant difficult service,

in battle with the infidel, to attain to a world in which the

discords of the present life may be forgotten or harmonized.

And behind all their images is the background of nature,

whose loveliness they do not the less appreciate because

they refrain from elaborately describing it. To the

dwellers in dreary towers winter had often a cheerless and
melancholy aspect ; but this made all the more enchanting

the new life of spring. It is in bailing the returning warmth
and colour of the young seaaon that the minnesMiger attain

their happiest triumphs.

^fahl^r Of all the minnesanger the first place belongs without
nn der question to Walther von der Vogelweide, probably of Tyrol
>-os«i- whom Gottfried of Strasburg praises as heartily as he slyly

depreciates Wolfram von Eschenbach. Walther lived some

time at the Wartburg, and was the friend of King 'Philip

and Frederick II; he died on a little estate which the
latter gave him in fief. Other Minnesanger lavished praise
on generous princes ; Walther was of a more manly charao
ter, and seems always to have inaiiitained an independent
bearing. Besides the usual themes of the lyrical poetry of
his time, he wrote with enthusiasm of his native land ; he
also frequently alludes to the strife between the spiritual
and secular powers, and sternly rebukes the ambition ol
the papacy. Beyond all his rivals he gives us the impresJ
sion of writing with ease and delight. The structure of
his stanzas does not hamper the movement of his feeling ;
it appears to provide the conditions of perfect freedom.
Such a lyric as his Unter der Linden an der Heide,
with its musical refrain Tandaradei, although a master-
piece of art, is exquisite in its childlike simplicity; it has
the unaffected ^race of a flower, thb spontaneity of a bird's

song.

As the expression of all that was fantastic and ridicnloas Tli^-fcfc

in the age of chivalry, must be mentioned the Frauendienst
''°J^

of Ulrich von Lichtenstein, a work which was written about ^"=.'>^««--

the middle of the 13th century, and had a certain popu-°
"*

larity in its time. It is an auiobiography, with a number
of lyrics interwoven to give variety and animation to the
narrative. The solemn gravity with which the author
relates the amazing tasks imposed upon him by his mistress

shosvs how easily the worship of womanhood degenerated
into almost incredible childishness. Ulrich is sometimes
compared to Don Quixote, but this is to do extreme in-

justice to Cervantes's hero. Amid all his illusions the
fictitious knight maintains a certain pathetic dignity ; the
knight of reality passes from absurdity to absurdity with-
out a touch of idealism to redeem his folly. And his lyrics

are the.tasteless manufacture of a thoroughly prosaic spirit.

Several of the minnesanger, Walther von der Vogelweide Didacti*

especially, display at times a strongly didactic tendency. poei».

From the beginning of the period this tendency was
developed by writers who took little interest in poetry for

its own sake, and it became more and more prominent aa

the purely lyrical impulse passed away. The didactic poet,

however significant his labours may be to his contempor-

aries, has necessarily thg stamp of commonplace for

posterity; and the gnomic writers of the 13th century

form no exception to this rule. But several of them have

at least the interest that attaches to sincerity and earnest-

ness. There is genuine enthusiasm for pure morality in

the Wehche Gaat of Thomasin Zerklar; aud the Bescheiden-

heit of Freidank expresses so high a conception of duty,

and expresses it so well, that the work was ascribed to

Walther himself. Reinmar von Zweter and Heinrich

Frauenlob came a little later, aud they were followed

by Hugo von Trimberg, whose Rentier sets forth un-

impeachable lessons in homely and satirical verses. A
higher tone is perceptible in Der Winsbecke, a collection

of sayings in which we find an echo of the reverence ioi

noble women that marked the epoch at its dawn. Among
didactic writings must be classed the well known Der

Krieg mif der Wartbiiry (" The Contest at the Wartburg'').

It includes the verses supposed to have been sung at a

tournament of poets attended by Heinrich von Ofterdingen,

Walther von der Vogelweide, and Wolfram von Eschenbachl

As Latin continued to be the speech of scholars, and th?

passion for metrical expression pervaded the higher classes,

there was not much scope for the growth of prose. Never,

theless, it is in this age that we find the first serious

attempts to secure for German prose a place in the national

literature. The Sachsenspiegel , and the Schwabeii spier/el,

two great collections of local laws, although of a scientific

character, and mainly interesting because of their social

importance, had considerable influen.-e in enco'iraging the'
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lespecc of tlie Germans for their own language. The

preachers, however, were the principal founders of prose

style. Preaching became about the middle of the 13th

century an agency of great power in the life of Germany.

A number of the clergy, dissatisfied with the technicalities

of scholasticism, and with the mere forms under which

epiritual aspiration was often cruslied, strove to attain to

a fresh vision of religious truth, and to kindle their own
enthusiasm in the minds of others. Of this generous band

the most popular was Brother Berthold, a Franciscan monk,

a man of a noble and commanding temper, and an orator

of the highest rank. Love for the poor was his dominant

motive, and he sometimes expressed it in language a

modern socialist might envy. Having something of the

imaginative glow of the minnesanger, he gave such colour

to his abstract teaching as made it at once intelligible

and attractive. Of a less poetical nature than Berthold,

Master Eckhart, the next early master of religious prose,

was more deeply philosophical Although familiar with

the scholastic systems, he broke away from their method,

and became the fouader of the mystical school which

was one of the most potent factofs in preparing the way
for the Reformation. Eckhart's reasonings are sometimes

hard to follow, but he is not a confused thinker ; his

obscurity arises rather from the nature of his themes

than from his mode of handling them. He occasionally

touches profound depths in the spiritual nature of man,

and it is refreshing to pass from the formal hairsplitting

of the scholastic philosophers to the large conceptions

of a mind which obeys its own laws and is evidently in

. direct contact with the problems it seeks to solve;

x>eciina- ^IL Tke Later Middle Age.—After the fall of the
\ion of Hohenstaufen dynasty the age of chivalry in Germany

"^'^
virtually came to an end. The breaking up of the old

duchies set free a large number of petty nobles from their

allegiance to mediate lords ; and as there was no longer a

strong central authority, either to hold them in check or to

provide them with such outlets for their energy as they had
found in the crusades and in the imperial expeditions into

Italy, nearly the whole class sank from the high level to

which it had temporarily risen. Many knights became
mere robbers, and thought themselves honourably employed
in taking part iu the innumerable little wars which
shattered the prosperity of the nation. Men of this kind

were not very likely to inherit the free and poetic spirit

of Walther von der Vogelweide. In the course of the

14th and 15th centuries attempts were still made by
Wolkensteia, Muskatblut, and other writers to imitate his

style; but in their hands the lyre of the minnesanger gave

forth only feeble or discordant notes. For a long time
the princes were no more inclined to literature than
the nobles; they were too much occupied with mutual
jealousies, and with incessant attempts to shake themselves

free of the crown, to give heed to anything so removed
from practical ihterests as poetry.

It so happened that during this period the cities rose to

a position gf higher importance tlian they had ever before

occupied. There was a while wlien it even seemed possible

that by their leagues, and by alliance with those emperors
who had insight enough to recognize their strength, they
might become the preponderating element in the state.

Driven from the castles of the princes and the towers of the

Dobles, literature took refuge in these young and growing
centres of a vigorous life. Not one or two here and there, but
multitudes of honest citizens, became possessed by the desire

to distinguish themselves in the arts in which they had been
so much surpassed by the nobles of a previous generation.

Unfortunately, they had no literary training; they were not
familiar with any great models; few of them had leisure

for the cultivation of style; and the character of their

dally employments was not such as to kindle thoughts Meistet

that demand poetic utterance. At that time every trade sangw-.

had its guild; and they now formed guilds of poetry, the
task of whose members was in Intervals of leisure to pro-

duce songs according to a body of strict rules, as in

hours of business they produced shoes or loaves. Tlie

rules were called the " Tabulatur," and the rank of each
member was determined by his skill in applying them.
The lowest stage was that of a man who had simply been
received into the guild ; the highest, that of a master, who
l\ad invented a new melody. Between these were the

8i;holar, the friend of the school, the singer, and the poet.

Literature produced under suck conditions could not

have much vitality. It amused the versifiers, and de-

veloped a certain keenness In the detection of outward

faults ; but the spirit of poetry was wanting, and tbere

is hardly a " meistersanger" whose name. Ls worthy of being

remembered.

Much more important than these tedious manufacturers Begiiuir

of verse were the unknown authors of the earliest attempts of the

at dramatic composition. In the 10th century Hroswitha, ^r*""*-

the abbess of Gandershelm, wrote Latin imitations of

Terence ; but they were without influence on the progress

of culture. The real beginnings of the modern drama were

the crude representations of scriptural subjects with which

the clergy strove to replace certain pagan festivals. These
representations gradually passed into the "Mysteries" or
" Miracle Plays," In which there was a rough endeavour to iHrael*

dramatize the events celebrated at Easter and other sacred plays,

seasons. They were acted at first in churches, but after-

wards in open courts and market places ; and for many
hours, sometimes day after day, they were listened to by
enormous audiences. The fragment of a Swiss " Mystery"
of the 13th century has survived ; but the earliest that has

come down to us in a complete form is a play of the first

half of the 14th century, treating of the parable of the ten

virgins. Like those of France and England, these medi-

Xival German dramas display little imagination ; and they

are often astonishingly grotesque in their handling of the

most awful themes. Along with them grew up what were

known as " Shrove Tuesday Plays," dialogues setting forth

some scene of noisy fun, such as a quarrel between a

husband and wife, with a few wise saws interspersed.

They were declaimed without much ceremony in the public

room of an inn, or before the door of a prominent citizen,

and gave ample occasion for impromptu wit. Nuremberg
seems to have been particularly fond of " Shrove Tuesday

Plays," for one of its poets, Hans Pioseubliit, who flourished

about the middle of the 15th century, was the most prolific

author of them. A little later he was extensively imitated

by Hans Folz, a Nuremberg barber and meistersanger.

By far the most interesting writers of the 14tli century Mystics

were the mystics, who continued the movement started by
Eckhart Johannes Tauler of Strasburg (1300-61) had not

the originality and force of his predecessor, but the ultimate

mysteries of the world had an intense fascination for him,

and his tender and sensitive spirit opened itself to lights

which find no way of entrance into more robust and logical

intellects. He did not in the main pass beyond the specu-

lations of Eckhart, but he added grace and finish to their

expression, and made them a greater popular power than

they could have become through the master's writings.

Heinrich Suso, of Constance (1300-65), who has been

called " the minnesanger of the love of God," made the doc-

trines of Eckhart an occasion for the outpourings of a full

and sometimes extravagant fancy. Eckhart's teaching was

also put into shape by an unknown author, whose work was

rifterwards published by Luther under the title Eyn deutsch

U ^heologia. To all these writers the phenomenal world iS

in its nature evil, but it is also unreal ; the only reality
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tliey recognize is a world outside the limits of space and
time, in union with which man rises to his true life. They
are chiefly of importance in the history of speculative

thought, but even from the point of view of literature

they were of high service ia the development of a rich and

vigorous prose.

A plain narrative prose style was cultivated in the

chronicles which began at this time to be written iu

different parts of Germany. The Limburg Chronicle

written between 1336 and 1398, the Alsace Chronicle

about 1386, and the Thuringian Chronicle, by Rothe, a

monk of Eisenach, about 1430, have all considerable his-

torical value ; aud the fact that they are in German, not

like previous chronicles in Latin, proves the rising respect

among the people for their native speech.

During the latter part of the 15th century there was in

Germany, as in the other leading European nations, a great

tevival of intellectual life. And it was due to the same
causes as prevailed elsewhere,—especially the rediscovery

of Greek literature and the invention of printing. The
movement was naturally most powerfully felt in the uni-

versities. The first of these institutions had been founded

early in the 14th century by Charles IV. in Prague. Soon
afterwards others w«re established in Vienna, Heidelberg,

Cologne, and Erfurt; and in the 15th century universities

were set up also in Rostock, Greifswald, Tubingen, Leipsic,

and elsewhere. For a long time law and divinity were

almost the only subjects studied ; but when the Renaissance

passed from. Italy intQ Germany, university teaching be-

came the instrument of a freer and larger culture. Scho-

lastic philosophy fell into disrepute ; the most active minds
occupied themselves only with the intellectual treasures

of the ancient world. The men devoted to the new
studies were called " Humanists," and they carried on
continual warfare with the more ignorant and intolerant

of the clergy. Unfortunately they knew nothing of the

value of tlieir own language ; they wrote, as the scholastic

philosophers had done, solely in Latin, and they gave but

slight and contemptuous attention to the movements of

popular literature,

(wpoiar Yet the popular literature of their time was quite worthy
boBture of study, for the stir of neiv life had affected not only

*j^. scholars but all classes of society, citizens and even peasants

included. It is surprising huw many books found their

way to the public between 1450 and the outbreak of tlie

Reformation; every one seemed anxious that the newly
discovered process by which writers could appeal to so wide

an audience should be turned to the utmost possible advan-

tage. Of this great mass of literature a comparatively

small proportion was created in obedience to the free im-

pulses of the intellect. The problems of the time were

mainly social and practical ; men were less moved by ideal

interests than by questions as to the tyranny of the princes,

the greed and sensuality of Iho clergy, the worldliness of

the papacy, the powerlessness of the crown to enforce peace

and order. Multitudes of little tales in prose and verse

appeared, in which the princes, the nobles^ the clergy, and
sometimes rich citizens, were held up to ridicule. The
"Shrove Tuesday Plays," which now became . extremely
popular, also expressed the general discontent ; and there

were even "Miracle Plays" whose object was to reveal the

wrongs of the people. In one ol' them, the leading charV

acter of which was Joanna, the mythical female pope, a
clerical author did not hesitate to pour coctempt on the

Boman see itself.

*euiek8 By far the greatest of these satirical writings was the
*«» epic narrative, Reineke Vos. It has been already stated

that the stories of "Reynard the Fox" and "Isengrim the
Tifolf " probably belong to prehistoric ages. They became
Mrrertt. through the Franks, in Lorraine and France ;

and from the 11th to the 15th century they formed the
subject of many works in Latin, French, and German.
The epic to wliich allusion is now made appeared iu 1498,
and was probably by Hermann Barkhusen, a i>rinter of
Rostock. It is in Low German, and its materials were
obtained from a prose version of the tale which had
appeared some years before in Holland, and of which
Caxton printed an English translation. Originally, the
story had no satirical significance ; it wa.<i a simple ex-

pression of interest in what may be called the social life of

wild animals. In the hands of the author of this Lew Ger>
man poem it becomes an instrument of satire on some endur-
ing tendencies of human nature. He does not lash himself

into fury at the vices he chastises ; he laughs at while he
exposes them. His humour is broad and frank, and he
did more tlian any one else to make Reynard the type of

the resource and cunning which overmaster not only bruta

force but even truth and justice. There are several

renderings of the poem into High German, the most im-
portant being the well-known work of Goethe in hexameters.

Another popular satirical work was the Narrenschiff'Bns'^%.

("Ship of Fools") of Sebastian Brandt, published in Basel

in 1494. It is an allegorical poem of more than a hundred
sections, in which the vices are satirized as foola This

work passed through many editions, and was rendered into

more than one Low German dialect, and into Latin, French,

and English ; it was even made the subject of a series of

sermons by Geiler, of Kaisersberg, a well-known preacher

of the day, who had himself some satirical talent. Brandt

was personally of a mild and unassuming character, and tlio

fact that he became a satirist iu spite of himself is a strik-

ing proof of the confusion which had fallen upon both

church and state. Now that the occasion of his book has

passed away, it is difficult to realize that it once enjoyed

almost unprecedented popularity. \\e cannot but feel that

the writer was an honest man ; but his allegories are with-

out force or charm, and his moral lessons have been the

commonplaces of every civilized society. A satirist of a
bolder type was Thomas Mumer, who, although he Kumrr.

lived far into the age of the Reformation, belongs in spirit

altogether to the preceding period. He was a preacher,

and both in sermons and in secular writings attacked

without mercy the classes who were the butts of his

fellow-satirists. After the beginning of the Reformation he

included Luther among the objects of his . comprehensive

dislikes. His laughter was loud and harsh, and can hardly

have been favourable to any small buddings of charity that

may have revealed themselves among the antagonisms of

his generation.

One of the favourite books of this time was Tyll Tyil

Eulempiegel. It was published in 1519, and the author E<ilen-_

(probably Mumer) seems to have included in it many ^P'^^™

anecdotes already well known. According to the preface,

Tyll was a Brunswick peasant of the 14th century, who
went about the countrr perpetrating practical jokes. The

force of his humour r linly consists in taking eveiy word

addressed to him in its most literal sense, and in giving it

applications altogether different from those intended by

thei speaker. There are readers who still find amusement

in his rough pleasantries.

During the better part of this stirring period Maximilian

I. was emperor, and he interested himself a good deal ini

the current literature. As in politics, however, so in

poetry, his sympathies were altogether \/)th an earlier age;

and he attempted to revive the taste for mediaeval romance.

From a sketch said to have been prepared by him,

Melchior Pfinzig celebrated in. Theuerdank the emperor's

marriage with Princess Mary of Burgundy. The work

was splendidly printed, and attracted much notice ; buH

romantic poetry, once so fascinating, produces in it« oage*
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tlie effect of an elderly coquette who, refusing to believe in

the ravages of years, tricks herself out in the gay adorn-

ments of youth. An earlier book, the Weiss Kunig, an

autobiography of Maximilian, written by his direction in

prose by his secretary Treizsauerweia, has the excellence

neither of a chronicle nor of a romance ; it is for the most

part the fantastic work of a mind which misunderstood its

epoch and its own powers.

Popular Behind the strife and noise of contending sections there

poetry, was slowly growing up an admirable intellectual product

of Germany,—its popular poetry. One of the earliejt

writers who struck the note of the popular poets was Veit

Weber, a Swiss who fought with his countrymen against

Charles the Bold, and who celebrated in vigorous verses

the battles of Granson, Murten, and Nancy. From this

time the German people had always a living poetry of their

own, created by unknown authors, but caught up by the

masses, passed on from village to village till it was every-

where known, and handed down by each generation to its

successors. This popular poetry ultimately reflected every

aspect of daily life among the humbler classes ; each section

among them had its appropriate lyrics, and there were

songs of youth, of age, and of middle life. There is no

elaboration in these offshoots of the popular fancy, but

many of them have an artless beauty which touches the

fountains of smiles and tears, and which had an irresistible

fascination for the poets of the greatest period of German
literature.

Refor- IV. The Cerdxiry of the Reformation.—It is possible
mation that if there had been no Reformation the Renaissance
P*" would have revealed itself in Germany in a great literary

movement, as in Franca and England, or in a great artistic

movement, as in Italy, The conditions of both movements
were present in the labours of the humanists on the one

hand, and of the Holbeins, Albert Diirer, and Lucas
Cranach on the other. But the questions of the Refor-

mation were too profound and agitating for the mind of

the nation to turn seriously to any task save that

which they imposed. Thus it happened that the young
shoots of the Renaissance withered almost before they

were, in leaf. It was settled that Germany must wait

until a much later time for the full exercise of her highest

energies.

Xiuther. In literature not less than m religion liUther (1483-1546)
was the commanding spirit of the age; but he was so rather

by accident than by choice. For form for its own sake

he cared little ; he studied it solely that he miglit the better

produce the moral effect at which he aimed. It is hardly

possible for any one to sympathize now with the violence

and the dogmatism of his tracts, addresses, and sermons
;

but they had the high merit of addressing the nation in a
language it could understand. They are always clear,

simple, warm with the glow of a passionate nature ; and
amid their noise and fury an att mtive ear will sometimes
catch the still small voice of a .spii 't touched to finer issues

than mere party warfare. " My lusk may be hard," ho
himself said, " but the kernel is soft and sweet" We do
extreme injustice to Luther if we do not recognize in him a
strongly poetic element,—an element which had free play
only in the best of his private letters, and in his still popu.
lar hymns. By the highest of his literary achievements,
his translation of the Bible, he made a truly splendid con-

tribution to the sp ritual life of his people. No body of

literature has been so fortunate in its translators as the
Scriptures; and Luther's rendering ranks with the best
Its absolute simplicity brings it to the level of a child's

understanding
; its strength and grace give it an enduring

place as a work of art Germany instantly felt its charm

;

and for three centuries it. has been to innumerable millions
thesupt jme consoler and sanctifier, the power associated with

their tenderest, most pathetic memories, the one link which

has connected sordid lives with noble and sublime ideas.

And for the first time it gave the nation a literary language.

Up to this stage every author had written in the dialect

with which he was himself familiar ; henceforth for the

men of Swabia, of Bavaria, of Saxony, and of all other dis-

tricts there was a common speech, which the writers of each

state could use without any sense of inferiority to those of

another. It is thus to Luther that the Germans owe the

most essential of all the conditions of a truly national life

and literature.

The writer who deserves to stand next to Luther is UWch
Ulrich von Hutten (1488-1523). An accomplished™"
humanist, he effectively attacked the enemies of the new cul-

HnWaoo

tare in the Upistolcc Obscurontm Virorum, of which he was

one of the chief writers. This was before the special work
of Luther began ; sfhd at a still earlier period he had
assailed in a series of fine Latin orations the tyranny oi

Duke Ulrich of Wurtemberg, who was accused of murder-

ing a member of Hutten's family. Ho had little real sym-

pathy with Luther's religious aims ; but he threw himself

heartily into a movement by which it seemed possible to

purge the state of the spiritual and secular ills which

were in deadly antagonism to the progressive energy

of humanism. His German writings are mainly short

satirical poems and prose dialogues and addresses. Their

style is direct, bold, and trenchant ; but they are now in

teresting mainly because of the spirit of freedom which
breathes through them, the lofty political ideals of the

writer, and his generous ardour for the popular welfare.

A far mora voluminous author than Hutten or Luther Han*

was Hans Sachs, meistersanger of Nuremberg (1494-SacIi*

1576). He was, indeed, one of the most prolific of Ger-

man writers, having composed, according to his own cal-

culation, more than 6000 poems. Although extremely

popular in his own time, Sachs was almost forgotten after

his death. His memory was revived by Wieland and
Goethe, and he is now universally admitted to have been

the chief German poet of the 16th century. Every species

of verse then known he freely cultivated, and there is no

important element of his age which is not touched in one

or other of his works. He had little of the culture of the

schools, and many of his verses are excessively rude. But
Hans had considerable force of imagination, sly humour,

and, in his happiest moments, a true feeling for melody.

His best works are his "Shrove Tuesday Plays." It is true

he makes hardly more attempt than Rcsenbliit to develop

a dramatic action, but his characters have life, and

in many individual scenes are artistically grouped. .
His

didactic dialogues and satirical tales present a remarkably

vivid picture of the ideas, controversies, and moral senti-

ments of his generation ; and some of his lyrics still live in

the memory of the nation. The song in which he hailed

the "Wittenberg Nightingale "' gave fine utterance to the

reverence of the Lutherans for their chief, and in his hymn,
Warum hetrilhst du dich, piein Ben ? he so happily met
^he spiritual need of the day that it was soon translated

into eight languages, including English, French, and

Greek.

If Hans Sachs was the most industrious poet of the

century, Johann Fischart was beyond all comparison its Pisctuut

greatest satirist There was a distinctly Rabelaisian touch

in this restless, bizarre, and effusive spirit,—a man of up-

right and manly character, keenly alive to the evils of his

time, and continually opening fire at new points on h.r,

enemies. He was an enthusiast for the Reformation, and

did it more lasting service among the middle class than half

the theologians. His chief work was an adaptation cl

Rabelais's Gargantua, which he rendered with an insight

into its purpose, and a fulness of sympathy with its



EEFOEMATION PERIOD. 1 G E E M ii N Y 529

methods, unsurpassed even by UrquUart. In the poem,

Das Gliickhaft Schiff, he gives evidence of a faculty for

stirring narrative verse, but his prose is richer, fuller,

and more free. Considering how imperfectly prose style

was then developed, he had an astonishing command over

the resources of the language. He delighted in new and

complicated word-formations, and by means of them often

succeeded, while dealing with his main theme, in casting

side lights on its subordinate branches. Even he, pene-

trating and enlightened as he was, could uot rise so fat

above his age as to condemn the burning of witches; but

hardly another popular folly escaped his glance. From
the evil practices of hypocritical priests to the impudence

of astrologers and weather prophets every abuse found

in him a watchful critic ; and nothing of the kind could

be more admirable than the skill with which he excites

contempt while professing to write in a spirit of respect

and credulity. The secret of his power lay also partly in

his profound humanity, for this scathing satirist was at

heart thoroughly genial ; his mockery had its root in an

abiding faith in justice.

HO Several other cultivators of prose style de.serve mention.
"«''• Albert Dtirer, whose paintings, drawings, and engravings

gave to the age of transition between media:vairsm and the

modern world its most perfect artistio expression, wrote

several scientifio treatises, one of which, on the proportions

of the huuidii body, is a masterpiece of calm, clear, and
systematic exposition. Johann Thurnmeier, called Aven-

tinus (1466-1534), Sebastian Franck (1500-45), and
jEgidius Tschudi, of Glarus (1505-72), wrote histories

which, as ordered narratives, rank considerably above mere
chronicles. The autobiography of Gotz von Berlichingen,

if its style is without merit, has an enduring interest as a

sketch of the rude lives of the petty nobles at the time when
the old social order was breaking up under the influence of

new lUeas. Huldrich Zwingli, the Swiss Reformer (1484-
1531), could state an argument with logical precision, but

his style is thin and weak in comparison with the nervous

force of Luther. Johann Agricola (1492-1566) wrote some
theological works on the Catholic side ; he is chiefly im-

portant, however, for a collection of German proverbs, which

aftorl important evidence as to the currents of popular

thought. Of a far higher class as a religious writer was
idt. Johann Arndt (1555-1621), who wrote the most widely

read work of the 16th century, Vier Biichei- vom Wahren
Ckristeiifkum (" Four Books on True Christianity "). Soon
after Luther's death the doctrines of the Reformation lost

nearly all vitality; becoming the subjects of vehement con--

troversy among contending theologians, they ceased to in-

terest the m isses, who turned to simpler and more congenial

themes. Arndt, like Eckhart, Tauler, and Luther himself,

being a man of religious genius, saw the futility of these

noisy disputes, and brushing them aside went to the heart

of Christianity as a power fitted to nourish spiritual feeling

and to govern conduct. His work appeared in Magdeburg
in 1610, passed through edition after edition, and was
translated into eleven languages. It still has a place of

its own, for beneath th3 forms of a past age there burns the
fire of a true enthusiasm. Sebastian Franck, already men-
tioned as a historian, wrote some religious works in a spirit

akin to that of Arndt ; but he lacked the intensity, the
power of touching the popular jnind, which was possessed by
the later writer. Less practical in tendency, but incompar-
ably deeper in philosophic thought, were the writings of the

ehme. Giirlitz theosophist, Jacob Boehme (1.^)75-1624). Boehme
is in many respects one of the most striking figures in the
history of German speculation. A man of mild and hiunble
temper, working in patient obscurity as a shoemaker, he spent
his life in grappling with the vastest problems which perplex
humanity. Starting from the dogmas of Oliristianity,

he sought to ground them in the deepest reason ; and
although he often appears to darken counsel by words,
yet his writings contain many bold siiggestions, which
have profoundly influenced later philosophical systems.
There are times when one feels that his struggling thought
is imperfectly uttered only because it is not expressed in

poetic forms. For Boehme was one of those thinkers
who occupy the borderland between philosophy and poetry,

a fact often perceptible in the concrete shape which the
most abstract ideas assume in his hands. Thpre is a touch
of poetry in the very title of his first and best known,
although not perhaps his best, book, Aurora.

The secular poetry of this period, if we except the worKS
of Hans Sachs and Fischart, Is without value. An
ambitious didactic poem by RoUenhagen, Ber Frosch-

mdusler, gained a certain reputation ; but it stands far

beneath Reinelce Vos, of which it is partly an imitation.

The religious lyrics of the age are, however, of high Keii^oaa

exf-cllence ; they, indeed, are the sole works in which a b'">»-

perfect marriage was efi'ected between idea and form in

the epoch of the Reformation. In his grand battle-hymn

Ein fesie Burg ist wiser Gott, in his pathetic verses

Aus tieffer Not schrey ich zu dir, and in other lyrics,

Lnther led the way ; and he was, as we have seen, followed

by Hans Sachs, Nicolaus Herrmann in his Urschieneii iit

der herrlich Tag, Paul Eber in his Wmn wir in hochsten

Nollixn seiti, Philip Nicolai in his Wie schon leiicht iins

der Morgenstern, and several other writers not less distin-

guished, created, in moments of genuine iiu^piration, lyrics

which must move men while religious ins'tincts survive.

The adherents of the Reformation everywhere opened their

hearts to these beautiful poems, for in them alone, not in

creeds or sermons or controversial treatises, were the deep-

est emotions of the time freely poured forth, Next to the

translation of the Bible, nothing did so much as the popular

hymns to unite the Protestants, to stimulate their faith, and
to intensify their courage.

During this century the drama made considerable pro- Grou-tb

gress. Besides the ''Mysteries" and ''Shrove Tuesday "'^ ^'"'

Plays," " School Comedies," in imitation of Terence and
"""

Plautus, were written and acted in the universities and
public schools. L-ither, with the large humanity character-

istic of him when dogmatic disputes were not in question,

encouraged these comedies, and was, indeed, friendly to

draruatiu efibii of all kinds. To persons who complained that

modesty was often offended by the actors he replied that

if they carried out their principle they would have to refrain

from reading the Bible. When the Jesuits began to agitate

in opposition to Protestantism they detected at once, with

their usual tact, the importance of this element in popular

life ; and through their influence more attention was paid

not only to the plays but to the manner in which they were

represented. Towards the end of the 16th century Germany
was visited by a band of English comedians, who went

about acting in their own language. They appear to have

produced a deep impression ; and at least one of their im-

portations, the clown, the " Pickelhiiring " of the Dutch
survived in Hanswurst or Jack Pudding, who was for mora

than a century an indispensable character in every play de-

signed to gratify the prevailing taste. In imitation of the

English comedians, wandering companies, consisting largely

of idle students, now began to be formed, and thrilled both

rustic and city audiences with blood-and-thunder tragedies,

and with comedies too coarse to deserve even the L„iue of

farces. About the middle of the century a theatre was built

in Nuremberg, and Augsburg and other cities soon followed

the example. Duke Julius of Brunswick (1564-1613) uot

only built a theatre in his capital but maintained a perma

nent company ; and he amused himself by writing for it

comedies and tragedies in the approved style of the day,
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It is significant of the stage of literary culture reached by
Germany that she enjoyed the barbarous productions of this

Bcribbling prince while English audiences were appreciating

"Hamlet" and " Othello."

iliirty V. The Period of Decay.—The period at which we have
ItKirs' now arrived is in many respects the most dismal in German
^"-* history. From 1618 to 1648 the country was desolated by

the Thirty Years' War, a struggle which—as Gustavus
Adolphus, its greatest hero, declared ^-absorbed into itself

all the other wars of Europe. It completed the dis-

integration of Germany, blurred every great national

memory, fastened upon the people hundreds of petty

despotisms, reduced the population iDy more than half,

caused a whole generation to grow up in ignorance, accus-

tomed All classes to an almost incredible brutality of

manners, and put an end to the material prosperity which
had been steadily growing during the 16th century. It is

not surprising that pure literature drooped and nearly

died out during the time which followed this tremendous
war, for the conditions of pure literature were almost

wholly wanting. Had a man of high genius arisen,

the buds of his fancy must have faded for lack of light

and air.

, The only species of literature for which the conditions

were -favourable was the religious lyric. Under the

pressure of grinding care, with no hope that a better day
would dawn for them in this world, meditative and gentle

spirits devoted their thoughts to another life ; and many
of them linked themselves to the truest poets of the pre-

vious century by giving musical voice to their spiritual fears

and joys. Their prevailing tone in regard to " things seen"

is one of profound melancholy ; but all the brighter are

the strange lights from the invisible which break through
the gloom. The greatest of these writers is Paul Gerhardt

(1606-75), many of whose hymns—such as Haupi
voll Blut und Wunden, Welt sieh hier dein Leben—
penetrate to the essence of Christianity as the religion

of humility, of sacrifice, and of sorrow. He had worthy
associates among the Protestants in Johann Rist (1607-67),
Joachim Neander (1610-88), and Louise Henrietta of

Brandenburg, wife of the Great Elector (1627-67). Some
of the wiser Jesuits also attempted the lyrical expression

of religious feeling ; and one of them, Friedrich von Spee
(1592-1635), fell little short of the best among his Lutheran
rivals. Spee was a man of admirable moral as well as

literary qualities. Asked by the elector of Mainz how
it happened that at the age of forty his hair was white, he
answered, " It is because I have accompanied to the stake

80 many women accused of witchcraft, not one of whom
was guilty."

Sitcnry' The Standard of pure speech set up by Luther in his
weties. translation of the Bible had not been maintained by later

writers. The innumerable dialects' of Germany are an
.almost inexhiustible fountain for the renewal of the youth
of her literary language , but when the literary language
was less fixed than it is now, they were also a temptation

to'barbarism. In addition to the evils of excessive provin-

ciality, the written speech had sufTered from a too generous
importation of Latin, Spanish, and French words. In the

early years of the 1 7 th century the prevailing laxity suggested

to an enlightened prince, Louis of Anhalt-Kotheo, that it

would be desirable to introduce into Germany institutions

resembling the Italian academies. Accordingly, in 1617,
the " Fruchtbringeude GeselLschaft" ("The Fruit-bearing

Society") was established,—a union which took the form of

an order, with a palm tree for its emblem, and the words
"Alles zu Nutzen" ("Everything for use") for its motto.
It immediately became fashionable for members of the

highest classes of central Germany to belong to this

9ociety ; and at a somewhat later time other societies were

started in imitation of it. Of these the most famous was
the "Order of the Pegnitzschafer" (" Shepherds of the River

Pegnitz") in Nuremberg, -which to some extent took the

place of the school of meistersiinger on which honour had
been reflected by Hans Sachs.

These societies were associated with much pedantic folly,

and from none of them proceeded any great work of genius ;

but they did good service by at least protesting against un-

lawful forms of speech. One of the earliest writers who
worked in their spirit was Weckheilin (1584—1651), who,

being associated with the German embassy in London,

became intimately acquainted with some of the many
forms in which the English genius then revealed itselt.

He wrote a number of odes, idylls, and sonnets, with aa
evident desire to give them a careful artistic finish. To
him belongs the doubtful honour of having introduced

alexandrines into German poetry,—a measure totally un-

suited to the national spirit, but which for more than a

century was in general use. The fame of Weckherlin was
soon overshadowed by that of Martin Opitz (1597-1639).

The beginnings of modern German poetry are often dated

from the publication of his critical book. Die deuUche

Foeterei, which appeared in 1624, and enjoyed an astonish-

ing popularity. It became a sort of secular Bible to the
" Fruit-bearing Society," of whicli Opitz was a member, anJ
was regarded by several generations of verse-makers as art

almost infallible guide. In regard to merely outward
forms, it deserved its reputation, for O^itz was the first

German writer who attempted sharply to •distinguish tha

different species of poetry, to bring together some of the

external laws which govern them, and to insist with

emphasis that purity of style is essential to high literary

effect. He altogether missed the fact, however, that

poetry must be the expression of an emotional life; it

became iu his exposition a mere handicraft, for excellence

iu which industry and familiarity with good models an.

aloije necessary. The result is seen in his own lyrical and
didactic poems, which are laudably correct in langua^ and
in metre, but are hardly once lighted up by -the fire of in-

tense feeling.

Opitz was bom in Silesia; and from this circumstance

the writers who shared his tendency or came under his

influence are known as the first Silesian school. By far

the most distinguished member of this so-called school was
Paul Fleming (1609-40), the only secular German poet of PanI

the 17th century of whom it can be confidently said ^^""^

that he was endowed with true genius. He did not live

long enough to reveal his full capacity ; ho confined him-

self to short rapid flights, and all his lyrics are contained

in a moderately sized volume, Geistiicfie und Weltliche

Poemata. This single volume, however, comprises enough
to secure for. him an enduring place in literature. Ho
moves freely over the whole range of lyrical poetry, but his

charm is at once strongest and most delicate in his love

verses, which sometimes recall the gaiety of Herrick,

although a touch of sentimentalism distinguishes the Ger-

man writer from the more worldly Englishman. A fine

spirit of manliness is the note of Fleming's sonnets ; and
in several hymns he almost equals the religious depth of

Gerhardt. Even in its artistic qualities his best work is

higher than anything achieved by Opitz; in its power of

awakening permanent human sympathies it stands alone in

its era.

Another writer of the first Silesian school was Andreas Gryp» \

Gryphius (1616-64), who sought to create a drama in

accordance with the laws laid down by Opitz. He was the J

first German dramatist who divided his tragedies—of which I

he wrote five—into five acts ; but his characters are roughly I
conceived, and ho produces his effects rather by violence and I

bombast than by the gradual evolution of a definite plan.'
*
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His comedies, although also rude, have more life than his

tragedies. In one of them, Feter Squem, there are traces

of Shakespeare's Midsummer Niyht's Dream, of which
Gryphius appears to have had some knowledge through a

third writer. Friedrich von Logau (1604-55) applied the

principles of Opitz in epigram. He had a decided talent

for terse, emphatic expression, and a considerable number
of the vast collection of his epigrams have a keenness of

edge which must have made him a dreaded enemy. His
prevailing tone is satirical, and the chief object of his satire

is the moral corruption of his time. Joachim Rachel

(1618-69) was another satirist who strove by means of

polished verses to castigate popular vices ; but he lacked

force and invention. There was much more vigour in the

Scherzgedichte of Hans Wilmsen Lauremberg (1591-1659),
who wrote in Piatt Deutsch ; he, however, can hardly be
claimed as a member of the first Silesian schooL Philip

von Zesen (1619-89), a writer of some versatility, wrought
in the spirit of Opitz by warring against foreign words which
had intruded into German,—a warfare in which his zeal

was not always as wise as it was patriotic. He founded
in Hamburg, in imitation of the "Fruit-bearing Society,"

oa association (the " DeutscLgesinnte Gesellschaft ") in-

sp.red by his enthusiasm for Teutonic purity of speech.

While the admirers of Opitz were striving, with the best

Intentions, to introduce a correct poetic style, a movement of

a very different kind originated among the "Pegnitzschafer"

of Nuremberg. The members of this society, conscious of

the barrenness of existing poetry, and not feeling in them-
selves the sources of a higher activity, turned for help to

Italian literature. Instead of studying the great Italian

poets they attached themselves to Marino and his extrava-

gant school ; and the chief result was a number of fantastic

pastorals, the writers of which seemed to have no other

aim than to show how much silly affectation the German
language . may be made to express. Their tendency was
carried to its utmost development, by the second Silesian

school, whose leading representatives were Hoffmannswaldau
(1618-79) and Loheusteia (1635-83). Hoffmannswaldau
wrote odes, pastorals, and heroic epistles, which are marked
by a childish foppery of manner, and whose tone affords

startling evidence of the moral laxity of the society to which

they were addressed. . Lohenstein chiefly cultivated the

drama, and he has the distiuction of having written perhaps

the worst plays ever accepted as literature by a modern
community. They are so wild and bombastic that, even if

presented as burlesques, they would now be condemned as

ridiculously extravagant. The lyrics of this pretentious

writer are not less crude and unnatural than his plaj's.

As the century advanced, the German courts passed more
end more under the influeuce of France. Pocket editions

of Louis XIV. were to be found in all the little capitals,

courtiers talked more French than German, and it was
unfashionable not to know, or not to affect to know, con-

temporary French literature. It was, therefore, inevitable

that some writsrs should turn away from the path of the

second Suesian school, and compete for court favour by
imitating the French style. This was done by Canitz

(1654-99), Besser (1654-1729), Konig (1688-1744), and
many other authors of the same class. These " court poets"

took Boileau for their guide, and had, therefore, the nega-

tive merit of avoiding the absurdities of Lohenstein and
Hoffmannswaldau. But they were, as a rule, tame, cold,

and dull. In Canitz alone, who was a Prussian statesman

and wrote for his pleasure, is there any evidence of original

energy ; the others were professional versifiers who pro-

duced appropriate odes and sonnets at the bidding of their'

employers.

During the greater part of the 1 7th century Germany pro-

duced few prose works that caanoH-ha tolerated. Notwith-

standing the efforts of the purists, the language became Prose

more and more corrupt, and most writers were either arti- vriters

ficial, or pedantic, or coarse. One of the small number ^^ ^''^

whose power we can still feel was Grimmelshausen, whose .

'

Simplicissimus (1659) has qualities bordering upon genius. "^'

The hero is a peasant's son, who tells his own tale. Torn jiauseiu.

from his parents during the Thirty Years' War, he is,

brought up by a hermit ; afterwards in the service of a
commandant, he makes himself notorious for tricks like

those of Tyll Eulenspiegel ; he then becomes a soldier,

rises to wealth and rank, but ultimately loses both, passes

through many wild adventures, and retires from the world
to a desert island, in which he devotes himself to religion.

The value of the book consists in its graphic pictures of the

horrors of the Thirty Years' War,—pictures relieved by
touches of rough, sometimes of the coarsest, humour.
Another writer of great but insufficiently cultivated talent

was Moscherosch, author of Gesichte Philanders von Moscto»

Sittewalt (1650), which is partly an imitation of the Suenos -oscli.

of Quevedo. It is made up of a number of visions or

dr«ams, some of which, like passages of Simplicissimus,

convey a vivid idea of the sufferings of Germany during her

great struggle ; in others the writer strikes with effect at

popular follies, including the extravagances of the second

Silesian school. Sigmund von Birken wrote a history of

the house of Austria, which, although one-sided, is not

without merit as a plain narrative ; and an ecclesiastical

history by Gottfried Arndt has some interest as an
attempt to do justice to heretics condemned by the church.

A very good book of travels was written by Adam Olearius,

describing the adventures' of a mission to Persia, of which

the author and Paul Fleming were subordinate officials. A
Protestant pastor, Balthasar Schupp (1610-61), was the s.buj.ja

author of several didactic prose works, which, although

rough in form, display native wit, and pour wholesome

ridicule on the follies and barbarisms of contemporary

vrriters. Against these more or less valuable prose writings

we must set piles of enormous romances iu the style of Ko-

D'Urf^ and Mademoiselle Scud^ry. The favourite authors E:aDct\,

of these astonishing productions were Buchholtz, who wrote

Hercules tind Ycdisca, and llerculiscus_ iind Ilerculadisia

;

Anton Ulrich, duke of Brunswick, whose Oclavia was
loudly applauded by aristocratic readers; and Von Ziegler,

the writer of Tlie Asiatic Banise, an incredibly foolish

book which, published in 1688, took Germany by storm,

and maintained its popularity for more than a generation.

Lohenstein was also the author of a romance, dealing with
the fortunes of Arminius and Thusnelda. It is hard to

understand the interest which works of this class once

'excited ; they are barren of every imaginative quality, with

no kind of relation to life, and grotesque in style. They
were ultimately driven from the field by imitations of

Riihinson Crusoe, which, notwithstanding the charm of

their model, display no more talent than the romances.

Various writers imitated Simplicissimus, but they succeeded

only in reproducing in an exaggerated form its occasional

brutalities. Abraham a Sancta Clara (1642-1709), a

Vienna priest, whose real name was Megerlin, rew 'led con-

siderable power of satire in his Judasder Erzschelm\^J\idaa

the Arch-Rogue"), and in pamphlets and sermons ; "but his

naturally rich fancy was wholly uncontrolled, and his

humorous passages are marred by a far larger number id

which he is pedantic or vulgar.

No progress was made during the I7th century towards
the formation of a national drama. At the courts the

Italian opera was the favourite entertainment, and thei

wandering companies of actors represented for the mosfi
part barbarous plays of their own devising, in whicW
HanswuTst was generally the popular character. Occasion-'

ally a man of some talent found his way into these cooi^
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panisa; and one such nctor, Velthen, showed so much
insight as to include in his repertory some of the works of

Molifere. But the general tendency of what passed for the

drama was from bad to worse, and the usual character of the

plays to a considerable extent justified the hatred with

which they were denounced by the clergy.

For a time it almost beenied as if Germany could never

hope to emerge from the intellectual degradation into which

she had sunk-; but in reality the higher forces of the nation

were rallying in preparation for a new era. One of the

first symptoms of revival was presented by the remarkable

pietistic movement, which, although it ultimately led to the

formation of the pettiest of petty sects, was in its origin

noble both in aim and in method. Its originators were

tUe ardent, generous, and eloquent Jacob Spener (1633-

1705), and August Hermann Francke (1663-1727). The
labours of these writers and preachers, who had close aflSnity

to the mystics, not orJy gave more sincerity to religious

forms, but did service to literature by quickening the popu-

lar intellect, and awakening emotions wJiich could find no

eatisfaction in the tedious writings of the day. Of EtUl

greater importance were the beginnings of modern German

Phi)uu>- philosophy. It was in thb dreary period that Germany
phy gave birth to one of the most brilliant of her thinkers,

Leibnit. Leibnitz (1646-1716). The prevailing style of the day

—

*' ilischmasch," he called it—seems to have disgusted him
with his own language, for nearly all his writings are in

French or Latin. Nevertheless, he exercised a profound

influence on the best minds of his generation. His monad-
ology, his doctrine of the pre-established harmony, his

theory of the best or possible worlds, while carrying on the

central current of European thought, offered Germany new
prDblems for solution, aud helped to replace a rigid ortho-

doxy by a spirit of disinterested curiosity. The task of

* ,;r. giving shape to his ideas was undertaken by Wolf (1679-

1754), who had none of Leibnitz's genius, and often crushed

his fruitful suggestions under a burden of logical proofs.

The disciple, however, so far taught in his master's spirit

as to exalt the claims of reason over mere authority; he
also encouraged habits of systematic thinking, and proved

by his practice that serious writers had no excuse for

clothing their doctrines in any other language than their

own. Less philosophical than Leibnitz, and even than

rhomi. Wolf, Christian Thomasius (1655-1728) was an impressive
»!»» popular thinker. He edited the first German periodical,

a sort of monthly magazine, in which he vigorously attacked

pedants and bigots. His style, although not pure or grace-

ful,' received glow and warmth from his moral earnestness.

Through him literature became a great practical power, fr>r

it was mainly he who put an end to the burning of witches

and to punishment by torture.

Even in poetry, before the close of this period, there were
tTer- a few glimmerings of dawn. Wernicke, a man of cultivated
•'<d<». and severe taste, published a volume of epigrams (1697) in

which he thrust home at the follies of Lolienstcin and his

followers ; and that his mockery had effect was plain from
the outcry of two noisy members of the school, Postel and
Hunold. Giiuther (16t»o-1723), who died too soon for

his genius, wrote lyrics in which the voice of nature was
once more heard. •" A, poet in the full sense of the word,"
Goethe calls him ; and no one can realize how great was
his achievement without making some acquaintance with
liis truly dismal predecessors. Brockes (1680-1747) had
not Giinther's fine spontaneity, but he had the merit of
giving simple expression to unaffected pleasures,—a virtue
for which historians of literature, remembering the formality
ot u.o court poets and the insincere posturing of the second
fcilesian school, readily forgive his ucca.iiuu&l flatness and
garrulity. He was the first German poet who displayed
tome knowledge of English literature. Although un-

acquainted with Shakespeare, he directed his countrymea

to MUton, Young, and Pope; andhs appended to his chief

\vork, Irdisches Yergnugen in Gott, a fair translation of

Thomson's Seasons.

VL The Period of Revival.—For five centuries there had
been no great literary period in Germany which deserves to

be named with the famous periods in the history of Eng-
land, France, Italy, and Spain. The Reformation was a
spiritual achievement of splendid originality, but in litera-

ture Germany had for the most part followed timidly in

the footsteps of her neighbours. She was soon to make np
amply for this tardy progress; and we have now reached

the age in which she fairly awoke to a consciousness of her

strength,—an age mainly of preparation, but one which has
also an independent interest, since it includes names that

rank high in the history of European as well as of German
culture. We have seen that in the midst of the period of

decay there were already symptoms of revival "rhese be-

came more and more numerous, and while they increased,

Germany was suddenly startled by the appearance in her

midst of a great warrior and statesman. It is impossible

to estimate with any approach to exactness the impres-

sion produced by Frederick 11.; but it is beyond, doubt Fredcr

that he profoundly affected the intellectual life not only of the

Prussia but of Germany. After the Thirty Years' War the
'''^^

people had lost confidence in themselves. They forgot that

they had a magnificent history ; they only saw that the

structure of society had been rudely battered, and that

nearly every enterprise of the nation.as a whole ended in

failure, i^'rederick the Great restored to the'm faith in

their own vigour ; he convinced them that it depenc^ed

on themselves whether or not they should rise to their

ancient place in Europe; and by the prompt, faithful, and
energetic discharge of his personal duties he set before them
an example which was widely felt. Literature «hared the

impulse which penetrated the national life. It became
stronger, more independent, and moved forward with the

assured step of a power conscious of high destinies.

Several causes of a purely literary character contributed Cla3Si>

to promote this advance. One of these was the revival of study,

classical study in the best sense. Classical study had beeii

pursued with ardour by the humanists ; but after them it

became dry, pedantic, and tedious, and was subordinated

to theological controversy. In the 18th century a number
of scholars arose, who, ceasing to interest themselves in

merely verbal criticism, sought to pierce to the meaning
of classical writers, to understand and enjoy their imagi
native effects, their ideas, and their st3'le. They also strove

to construct what the Germans call " Alterthumswissen-

schaft," the science of antiquity—that is, to cumprehend
the life of the Greeks and Romans, their religion, art, and
philosophy, and to interpret their literature in the light o£

this knowledge. The movement passed from one univet^

sity to another and soon made itself felt in the public

schools. Thus the best class of minds were familiarized

with higher ideals than they had yet known, and received,

almost without being aware of it, the germs of new activity.

Another cause, which co-operated with the more intelligent

study of the classics, was acquaintance with English litent-

ture. Hitherto the foreign influences which had affected

the Germans had come from Italy, Spain, and, above
all, France ; but now they began to know something of

contemporary English writers, and gradually worked their

way back to Shakespeare. The English genius was
instinctively recognized as more in harmony with that of

Germany than any other, and its products stimulated the

free exercise of the imagination and the reason, while the

aiicieut ulassics led to the perception of the greatest laws of

form.

Among the poeta who helped to effect the revival ri t
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truly national literature a place of honour belongs to Haller

(1708-77), who, allUough cliiefly famous as a man of

M:ienci;, revealed imagination and poetic sympathies in his

tliscriptive and didactic poem Die Alpeii ("The Alps"),

ifaj^cdorn (1708-54) was for a time the most popular poet

of Lis day in virtue of his songs, odes, fables, and narra-

tives in verse. He was of a genial and happy temper;

and :jo authur who preceded lum was master of so clear,

Lrigl t, and animated a style. One of the chief character-

istics of the time was the tendency of writers to group them-

selves in schools. If two or three writers who lived ni the

saii'e place happened to become friends, they forthwith

called themselves a school ; and the result was that they

usually developed some marked common characteristics.

These coteries inevitably became more or less narrow and
exc!u:iive; but they also stimulated eachother to fresh efTort,

and tlie clash of their ideals sometimes helptd the outside

world to new points of view. The Saxoii school, whose
headquarters were in Leipsic, was for some years more
prominent than any of its rivals. It was founded by
Gottsi;hed (1700-CG), who, although he made himself

ridiculous by pedantry and vanitj', became the ruling liter-

ary man of Germany He was appointed a professor in

Leips c in 1724, and founded there " The German Society,"

which soon became the centre of a nnmber of similar

bodies for the cultivation of literature. Gottsched aimed at

I'othing short of the complete reformation of German poetry.

He had the .sense to see that if lie wished to reach the

people he must begin with the drama, and he was fortunate

enough to find iu Frau Neuber, who had formed a company
ill Leipsic, an intelligent actress capable of giving effect to

]ii.s ideas. With her help he banished Hanswui'st from the

»tige ; and she was forthwith supplied with plays by him-
self, by his clever wife Louisa Victoria, and by several dis-

ciples. He gave his attention chietly to tragedy, and un-

fortunately he had but: one idea in regard to it—that it

liad reached the utmost possible excellence in the classic

drama ol France. The English drama, he admitted, had
some merit, but only in so far as it had modelled itself on
the work of Corneille and Racine. Hence, in his chief

tragedy Der SUrbemIe Cato ("The Dying Cato") he
availed himself freely of Addison's Cato; the Elizabethan

dramatists, of whom his direct knowledge was slight, he
believed to be mere barbarians. His taste gave the law in

nearly every theatre in which German play.s were acted
;

and it was certainly a good consequence that Lohenstein
fell into permanent disrepute, while even the groundlings

began to feel that the uncouth works which actors them-
selves had, hitherto produced were, to say the least, far from
perfection. On the other hand, the German genius was
forced to submit to arbitrary laws antagonistic to its true

nature ; and so long as its submission lasted, a genuinely
native drama was impossible. It was not only in regard to

drama that Gottsched insisted on absolute subservience to

France. In regard to all species of vei-se his sympathies
were with the court poets, and both by example and by
critical precept he insisted that iu poetry as in everything
else the understanding must be supreme, and that clearness

of statement, correctness in the management of figures, and
logical arrangement are the highest literary virtues. Re-
garding the function of imagination and feeling in poetry
he had no suggestion to offer.

There were writers who instinctively felt that this

could not be a complete theory ; and of these the chief

were Bodmer and Breitinger, the leaders of the Swiss
school, which was formed in Zurich. These writers,

although destitute of creative genius, had nourished their

Imagination on English poetry, especially on Paradise
Lost, and it was incredible to them that a critical doc-

.trine could be correct which left out of account or con-
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demned their favourite writers. At first they were on
friendly terms with Gottsched, but when the latter harshly
criticized a translation of Milton's epic issued by Bodmer
his Swiss rivals prepared to defend themselves ; and thus
broke out a literary controversy which made much noise
at the time, and in which the angry critics, to the edifi-

cation of onlookers, pelted each other unmercifully with
abusive epithets. Neither party was fully conscious of
the significance of its attack, and sometimes the warriors
seemed almost to change sides. But the general tendency
of the dispute was that the Swiss school, amid much
exaggeration, defended the claims of free poetic impulse,
while the Saxon school, in a narrow and pedantic spirit,

maintained those of conscious art. It is hard worK now to
follow their arguments, but at the time they interested
a considerable public in literature, and opened fresh lines

of investigation. One of the results was that Baumgarten,
a disciple of Wolf, published a book which Germans regard
as the beginning of modern aesthetics,—a branch of mental
science to which their philosophers have ever since devoted
thought and labour.

While this warfare of critics was going on, there were
in Leipsic a number of young writers who more or less

attached themselves to Gottsched, but who gradually
shook off his authority. They founded a periodical, the
Bremer Bcilraye (the "Bremen Contributions"), which Brsr.er

had considerable influence in forming their own style, Eeit^ogt

and in keeping alive the popular interest excited by
the central controversy. After a while many of them
were scattered over different parts of Germany, but they
retained their original impulse, and continued to be
known as members of the Saxon school Gellert (1715-
69) was by far the most famous of the circle. It is im-
possible to mention without respect this amiable writer.

His plays are unimportant, but his fables and tales reveal so
gentle and pure a spirit that we cannot wonder at his great
popularity. He was a favourite among all classes, even
Frederick the Great himself, who rarely condescended to
notice a German author, declaring after a long interview
that he wa.s " the most reasonable of German scholars."

His supreme defect was a tendency to weak sentimental-

ism and pious commonplace, Rabener (1714-71) acquired
fame as a good-humoured satirist. His prose is fresh and
clear, but he has not sufficient grasp of any important
princijjle to entitle him to very high rank among moralists.

Christian Felix Weisse (1726-1804), the friend of Lessing's

youth, failed as a writer of tragedy, but was a favourite

author of comic operettas. He was also the first successful

German writer for children, and edited for many jnears a
periodical (the Billiuthek der schonen Wisseuschafteii)

which had a favourable influence on popular culture.

Johann Elias Schlegel (1718-49)', uncle of the two
Schlegels who became long afterwards leaders of the

Romantic school, gave evidence of high dramatic talent,

but died when he was beginning to be conscious of his

power. Arnold Ebert distinguished himself by good
translations from English ; and Zacharia wrote with some
success mock heroics in the style of The Rape of the

Lock. Kiistner, whose disputations at the Leipsic univer-

sity were diligently attended by young Lessing, made him-

self feared as a biting epigrammatist. Cramer became one
of the most eloquent preachers of the day, wrote popular

religious odes, and edited The Northern Guardian, a well-

meaning but rather commonplace imitation of the Guardian
of Steele. These writers, who from being Gottsched's

friends all became moreor less hostile to him, have a clear-

ness and grace of style which were unknown in the previous

centur}'. Another author who was from the beginning

Gottsched's enemy, but who had no relation with this par-

ticular school, may be here mentioned,—Liscow ('1701-60).
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His prose has nerve and ouiiration, and few "satirists have I

dealt severer blows at literary pretence.

BaiU The Halle school of poets was in some respects different

PchooL both from the Saxon and the Swiss schools. Its original

members were Gleim (1719-1803), Uz (1720-96), and

Ciotz (1721-81). These three writers formed a friendship

in their student days at Halle, where they came under the

influence of the poets, Pastor Lange, and the tutor of his

children, Immanuel Pyra, ardent disciples of Bodmer and

Breitinger. Thp young students, while feeling sincere re-

spect for the Swiss critics, did not attempt any very serious

flight ; they preferred to amuse themselves with lively little

anacreontic verses, which they soon brought into high

repute. Afterwards Gleim settled in Halberstadt, where

he lived to an e.\treme age. His didactic poem Halladat,

which he wrote, he himself modestly explained, in order to

gratify a wish of his youth to produce a book like the

Bible, has no vitality ; but during the Seven Years' War
he composed War Songs of a Grenadier, which were

everywhere read, and have not yet lost their popularity.

They were edited by Gleim's friend Lessing, who, however,

protested against their patriotic vehemence. Gleim was
cue of the most kindly of men, and became the patron of

young poets, several of whom he always had in his pleasant

bachelor's lionie. He also kept up an extensive corre-

spondence with other writers, which is now an important

source of information respecting the movements of contem-

porary literature. One of hii most intimate friends, who
resembled him only in geniality of disposition, was the

noble-hearted Ewald Christian von Kleist (1715-59), who
was fatally wounded on the battle-field of Kunersdorf.

He would still deserve to be remembered as the man whom,
of all others, tlie equally noble Lessing mosi loved. His
descriptive poem Frilkling ("Spring") is partly an imi-

tation of Thomson ; but it is also the work of an inde-

Ijendent lover of nature, who knew how to give beautiful

utterance to true and simple feeling. Eamler (1725-98),
another friend of Gleim, and the friend, too, of Kleist and
Lessing, wrote spirited odes in Hoi^tian metres, which,

like the War Songs of a Grenadier, gave pleasure

because of their strongly patriotic tone,—the direct result

in both cases of Frederick's influehce. Anna Louisa
Karsch (1722-91), a poetess who owed much to Gleim's

goodness, was a favourite among the literary men of the

day, but] her verses are ruder than they ought to have
been at so late a date. Idyllic poetry, which Kleist and
GiJtz to some extent cultivated, was taken up in ear-

nest by Solomon Gessner (1730-87), whose prose idylls,

Tlie Deathof Abel, The First Sailor, and others, were trans-

lated into French and English, and were better received in

their foreign dress than in their original form. They are

written in an easy style, and express much harmless
although somewhat tedious sentiment. He was imitated

by Xaver Bronner, a Catholic priest, whose idylls have
not half the merit of his autobiography, which affords

remarkable insight into the religious life of Catholic Ger-
many about the middle of the 18th century.

The religious lyric, which had shared the general decay
daring the latter half of the 17th century, displayed more
vitality during part of this period. It owed its fresh life

mainly to the pietists, who reopened fountains of spiritual

feeling that had been apparently dried up by theologians.

Amoug the best of this younger generation of hymn
writers were Freylinghausen, Neumeister, and Tersteegen.

Their fame was, however, less extensive than that of Count
von Zinzendorf (1700-60), the founder of the sect of

Herrnhiiter or Moravian Brethren. Besides hymns he
wrote religious worlcs in prose, and made himself one
of the most prominent figures of his time by ardent
missionary zeal. His followers, like all deeply religious

seels in Germany, delighted iu hymns ; and many of those

they produced are remarkable for the sensuous, sometimes

almost sensual, forms in wliich their emotions are

expressed.

Fables were at this time an extremely popular class of Fab^

writings, and nearly every imaginative writer sought to dis- lista-

tinguish himself as a fabulist. The Swiss school, indeed,

in their zeal for a combination of the wonderful and the

useful in literature, maintained that the fable was the

highest type of literature. As a rule, Lafontaine was
taken as the model in works of this kind, but we look

in vain among his German imitators for his exquisite graca

and naivety Gellert stands at the head of the mora
sentimental fabulists; after him may be named \Villanov|

and Lichtwer. The latter (1719-83) has humour as well

as sentiment, and some of his fables have an artistic

finish that indicates a faculty by which he might have won
distinction in more important labours.

From about the middle of the 18th century onwards apopUn
number of prose writers, who may be classed together as phil&a*-

po^ -.lar philosophers, worked effectively for. the enlighten- 1-'*"'"

ment of ordinary readers. They attached themselves to

some extent to Wolf ; they also came under tlie influence,

although hot in any great degree, of the French Encyclo-
pedia Is ; and they were admiring students of the English
deists, and of Locke, Shaftesbury, and Hutcheson. 'They

are often condemned for the shallowness of their thought;
and if we compare Ihem with the great thinkers who
followed them, t'le condemnation is just. They did not

grasp the significance of the problems which had been
handed down by Descartes, Spinoza, and Leibnitz, vniYi

which Hume was now grappling, and which- were soon to

enter upon a new phase iu the critical philosophy of Kant.

In regard to religion they had a very imperfect appreciation

of every element that could not be expressed in clear logi-

cal statements; fesling and imagination were rigidly subor-

dinated to the understanding. And they had not even a
remote suspicion of what is now familiar as the historical

spirit, so that they displayed amazing narrowness of

vision in their treatment of past spiritual developments, and,

of contemporary creeds with which they did not happea
to agree. But if we are to do justice to these popular
philosophers, they must be compared rather with their pre-

decessors than with their successors. An important place

belongs to them in the movement by which vital human
interests have been raised above theological disputes, by
which morality has received a basis independent of dog-
matic religion, and by which toleration has been secured
for men of every faith. They were penetrated by a truly

humane sentiment; and it must be counted a high merit
that in a country which had been more or less dominated
by pedants, and whose great writers of a later age have not
always attempted to be both profound and clear, they sought
to express themselves in unpretending and rtraightforward
German. The chief of the popular philosophers was
Moses ^Mendelssohn (1729-86), not a deep or massive
thinker, but a man of fine moral sympathies, an enthusiast
for freedom—from the lack of which he himself, as a Jew,
keenly suffered—and an incisive psychological analyst. His
friend, Frederick Nicolai (1733-1811), tho Berlin book-
seller, had the misfortune to outlive his epoch. He had
only words of contempt for Goethe and Schiller; and
Kant, whom he did not profess to understand, seemed to
him a sort of cross between a bungler and an impostor.
These terrible rr-istakes have mac'e poor Nicolai, notwith-
standing his lifelong warfare against bigotry, the type of a
narrow-minded bigot. Yet in his earlier days ho was re-

cognized by such a judge as Lessing, with whose friendship
he was honoured, as a writer of talent. And his Bibliotluk
(" Library "), the most imoortant literary periodical of his
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day, did excellent service by providing the popular pliilo-

eopliers with a medium for the expression of their opinions

on aU the great questions which then agitated Germany.

Other popular philosophers were George Suher (1720-79),

who devoted himself to esthetics in the spirit of the Swiss

school, but with the advantage of later lights; Thomas
Abbt (1738-66), whose style was one of uncommon
vigour; Christian Garve (1742-98), who did not attempt

any great original work, but in letters and articles

examined many individual philosophic questions from new
points of view; and Johann Jacob Engel (1741-1802),

whose PhUosophfUr die Welt (" Philosopher for the World")

interested a class of readers who would have been unable

to follow a more adventurous guide. Zimmermann (1728-

95) hardly deserves to be mentioned in such good company
;

but his Betrachlungen iiber die Einsamlceit (" Observations

on Solitude ") by its sentimentalism and rhetoric carried

UbeM. his name far beyond the bounds of Germany. Some theo-

iheolo- [ogians, without exactly sharing the beliefs of the popular
ilana. philosophers, were profoundly affected by them. Among

these were Moshoim, the ecclesiastical historian; Spalding,

the translator of Shaftesbury ; and Jerusalem, the father of

the young writer whose suicide suggested some elements

in Goethe's Werther. These liberal theologians did not

hold a very intelligible logical position, but they were of

some importance by their attempts to introduce a freer and

more polished style of eloquence than had hitherto marked
the German pulpit. In regard to the permanent movements

of thought, their influence was greatly inferior to that of

Michaelis and Semler, whose labours heralded the approach

of modem Biblical criticism.

Bis- In history Germany pioJuced at this time at least one
wnana. writer of high eminence. Justus Moser (1720-91), author

of the Osnahriickische Geschichte (" History of Osnabriick ")

Uoser. and Patriotiscke Phantasien (" Patriotic Fancies ''). Mbser
was the first German historian who wrote a good iityle

and attempted to penetrate to the meaning of events

and to present them in the light of great principles.

He also produced a strong impression by his enlightened

patriotism and by his burning scorn of wrong. Schrock
and Schlozer were prominent historians, and the latter

made himself known as a clear writer on contemporary

politics. Karl von Moser, of Stuttgart, applied to political

subjects a faculty for wa and satire that was estimated

highly in his own day.

It has been already stated that the revival of classical

study was one of the chief causes by which the mind of

Germany was awakened to new effort. Professors Christ

and Ernesti, of Leipsic, who were the favourite teachers of

many young students, including Lessing, were two of the

chief writers to whom this revival was due. Incomparably

«nnckcl- greater than either, however, was Johann Joachim Winckel-
I.SJ1IL. mann (1717-66), whose '^wtory of Ancient Art (1764)

opened a new era in the appreciation of ancient life,

Later investigation has corrected Winckelmann on many
points, but no critic has displayed a keener feeling for the

beauty and the significance of such works as came within

his knowledge, or a truer imagination in bridging over the
gulfs at which direct knowledge failed him. And his

style, warm with the glow of sustained enthusiasm, yet
calm, dignified, and harmonious, was worthy of his splendid

theme. What he did for ancient art was to some extent
done for ancient literature by the untiring editorial labours
of Christian Gottlob Heyne (1729-1812).

SftMonal Important as were many of these writeia, Winckelmann
<i>«ra- above all, they exercised slight influence on the national
^'=- mind compered with the three men whom the Germans

justly regard as the founders of their classical literature

—

Klopstock (1724-1803), Wieland (1733-1813), and Less-

bg (1729-1781).

Klopstock stood in direct relation to the Swiss writers.

When a pupil at Schulpforta, one of the great Saxon scbools
which sent forth many cf the Isest authors of the day, ho
was a diligent student, of Bodmer, by whose critical
principles he guided himself in reading Homer, Virgil, and
Milton. The Messiah, on w"hich his fame mainly rests, is

now little read, and it is impossible even to glance througb
it without becoming conscious of glaring faults. Klop>
Etock's genius was essentially lyrical ; he lacked the plastiq
force of imagination necessary for a great epic. His cen-
tral figure is nowhere presented in clear shara outlines;
it wavers between two distinct conceptions, that "of a divine
and that of a human character. And the facts to which
be turns our gaze in the crisis of his narrative are not such
as kindle the deepest sympatldes ; he exhausts the powers
cf language to convey an impression of the Messiah's suffer*

ings, but we hear nothing of the qualities of soul nhicU
these sufferings rouse into action. The subordinate
characters are innumerable, and except Abaddona, a
repentant fallen angel, between whose character and whose
fate there is an effective contrast, none of them caj bo
said to live; they exist only as an excuse for the utter-

ance of Klopstock's feelings. They talk incessantly, weep,
embrace, and kiss, but they never do anything that exhibits

more than a vast quantity of obtrusive sentiment. Not-
withstanding its obvious defects, however, the Messiuh

has qualities which must still command admiration ; it

reveals a nature full of lofty asjiiration and deep humanity,
and it contains individual images of striking force and
beauty.

It would be difficult to imagine anything more dreary

than Klopstock's plays, the subject of three of which is

Arminius, while the others deal with scriptural themes.

He knew enough neither of life nor of the stage to be a
true dramatist ; his characters are mere names, and the in-

cidents are grouped according to no principle of art. His
odes, which he continued to write from the beginning to the

end of his long" career, are of far higher excellence Those

which derive tlieir inspiration from Northern mythology are

too remote from general sympathy and too obscure in con-

struction to awaken interest ; but the stamp of genius is

upon several of the lyrics in which he expresses his passion-

ate feeling for the grande. phanomena of nature, his ardent

patriotism, his enthusiasm for freedom, and his elevated

sense of human worth and destiny. Both as an epic poet

and as a writer of odes he had many imitators, who, like

most others of their class, exaggerated the defects of their

model and Isft his virtues alone. His influence upon the

intellectual life of Germany was deep, and, on the whole,

beneficent. He encouraged the self-respect of his country-

men, intensified their desire for an independent literature,

and by handling high themes, sometimes powerfully, always

seriously, suggested that the national imagination would

reveal its full capacity only by undertakirg greater enter-

prises than any it had yet attempted.

Although Klopstock was one of the central literary fig-

ures during two generations, he was not a prolific writer

;

Wieland, on the other hand, was one of the most prolific

of German authors. He was continually at his desk, and

in the course of his career produced a eoasiderable library.

Of his many works the romantic poem Oberou i» by fur

the most famous, and the only one that really pleases

modern readers. Agathmu is perhaps the best of the prose

romances in which lie endeavoured to depict ancient

Greek life. He was not endowed with great vividness

of imagination, and his prevailing tendency' is to extreme

difi'useness; but some of his descriptive passages, espe-

cially those in Oberon, have a touch of ideal grace whicb

enables us to return to them with fresh relish. He had

1 a fine appreciation of style, and. by the study of Greek
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and French masterpieces persistently strove tb acquire

Iji'htness, clearness, and ease. Even yet fevr German

writers will compare with him in these qualities. In

all bis works he bad a strongly didactic tendency, but

his teaching was the opposite of that inculcated by most

modern writers who deliberately aim at ethical eflFect.

Above all, he differed from his great contemporary, Klop-

8tock. Writing at first as a strict pietist, he ultimately

became a pronounced Epicurean in the popular sense, and

made it his object to proclaim an Epicurean theory of life,

discouraging enthusiasm, laugliing at such aspirations as

those ot his own youth, exalting the claims of the senses,

and placing the liighest virtue in kindliness and good

humour. This tendency often conducts him to more

slippery ground than any on which a German writer of his

standing would now venture ; but it also gives him
innumerable occasions for the play ot a gentle and refined

irony

Whatever may be the excellences of Wieland and^

Klopstock, both are essentially writers of the past. This

LeMing. cannot be said of Lessing, the third great German of this

period ; he is still a living influence. He is, indeed, the

only writer before Goethe whom Germans can now read

without feeling themselves in a world foreign to their

sympathies. Throughout his career he strove to renew

and fructify the intellectual life of his nation, and lie

achieved his aim by important creative activity, and by

the clearest, freest, and most drastic criticism of the 18th

century.

As an imaginative writer he was chiefly distinguished in

the drama, and his most important dramatic work is 3[inna

von Banihelm. If it cannot be said that this is, in the

highest sense, a comedy of genius, it is at any rate a

comedy which contains elements of permanent interest.

The characters are vividly presented ; the plot is systemati-

cally, yet naturally, unfolded ; the dialogue is clear, fresh,

and animated. And the work has the high merit of

giving artistic shape to elements taken by the dramatist

from the living world around him. Emilia Galoiti is

marred by a deep flaw in the conception of the central

figure ; but every other character in the tragedy is conceived

with bold imaginative force, and it is possible for a compe-

tent actress to soften, if not to harmonize, even the clashing

elements in Emilia herself. No drama making even a dis-

tant approach to the excellence of these two plays had
been produced in Germany; they thus gave literature in

its highest department a fresh start.

But valuable as were Lessing's imaginative creations,

they were inferior to his labours as a thinker. Here he

was absolutely supreme among his contemporaries ; and in

some respects he has not since been surpassed. His

method is invariably critical, but he aims at rising to the

highest, most universal aspects of every subject with which

he deals. As a master of style he ranks with the greatest

European writers. The structure of his sentences is

clear, precise, and compact ; and he keeps the mind
awake by vivid images drawn from nature and from
numan life, by interesting, sometimes remote, allusions, by
rapid strokes of wit, and by unexpected turns of thought,

as if he were abandoning his main theme, while he is in

reality indirectly advancing it. He has often been called

the most critical of poets ; it would be equally just to call

him the most poetical of critics.

The greatest of Lessing's purely critical writings is

Laocoo-n, a fragment, but a fragment containing the germs
of much of the best thought of his own and the immedi-
ately succeeding generations. . It has an enduring value
as the first serious and great attempt to distinguish
sharply the realms of art and poetry, and to foster both by
Bubjecting each to its own laws. Next in importance

stands liis Hcwhwgisclie Dramalnrgie, a eeiies of criti-

cisms on plays represented at the Hamburg National

Theatre. By these splendid criticisms, which are based

in the main on Aristotle's Poetics, with many side-refereacei

to Diderot's theories, he put an end to the abject sub-

mission of dramatic writers to French traditions. Id his

later years he issued the Wol/enbiiitel Fragments,- por-

tions of a theological work by Eeiniarus, a deistical writer

of admirable force and clearness. He thus became involved

in a hot controversy with indignant professors and pastors,

the noisiest of whom was Pastor Goeze of Hamburg. Tho
tracts issued by Lessing in the course of this controversy

are in form among the most perfect ot his writings ; they

are at once learned, keen, and witty. And in the history

of Western thought they are of deep significance. His
immediate object was to secure for criticism absolute freedom

of movement ; but he did very much mote. He fore-

shadowed, as a vital element of the coming time, inquiry

as to the origin and growth of the Scriptures, tlie rise of

Christianity, and the fundamental character of religion.

And he indicated a far higher standpoint than that of the

popular philosophers by vindicating the claims of feeling itt

spiritual life as opposed to those of the bare understanding.

In his Edvcatioii of the Human Race he gave systematic

shape to the fruitful principle that a religion which is not

true absolutely or for all time maybe of vast importance by
meeting the needs of a portion of the race in special epochs,

and that there is in history, notwithstanding apparent reac-

tions, a progressive movement towards hiyher intellectual

and moral ideals. The suggestions thrown out in contro-

versy he developed artistically in one of the greatest of his

writings, the fine dramatic poem, Nathan the Wise, a work
which enshrines all that was noblest in the struggles and
the aspirations of his age, and connects the thought of the

18th with that of the 19th c:ntury. As a drama, it has
serious faults ; but it powerfully effects its purpose by
revealing, in the enlightened Jew, its hero, the grandeur of

a nature which, instead of binding itself in dogmatic fetters,

cultivates a spirit of free and disinterested humanity.

Thus in all directions this great writer laboured for the

intellectual regeneration of his people. If Goethe, Schiller,

and Kant found a nation prepared to receive their work,

they owed the fact to many causes; but among these the

chief were the political activity of Frederick it. and the

literary activity of Lessing.

Vll, Thi Classical Period.—At the close of the Seven After'

Years' War the conditions of public life were very unfavour-'ff™*'

able to literature. The country was impoverished, and rr^?
Frederick the Great and Maria Theresa were almost the

only sovereigns who showed the least regard for the wel-

fare of their subjects. But the mind of the nation had been
thoroughly aroused from its long slumber. It had been
startled into patriotism by Frederick's unsurpassed energy,

while the labours of the chief writers had imbued the better

part of the middle class with a desire for a more varied and
interesting life. As political freedom was still a dream of
the future, they turned more and more to books for refresh-

ment and stimulus. Multitudes of young men who in

other circumstances would have occupied themselves solely

with practical duty became authors, and they nrged each
other to an activity without parallel in any previous period.

Most of these young writers were deeply influenced by
the men of the older generation—Lessing, Wieland, 'and
Klopstock. They were also ardent students of Shakespeare,

Ossian, and Dr Young, poets who were oddly supposed to

be on the same level and to share the same tendencies.

Rousseau excited almost as much enthusiasm in Germany
as in France, and the criticism of Diderot found many-
warm admirers. Under these diverse influences a curioua

movement began which is known as that of " Sturm an<J
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BT-.mi Drang" (" Storm and Pressure"). It lasted, from about
"'^ 1770, for teu or twelve years, and included nearly all the

v^.
writers who still had fame to win. Their most prominent

niant. quality was discontent with the existing world. They
detested not only tyranny and superstition but everything

which prevented, or seemea to prevent, the free exercise of

any powerful impulse. To break down conventionalities

appeared to the "Sturm und Drang" poets their true

function ; but even this did not satisfy them. They longed

for some knowledge deeper and more intimate than that

I attained by science, philosophy, or history, for some emotion

intenser than can arise from any known human relation.

All these conflicting feelings they expressed in their writings.

From slavish submission to French critical laws they were

of course completely emancipated. Most of them despised

laws of every kind in literature as well as in life, and con-

tinually proclaimed that the duty of a man of genius was
to write precisely as nature dictated. By "genius" they

meant vehement sensations, by " nature " a free use of

vigorous epithets.

The writer who formed the connecting link between
Lessing on the one hand and Goethe and Schiller on the

other, and whom the best writers of the " Sturm und Drang"
movement regarded as their critical guide, was Johann

Stonier. Gottfried Herder (1Z44-1803). Herder is sometimes com-
pared with Lessing, but while Lessing has a cosmopolitan

touch which makes him intelligible and attractive to all the

world, Herder is in the strictest sense a German, and is

only slightly studied beyond his own nation. He was less

boldly original than his older contemporary, and never

attained the clearness, force, and classic beauty of Lessing's

style. Nevertheless he is justly ranked among the most
distinguished spirits Germany has produced. His mind
was receptive in many different directions, and what he
absorbed he made his own by independent thought, giving

it out in new and suggestive forms. As an original poet,

Herder does not rank high
;
yet genuine poetic impulses

are visible in the poem in which he gave shape to the

Spanish legends of the Cid. The literature in which he

looked for the highest manifestation of thought and feeling

was that which appeals to popular sentiment and has its root

in popular life. Lessing had already called attention to the

spugs and ballads of the people ; but Herder was the first

German who decisively followed the impulse which led in

England to the publication of Percy's Reliques. In his

Stimmen der Volker ("Voices of the Peoples") he brought

together an admirable collection of the lyrical utterances of

many races ; and it would be difficult to overrate the ser-

vice he thus rendered, for he conducted his countrymen to

a source of imaginative pleasure and revival in which their

literature is exceptionally rich. By far his most important

prose work was h.\a Ideeti zur Philosoplde der .GeschiclUe der

Menschheit (" Ideas towards the Philosophy of the History

of Humanity"), in which, working to some extent on the

lines laid down in the brief paragraphs of Lessing's Educa-
tion of the Human Race, he develops the conception of pro-

gress, and indicates that we can fully understand any single

element of history only by seeing it in the light of human
evolution as a whole. 'This excellent laook elevated the

aims and enlarged the scope of historic inquiry in Germany

;

and it still produces a powerful moral effect by its noble
spirit of humanity. To the end of his days Herder was
animated by a fine enthusiasm -afor human happiness, and
it lights up his pages even when his subject does not lead

to its direct expression.

To Herder belonged the high honour of stimulating and
directing, at a critical stage, the young genius of Johann
Wolfgang Goethe (1749-1832). In naming Goetho ws
mention the writer who holds in German literature the

place held by Shakespeare in the literature of England,

and by Dante in that of Italj'. He towers high above

even the greatest of his contemporaries, predecessors, and
successors,—Schiller himself, who is most worthily asso-

ciated with him, being far inferior in breadth of sympathy
and splendour of creative impulse. Goethe, indeed, is one

of the few writers who, while marked by strongly national

characteristics, belong to the world rather than to a particu-

lar country. The special phases of his age have begun to

pass away, but his best work has lost none of its freshness ;

it cannot become old, since it is rooted in elements of human
life that eternally endure.

All things co-operated to render worthy of his destiny

this favoured chUd of fortune. During his long life he

enjoyed almost uninterrupted physical vigour ; he was born

into a family of prospercms circumstances, although not so

highly placed as to satisfy his ambition ; he received the

best intellectual training his epoch could afford ; in Weimar
he was free to adapt the plan of his life to his inclinations ;

and he appeared at the very time when, by an era of sincere

poetic endeavour and unparalleled critical labour, the mind
of the nation had been prepared for the boldest efforts of

genius. Nature has seldom lavished so many advantages

on the greatest of her great men.
The quality in Goethe which immediately arrests atten-

tion is the extraordinary range of his activity. Hardly

any aspect of human existence was strange to him. He
possessed in an unsurpassed degree the faculty of dramati-

cally thinking himself into phases of life to which his per-

sonal impulses would not have led him ; and he deliberately

enlarged his experience by exercising this power at every

stage of his career. It was his prevailing conviction that

all ideals which fascinate or have fascinated humanity

must have a touch of vitality ; and none was so remote

from him but he sought to penetrate to its meaning. He
could be just to Hellenic culture without doing wrong to

medievalism ; he appreciated the spirit of Christianity

without being indifferent to the faith of the Parsees or

the Buddhists ; he presented the ascetic aspirations of a
" beautiful soul," while setting forth the gaiety of the

brightest and most careless tempers ; he felt the charm of

art at the same time that he carried on profound researches

in science ; he loved his country, and yet, even when it was

overrun by Napoleon's troops, he would not join the patriots

in saying a harsh word of France. This absolute univer-

sality destroyed enthusiasm for special practical move-

ments ; but it gave astonishing variety to his literary

achievements. Goethe's was in every respect a thoroughly

poetic nature. He could not pass through a profound

experience, an image of beauty could not cross his vision,

without an accompanying impulse to find for his emotion

an adequate sensuous representation. So vast a body of

writings as his inevitably includes much that is tedious,

but in his happiest moments his genius moved with the

ease, the certainty, the calmness of the great forces of

nature ; he could be as perfect in the lightest stroke of

delicate feeling as in the grandest flight of soaring imagina-

tion. The world he reflects is the world we actually know ;

but he is not, therefore, in any narrow sense, a realist. The

facts he images are shaped and coloured by his thought and

feeling ; he breathes into them a life by which they arc

made of universal significance. This combination of

realism and idealism is one of the chief secrets of his

power. His art aims at producing the most general effects,

yet it is kept fresh, vivid, and true by incessant contact

with the concrete life of men.

Heine relates that he felt inclined to address Goethe in

Greek, so like was the calm dignified old man to an earthly

Zeus; and this is probably the image suggested to most

minds by his name. But in youth he was full of eager

life, restless, and passionate, and his early works bear the
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impress of tartralent feelm* Of these the first published

was GOU voii Berlichi.'gen, which instantly established his

fame as one of the chief writers of the "Sturm und Drang"
BchncI It is allnost as formless as their inartistic writings.

The language is sometimes excessively rude, and there is

no attempt to combine the different scenes mio an harmoni-

ous picture. Yet it is sh&rply separated off from the taste-

less plays with which it was compared, for everywhere we

find traces of immature power. The characters are alive
;

they cot and react upon each other as we should expect men
and women to do in a stormy and troubled epoch ; and by

B few touches of apparently unconscious art we are made

to realize the vital change through which the society of the

age of the Reformation was passing. Die Leiden desjungen

Werthers (" The Sufferings of Young Werther") gave Goelhe

a European reputation. Much of its sentimentalism now

excites smiles instead of tears ; but with all its faults it

has an enduring fascination. It breathes a warm love of

nature, of which it presents vivid pictures ; it conveys a

powerful impression of the mingled force, sweetness, and

unreasonableness of early passion ; and it expresses with

deep pathos that weariness of life which forms one of the

moods of poetic yor.th, an^" the manife.station of which was

a favourite pas'.imeof the leas sincere "Sturm und Drang"

versifiers. The promise of Gotz and Werther was not

sustained by all the works produced in the first part of his

career. Clavigo is only a fairly good acting play ; and Stella

has even more than the extravagant sentimentalism of

Werther. with only an occasional touch of its poetry. On
the other hand, it was now that Goethe began FauU ; and

the fragment, Prometheus, expresses a grand defiance

that is the more impressive because of the deep philo-

sophic thought which may be traced in the background.

It was, however, in his lyrics that the richly varied life of

Goethe's youth most perfectly revealed itself. There are

no German lyrics, if we except Heine's, which deserve to

be compared with Goethe's
;
perhaps none in any literature

have a more subtle charm. Profiting by the teaching of

Herdi r, he studied the artless beauty of the best songs of

the p«ople, to some of which he gave new form, while re-

taining their primitive simplicity. His own lyrics are at

once popular and artisti'* ; he takes as his themes the joys,

the longings, the regrets which all men understand, and
weds them to melodies of delightful esse and grace.

Almost every poem was suggested by some passing emotion

of his own
;
yet his feeling is so purified that his wurds be-

come the voice rather of Lucanity than of an individual

man. His ballads are not, as a rule, so powerful as his

songs, but both have one quality in common—without

elaborate descriptions t!:ey continually call up by an

apparently accidental word or phrase a clear vision of some
natural object or scene. Hi is equally mp.ster of himself

in rendering nature as a mirror in which we see the reflec-

tion of our own experiencr, cr as a power moving on in

calm indifference to our hopes aaJ fears.

In 1775 Goethe settled in Weimar, where Wleland

already was, and whither ho wm ultimately followed by
Herder and Schiller, so that the little town became the

centre of the intellectual life of Germany. After an inter-

val of ten years, during which he published nothing, he

paid his famcvs visit to Italy. Here his genius was kindled

anew, and a close study of sculpture and painting suggested

to him the necessity of submitting more fully than he had

yet done to the permanent laws of art. The fruits of this

experience were Iphigenia, Tasso, and Egmont, all of which

he took with him to Italy in an unfinished form. The
first two of these dramas were accepted as imitations of the

antique; but they are so only in the sense that in each the

parts are rigidly subordinated to the intention of the whole,

that thbre i« an orderly sequence in the development of the

action, and that they are marked by elevation and simpli-

city of style. While incomparably more finished as work,'

of art than any of the greater works he had before produced,

they indicated no falling off in energy of imagination.

Iphigenia, although its subject is Greek, is in tone and

motive altogether Christian ; and it would be diflicult ta

name a more attractive picture of a modern lady than tho

pure and high-minded heroine. In Tasso Goethe draws in

strong and sure outlines the sorrows of a poetic nature which

will not sharply discriminate the real from its own ideal

world. This dramatic poem is hardly more remarkable for

the truth and vividness of its conceptions than for the

charm of its versification and the wealth and beauty of its

language, Egmont, however, has more movement, and

touches human experience at deeper points. 3Iost readers

agree with Schiller's criticism, that there is too much melo-

drama in the closing scene, in which Clarchen appears to the

hero as the spirit of freedom, and that, notwithstanding the

liberties taben with history, Goethe has hardly succeeded

in making Egmont the type of an enemy of despotism. I

But Clarchen is a beautiful study of a mind stirred by love

to great resolves ; and there is splendid portraiture in the

characters of Alva, William of Orange, and the Princess

of Parma.

M2an,vhile, a new literary force had revealed itself inSoluD*^

the Hfe of Germany : SchiUer (1759-1805), Goethe's great

rival, had begun to divide with him the public- attention

and interest. The names of these two poets, in virtue of

whose labours their period deserves to be called classical,

are indissolubly connected, yet they were marked off from

each other by profound distinctions. Goethe is often called

the poet of culture, and it is true that he never ceased to

subject his powers to systematic discipline. He was also

one of the keenest critics of Eodera tines. But the charm
of his best writings is not dependent on criticism or cul-

ture ; it springs from the spontaneous movement of a great

imaginative faculty. Schiller, on the other hand, whil»

also endowed with imagination, poesessed it in a much less

degree. His poetry would probably have lived even if he
had not had the advantage of a thorough grasp of aesthetic

laws ; but it would certainly have had co claim to the dis--

tinguished place it now holds in European literature. He
did not attempt so wide a range as Goethe, and within his

scepe he was not, like Goethe, a disintere:ted observer ; he
flung himself into the midst of the struggles of his time,

and fought valiantly as the champion of a side. Fortunately

for Germany, his side was always that of a truly chivalrous

mind ; for Schiller was one of the most unselfish of men,
with lofty aspirations for the race, and a generous confidence

in its essential goodness. These qualities determined the

character of his conceptions. Goethe presents us with

idealized pictures of the world ; Schiller's creations are not

so much pictures of the world as the figures of a realm

distinct from actual life. His supreme aim was to express

great sentiments and ideas, and as the medium for their

utterance he conceived characters which are to be found
only in a poet's dreams.

Schiller began his literary career as a youth of two-and-

twenty, inspired by revolutionary ardour, detesting every

conventionality of society, dreaming of a world in which
will and passion should have absolute licetice. He relieved

himself of his vehement emotions in his first three plays.

Die R&uher ("The Robbers"), Fiesco, and Cabale und
Liehe ("Intrigue and Love"). Genius never beat with
more Titanic energy against an unsympathetic world than
in these dramas ; the impulse of the " Sturm und Drang''
period, as it was about to die away, spoke in them ita

wildest, most passionate word. Don Carlos, his next
drama, still manifested inability to form an organic whole ;!

it contains scenes which have no bearing . on the central
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action, and there is hardly an attempt to explain deeds by
natural and intelligible motives. But we are no longer in

the presence of one who merely raises an outcry against the

existing world ; furious re:V,tance to despotism has become

enlightened enthusiasm for freedom, humanity, and pro-

gress. Although the part of Marquis Posa is imperfectly

worked into the scheme of the play, he is a nobly ideal

creation ; through him Schiller pours forth his own aspira-

tions for the welfare of mankind. There is admirable art

in the momentary elevation caused by his greatness of soul

even in the dark and selfish Philip and the restless and
wayward Don Carlos.

After he settled in Jena in 1789 as professor of history,

Schiller was often in Weimar; but for a time he and Goethe
held apart. By and by they began to approach each other,

and from a'bout 1794 their acquaintance ripened into fast

friendship. The friendship of Goethe and Schiller is one of

the most beautiful in the history of literature. It made no
essential change in Goethe's modes of thought or expression,

but it spurred him to the highest activity of which his genius

was capable. His friend, he himself declared, " created for

him a second youth, and again made him a poet, which he

Lad almost ceased to be." On the other hand, in contact

with Goethe's larger intellectual life, Schiller was raised to

new points of view, and ho acquired for the first time that

mastery of artbtic methods which secured for him his highest

triumphs. He now became as remarkable for the perfection

of his form as for the depth and warmth of his feeling.

'

Tlie two friends worked harmoniously in connexion with

Schiller's journal Die Horen, and wrote in common the

Xenien, a number of epigrammatic verses meant to wound
their literary enemies. On the whole, it is sarprising that

comparatively so few of the arrows in this rather large

quiver are delicately pointed and feathered. A very differ-

ent stage of excellence is reached by Schiller's well-known

ballads, which were written during the period of his intimacy

with Goethe. Nearly all of them, are marked by force of

conception and by purity and dignity of style. In lyrical

poetry he had acquired some distinction before he knew
Goethe, but it was in competition with his friend that he
achieved his masterpiece, Das Lied von der Glocke (" Th6
Song of the Bell"), in which within a small compass he
presents an impressive picture of the course of human life,

varying his melody with subtle art to suit the changing
aspects of hb theme. Less artistically perfect than the

Glocke, other lyrics, such as Der Genius, Die Ideate, Der
Spaziergang, have the power which belongs to deeper per-

sonal emotion. In ease and spontaneity none of Schiller's

lyrics e^ual Goethe's, in which, as Heine says, " the word
embraces you while the thought kisses you." But they
express in clear and noble language some of the highest

feelings excited in a poetic mind by contemplation of human
life and destiny.

In his dramatic writings Schiller was influenced by
Goethe even more than in Mr. lyrics and ballads. The
whole series of tragedies which he now wrote have historic

or legendary themes, and he displays remarkable skill in

unfolding through the past his greatest ideas respecting the
future At the same time he evokes from it a company-of
finely ideal ii^ures, whose qualities are revealed by the
Bystematic development of large and carefully conceived
schemes. Wallenstein, the earliest of the series, consists of

two plays, The Piccolomini and Wallenstein's Death, the
former of which is preceded by a number of scenes present-

ing a vivid picture of Wallenstein's camp. The tragic

motive of this great work is somewhat obscure. We are

made conscious by many artful touches of the ultimate
issue; but Schiller does not render fully intelligible the
play of the influences which result in disaster. There is,

Itovever. high imaginative faculty in his conception of

Wallenstein's powerful, dark, and fravfering character ; and
every reader feels the charm of the love passages between
Max Piccolomini and Thekla. In Maria Stuart Schiller
triumphs over an obvious difficulty by admitting the
heroine's guUt, while he stirs our pity for her sufferings and
our admiration for the spirit of endurance with which they
are met.

'
In the Jungfrau von Orleans, " The Maid " would

have given purer pleasure if she had not been represented as
loving one of the English commanders; but this only slightly
mars the splendid picture of her patriotic devotion. As a
work of art, the Bravt von Messina is the least successful
of the later dramas, for it attempts to combine romantic
and classic elements which are irreconcilable ; it contains,

however, some of tl 3 most brilliantly rhetorical passages in
the German language. The last of his completed works,
and in some respects the best, was Wilhelm Tell. Here his
love of freedom shaped for itself forms of immortal beauty.
At a time when the French emperor threatened the inde-

pendence of all Europe, men felt the power of the play

more keenly than can be done in a calmer period ; but it

has permanently enriched the life of humanity by its con-

ception of a character dominated by high, ideal passions.

SchiUer never saw Switzerland, yet in this powerful drama
he renders with astonishing vividness the grander effects of

Alpine scenery.

During his friendship with Schiller Goethe wrote in com- Cottho'

petition with him nany lyrics and ballads. In works of the i^iU&u*^

latter class, as Goethe himself thought, he was surpassed by
his friend. He is incomparably more subtle and suggestive

than Schiller ; but for this very reason he is less effective.

A ballad does not deserve its name if it is not popular; and
we hear the voice of the people themselves in Schiller's free,

bold, and simply harmonious verses. One of the longei

works published by Goethe during this period was Hermann Tier-

und Dorothea, His delicately chosen language and digni- ^ann

fied hexameters are not always in keeping with the some- li,"'^

what prosaic life they are here used to portrcy ; but the
^--J^

poem is the nearest approach that has been made to the

successful epic treatment of an ordinary theme. And it

rises to a high level of imaginative power in the contrast it

suggests between the stiU life of the humble village, with

its little idyll of satisfied love, and the far-off desolation' of

the revolutionary wars, of which we are reminded by the

band of emigrants. The genius of Goethe moves more
freely in Wilhelm Meister, of which the first part was now Wilheli

published. This work has perhaps given rise to more con- WnlsUr.

tradictory criticism than any other book in modern literature.

We may safely disregard the opinion of those who find in

it all the excellences that can be combined in a prose

romance, for it is without plan, and its style is singularly

unequal. When Goethe himself admitted that he did not

possess the key to its full significance, his warmest admirers

may allow that perhaps there is no key to possess. Yet
few of his writings present more striking evidence of

the fertility of his power. He interests us equally

—

to recall only a few of the characters—in the gay and,

worldly Phillina, in the romantic Mariana, and in that most

mysterious, lovely, and fascinating of creations, Mignon,

whose Kennst du das Land is perhaps the noblest of those

pathetic poems in which a soul in an uncongenial world

calls up a momentary vision of its true. home. It is not

only in its dramatic conceptions that Wilhelm Meister is

great ; it contains some of Goethe's deepest thoughts on life

and literature.

After the death of Schiller Goethe turned his attention

more and more to science, his achievements in which have

been fully appreciated only since the growth of the doctrine

of evolution. StiU, it was in his latest period that he com- Fans?

pleted the most famous and the greatest of his works,

Faust, a poem whick he began in youth and did not finisb
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until nearly bis last birthday. Tlie Faust of -legend was a

vulgar magician ; Goethe so conceives the character that it

indicates the deepest mysteries of human existence. The

second part, in which the problem of the posm is solved,

can hardly be regarded as a work of art ; it is, or seems

to be, confused and dark. And the individual elements

of the first part are not completely welded ; they form

rather a series of poems than a single creation. In these

individual elements, however, we find the grandest sweep

of imaginative thought yet achieved by the German genius.

The episode of Gretchen reflects with perfect art the most

alluring and the most sorrowful facts of life ; and philoso-

pliy and religion in their- highest aspects meet in Faust's

aspirations and struggles.

It might have been supposed that at the age of seventy

Goethe had no new imaginative worlds to conquer
;
yet he

then published his West'dstlicher Divan, representing, with

uiamatic sympathy and" lyric force almost unabated, the

combiued mysticism and sensuousness of Oriental life. Ten
years before, he had issued Wahlverwandtsclmften (" Elective

Affinities"), a powerful picture of impulses wliich law cannot

control, and in which are concealed the germs of tragic

issues. It has, however, less charm than another prose

work, Dichtung und Wahrhcit ("Poetry and Truth"), in

which he draws a slightly idealized sketch of his early life.

This fascinating book has made the figure of young Goethe

as familiar as his chief dramatic characters ; and no

creations of the fancy are better known than the Frederikaj

and the Lilis, who had long before occasioned his sweetest

lyrics, and the memory of whom in old age gave delicacy

and music to his style.

While Goethe and Schiller were in the midst of their

French career, Europe was startled by the French Revolution. At
Revolu- first it stirred as much interest in Germany as in England.
^'"'' The aged Klopstock greeted it with odes full of the fiery

energy of youth, and for a time Schiller almost fancied

that his loftiest hopes were about to bo realized. Sympathy,

however, was transformed into bitter opposition by the

Eeign of Terror; and when Germany was trodden under

foot by Napoleon, she turned more and more from every

kind of French influence. Thus it happened that, although

the ideas of the Kevolution have indirectly affected the

literature of Germany as deeply as that of the rest of

Europe, their immediate effect was slight and transitory.

An event of the highest importance in the intellectual

Emit growth of Germany was the publication, in 1781, of Kant's

Kritik der Rehien Vermmft. It is hard for men, of a later

time, accustomed to metaphysical speculation, to realize the

impression produced by this great book. Its eSect in

philosophy wa.? not unlike that caused in our own day in

science by Mr Darwin's Origin of Species. Everywhere

among thoughtful men, at the universities especially,

philosophy became the absorbing subject of study ; and it

was taken up at a point from which its whole past develop-

ment was for the first time intelligible. Goethe, without

neglecting the movement, was perhaps less stirred by it than

any other prominent writer; Schiller became one of Kant's

most enthusiastic. students, and traces of the new system

are to be found in many of his later lyrics and dramas. He
also applied its principles to aesthetics in several admirable

critical writings. By and by, dissatisfied with the gulf left

by Kant between mind and matter as '.' things in them-
selves," philosophers started in search of some principle

which should harmonize all the elements of existence ; and
thus grew up, one after the other, the systems of Fichte,

Schelling, and Hegel. For more than a generation these

thinkers excited deeper interest than imaginative writers
;

the most serious minds were fascinated by speculations

which placed in new lights all the greatest questions
rclatin" to human thought and action.

Of the poets or versifiers who began their career with

Goethe, the one who for some time attracted most notice

was Klinger (1753-1831), whose pl?y, Sturm und Drang,

is at least memorable through its title. Other plays of his

were Conradiii and Medea ; and he also wrote romances, of

which the best known were Fatist's Leben, Thaien, und
HijUenfahrt and Der Weltmann und der Didder. His
writings are violent and noisy, without a touch of true art;

what he mistook for imagination was a power of crude and
unmeasured declamation. His later works express the

bitterness of a deeply disappointed man. Lenz (1750-92),
whose name i^ usually connected with that of Klinger, did

not make even so distant an approach to imagination as his

rival ; his plays are the wild outgrowths of a mind which
has made no sincere observation of life, and has submitted

neither to intellectual nor to moral discipline. A man of

much greater talent than either was Daniel Schubart
(1739-91), the restless, licentious, and unfortunate poet
who, for publishing a piece of false news, was confined for

ten years in a fortress, where he suffered incredible hard-
ships. In his attempts to portray the horrible he is some-
times extremely grotesque, but his best verses have both
music and pathos, and they had the good fortune to exercise

some influence on Schiller. He was one of the earliest

publicists of Germany, and his hatred of despotism was
the real cause of the infamous act which deprived him of
freedom. Writers who shared the spirit of " Sturm und
Drang," and applied it in new directions, were Lavater and
Basedow. Lavater enjoyed the friendship of nearly every
distinguished man of his day, yet he was vain and
fanatical. His Physiognomische Fragmente ("Fragments
on Physiognomy") were supposed by thousands of readers

to £nd in the relations of mind and body the materials of

a new and mysterious science ; but the pretended science

was in reality a mixture of commonplace and extravagance.

Basedow, although with too passionate a faith in the power
of education to effect an immediate transformation of the

race, did excellent service by advocating, after Piousseau, a
more humane and natural system of mental training than
had before prevailed. The same cause was more temper-
ately promoted by Campe, who wrote some admirable books
for the young ; and the Swiss educational reformer, Pes-

talozzi, set forth methods of instruction in .earnest didactic

works which had some effect in nearly every country in

Europe.

The excitement of the "Sturm und Drang" writers was
shared by a band of young poets who in other respects dis-

played a wholly different temper. Most of them were
students at Gbttingen, where they gathered round Boie,

editor of the Musenalmanach, a journal he had started in

imitation of Le Mercure de France, and to which Goethe and
many of the best of the younger men oV the day contributed.

They called themselves the "Hainbund" ("Grove Confede-
ration "), because of their dancing one night by moonlight
round an oak tree, swearing eternal friendship, and vowing
to devote themselves to their native land. The god of
their idolatry was Klopstock, whose somewhat fantastic

enthusiasm for primitive Germany they fully shared, and
whose labours on behalf of virtue they never ceased to

celebrate, while they loathed and despised Wieland.
Several members of the " Hainbund " afterwards acquired

distinction, and all of them were more or less remarkable
for the genuinely popular tone of their writings. By far

the greatest of them was Biirger (1748-94), who, although
he never did full justice to himself, gave evidence of an
original and adventurous genius. Hifi Lenore, a translation

of which was Scott's first published work, is full of weird
power, and his sonnets are among the most perfect is Ger^
man literature. His faculty of meeting the popular taste

was possessed by Iliilty (1748-76), who. however, dfcLi;;hteJ

Sturn%

pOstl.;

bund f»

Gottiik-

BiirR'
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in mild and calm expression, wliile the best of Burger's

poems are fulf of stir and action. Jouann llartiu Miller

(1750-1814) became known chiefly as the author of the

romance Sieyivart, a rather weak; imitation of Weither.

Some irreverent spirits ventured to laugh at its tedious

pathos, but it was welcomed by the majority of the middle

class, who took especial delight in the songs it includes.

Christian, Count Stolberg, and his brother, Frederick Leo-

pold, were also members of the Gottingen school. Besides

imitations of Greek plays, they issued odes, ballads, and

songs. Of the two the most powerful was Frederick Leo-

pold (1750-1819), in some of whose briefer pieces there ia

true feeling for nature. He continually verges, however,

on extravagance, and often takes the fatal step from the

sublime. A stronger writer was Johann Heinrich Voss

(1751-1826), author of a famous idyll, Louise, which was

received by Schiller as a poem of first-rate importance, and
Bnggested to Goethe the idea of his Hermann und Dorothea.

Its homeliness of style is perhaps more in keeping with its

simple and commonplace theme than the classic grace of

Goethe's verses. Voss acquired a better title to fame by

en admirable translation of Homer, which did for the

Iliad in Geraiany what Pope's translation did in England.

Voss's rendering is less polished than Pope's, but incom-

!Uo..M8. parably more faithful. Matthias Claudius (1740-1815),

although not a member of the " Hainbund," is usually

associated with it because of his general sympathy with its

tone. The Wandshecker Bote (" Wandsbeck Messenger "),

in which he brought together all his writings, contains

much simple poetic feeling, and some of his songs are still

popular favourites.

Imitat. While these writers attached themselves to Klopstock,
»rs of others showed traces of Wieiand's influence. The most
K'ielaiid.

important of this class was Wilhelra Heinse (1749-1803),
whose chief work was A rdini/hello, a prose romance. He
fihares Wieiand's general theory of life, but, instead of ex-

pressing it in the calm, ironical style of, his master, he is

vehement, tumultuous, and enthusiastic. Amid his wild

exaggerations ha sometimes displays a remarkable power
of describing physical beauty. He was an ardent student

of art, and was the first German writer who succeeded in

reproducing in glowing language the impression produced
upoa him by pictures and music. Other imitators of Wie-
iind were Aloys Blumauer, who mistook vulgar burlesque

for satire ; Alxinger, whose Doolin von Mai?iz may be
taken to represent a large class of tiresome poems of

chivalry ; and Von Thiimmel, who, with considerably more,

ability than these writers, spoiled his good qualities by
(milat- cynical grossness. An indefinite number of mediaeval
oraof plays were written in imitation of Goethe's Gotz, and
Boethe robber romances in imitation of Schiller's Jidubei: Of

ScUiller
^^^ latter the earliest and most famous was the Rinaldo
Rinaldini of Vulpius. Jung Stilling (1740-1817) con-

tinued the sentimental tone of Wei-ther in a number of

curious autobiographic tales', which acquired extraordinary

popularity, and threw much light on the inner tendencies

of the later pietists. Among imitators of Schiller's lyrical

poetry the best were Matthison and Salis-Seewis ; but
they were more successful in reproducing his moral feeling

than in rivalling his high art. For many years the stage

was in the possession of Iffland (1759-1814) and Kotzebue
(1761-1819). The former, who was a distinguished actor,

wrote dramas chiefly of domestic interest. They are

without genius, but had the merit of almost displacing the

foolish mediaeval plays of Goethe's imitators. Kotzebue
was a most prolific writer ; and although he had no.

imagination, and wrote merely to catch the applause of the

moment, his comedies still deserve to be named among
the few works of this class which have hitherto been pro-

duced in Germany.

A writer who exercised some influence over tlie youth JacobL

of Goethe was Frederick Jacobi (1743-1819). He was
the author of two romances, Alwill and Woldemar, in

both of which there is a little of Werther's senti-

mentalism, although their main purpose is didactic. Ho
also wrote a number of philosophical works. His main
principle is that the sources of religion and morality
are to be found in intuition ; and by a constant re-

iteration of this doctrine he worked in opposition to

Spinoza, to Kant, and to Schelling. There are occasional

gleams of philosophical genius in Jacobi, and he is of some
interest to English readers because of the attention Sir

William Hamilton appears to have devoted to his writings.

An author of a very difTerent type, and of far greater

eminence, was Jean Paul Richter, usually called Jean Paul

(1763-1825). It is difficult to do justice to Jean
Paul, for he commits almost every fault- of which a writer

of romance can be guilty ; he is at different times

pedantic, extravagant, sentimantal, and tedious. He pre-

scribed for himself no limits ; everything that occurred

to him at the moment of his writing went down exactly aa

it suggested itself. Yet it is impossible even to look into

any of his innumerable books without recognizing hia

genius. The work which has maintained the strongest

hold over the nation is perhaps his charming prose idyll,

Die Flegeljahre ("The Years of Wild Oats"); but hia

great romance. Titan, and the less ambitious Siebenjcds,

or " Flower, Fruit, and Thorn Pieces," have also kept their

place as >yorks of permanent excellence. The most admir-
able quality of Eichter is his humour. No German writer

plays with his subject more delightfully, and he produces

his most striking eS'ects in dealing with the simplest, most
unpretending relations of life. He is usually very near the

sources of pathos when he smiles, and Jean Paul's pathos,

at its best, is full of power, awakening the deepest feeling

by its obvious sincerity. Sometimes it is associated with

lofty imagination, as in the famous dream in which he' de-

scribes a universe without religion. His feeling for the

periodic changes of season in nature is that of a poet in the

highest sense, his descriptions of spring being perhaps un-

surpassed for their glowing yet tender beauty. To his other

excellences we must add the manly spirit which led him
to scoffi occasionally without due measure, at every kind

of vulgarity and pretence, and at the same time pre-

served .in its original freshness his sympathy with his

fellow-men and his passion for their enlightenment and
progress.

The most important literary movement which originated Eom»7id

duringthe lifetime of Goethe was that of the Romantic school, t'^^

whose leading members at first attached themselves to him,
^'^''°°''

but gradually diverged more and more from his spirit. The
rise of the school was in some measure due to the philo-

sophy of Fichte, whose theory of the ego as the principle

which freely creates its own world gave new importance to

the individual as opposed to law and convention. Schelling

still more effectually prepared the way for the Romanticists

by his poetic treatment of the relations between the

mind and nature ; and several of his disciples, especially

Steffens, worked in the same direction by dwelling on the

possibilities of mystery in human life and in the external

world. The aim of tho Romantic school was to assert for

modern feeling the right of a freer, more varied utterance

than can be provided for it by the forms of classic litera-

ture. They were not in sympathy with their own time

;

they found it tame, prosaic, colourless; and to enrich

it with new elements they went back to medisevalism,

in which, as they conceived it, daily life had not been
.divorced from poetry. They drew enthusiastic pictures of

the Middle Ages, of the charms of chivalry, of the loyalty of

each class to the class above it an d to societv as a whole
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of the devout piety which, was supposed to regulate the

conduct of prince and peasant alike, and whicli revealed

itself in splendid architecture and a gorgeous ritual. With

& likei purpose the Romanticists pointed to Orieutal life, and

began the serious study of Sanskrit and Persian poetry.

The chief writers whom they opposed to the classical poets

both of antiquity and of modern times were Shakespeare

and Calderon ; but they also brought to light many medi-

aeval authors who had previously been iiegleulcJ, i^nd stimu-

lated the Germans to a systematic study of the whole of

their past literature.

The Romanticists did not strike out a wholly original

path, for there were in the writings of Lessing, Goethe, and

Schiller—especially of Goethe—elements in full harmony
with all that was best in the new tendency. They were

guilty of grotesque exaggeration in their descriptions of the

superior happiness of mcdiisval nations and Oriental peoples,

nnd they did much harm by checking the rising aj'preci-

ation of measure and order in literary form which had been

encouraged by the great classical writers. In practical life,

too, their labours led to results opposed to the progressive

tendencies of the age ; for in the case of many adherents

of the Romantic school, enthusiasm for the Middle Ages

soon ceased to be a mere literary fancy,—they strove to re-

produce obsolete mediaeval ideas. Large numbers of them

joined the Catholic Church, and became the most vehement

opponents of spiritual and political freedom. Still the

Romanticists gave prominence to certain vital principles.

That we now feel the charm of what was great and beauti-

ful in the Middle Ages, is in part the result of their teach-

ing ; and to some extent we owe to them the recognition of

deeper elements in the world ihan reason can formulate, and
the conviction that the thought of each age must create for

itself a medium of expression adapted to its special nature.

The writer known as the prophet of the Romantic school

Jfovali3. was Frederick von Hardenberg, generally called Novalis

(1772-1801). In his unfinished romance, Heiiirich von

Pflerdingen, he revealed a mystical and sensitive spirit,

Ipenetrated by religious aspiration, and feeling itself ill at

ease in the hard rough world. These qualities are still

more pathetically expressed in his poems, the best perhaps

being those in which he directly utters spiritual emotions.

The The critical leaders of the school were the brutliers August
brothers Wjlhelm von Schlegel (1767-1845) and Friedrich von
Schlegel.

ggijjgggi (1772-1829). It is to be feared that many
English readers have derived their impression of the former

mainly from Heine's malicious caricature. In reality,

although destitute of creative power, he was a man of great

intellectual distinction. His translations from Shakespeare

ore masterly, and his rendering of Calderon has also genuine

merit. He did much to promote the scientific study of

Sanskrit, and his lectures on dramatic art and literature, and

on the theory and history of plastic art, contain many fruit-

ful suggestions. Friedrich von Schlegel, who was a writer

of greater depth and versatility than his brother, caused i

much scandal by his romance, Liicinde, in which the school

appeared for the moment as a powerfully dissolving force

in regard to the most sacred of human relations. His most

important work, however, is his History of Ancient and
Modem Literature. Throughout his exposition he is a

propagandist of his special ideas'; but the book is of

lasting importance as the earliest attempt to present a

systematic view of literary development as a whole. The
period in which the brothers worked most efl'cctually for

their school was between 1796 and 1800, when they lived

in Jena, and formed the centre of a brilliant circle which

included Fichte, Schelling, Tieck, and Wilhelm von Hum-
boldt. Here they edited the Athenceum, in which they

chastised feeble and pretentious writers, and awoke
goucral interest in mediaeval art and literature, and in the

systems of philosophy that harmonized with their special

tendency.

The most productive, and for a time the most famous,

writer of the Romantic school was Ludwig Tieck (1773- Tict*.

1S53). Many of the smaller tales in his I'hantasus have

not yet lost their interest. They are, indeed, as far as pos-

sible from representing the real life of medirevalism, but

they have a mystic and fairy-like charm which is not the

less powerful because it is purely imaginative. In his later

novels he took his themes from modern life, and they dis-

play a remarkable talent for keen and searching satire.

Most of them, however, are already practically forgotten^

for Tieck was unable to give form to his ideas, and
his imagination v/as wayward and eccentric. In his

lyrical poetry he seldom touches a true note, and his

dramas have no high qualities to make up for their utter

and deliberate lack of plan. Yet his dramatic criticism,

of which he wrote a great deal in Dresden,—where he lived

for many years, the centre of an adoring body of disciples,

—

is often happy and suggestive ; and his completion of

Schlegel's translation of Shakespeare is poetic in feeling, and
indicates a rare mastery of language and versification. A
writer of less importance, but who exercised considerable

influence over Tieck at an early period of his career, was

W. H. Wackenroder (1772-98), whose Pliavhisien iilteryifK.

die Kunst (" Fancies concerning Art ") was published by f"''"'

Tieck after the writer's early death. Both in this boc>k and
in his Overjlowinrjsfrom the Heart ofan Art-lomii;/ Friar he

expresses a deep feeling for Christian, especially allegoric,

art. He was here in full sympathy with the whole

Romantic school, which derived intense delight from the

spiritual art of the early medieval painters, but cared

little for the noble beauty of Greek art or of the art of the

Renaissance.

Among the authors who wrote in the spirit of the

Romantic school, and who were for a long time extremely

popular, one of the chief was E. T. A. Hoffmann (1776-
1822). His treatment of ghostly and horrible themes is

often very grotesque ; but he has flashes of vivid narra-

tive which indicate a deep appreciation of some of

the more mysterious aspects of human natnre. Clemens
Brentano (1777-1842) was one of the most ambitious of

the Romanticists, and he had originality both of thought

and fancy ; but he was too confused, too indifl'erent to

form, to produce more than a passing impression. Of far

more enduring excellence than anything he himself wrote
was Dea Knaben Wzmderhorn, a book of popular lyrics

which he collected with his brother-in-law, Achim voa
Arnim. Arnim (1781-1831) revealed imagination and
feeling in his Kronemvdchter ('• Guardians of the Crown ")

;

and his Countess Dolores gives evidence of great natural

power. His .works, however, suffer the penalty which

attaches to the total neglect of art. De La Motte
Fouqu6 (1777-1843) does not, in the majority of his.

writings, rise above the level of his fellows ; like them,

he usually lacks clearness, precision, and genuinely human
interest. But in one little book, Undine, he achieved a

masterpiece. This charming tale, with its sweetness,

pathos, and dream-like beauty, is now above criticism ; il

has taken its place as one of the select class of creations

which appeal to all the world, and do not depend for their

popularity on the tendencies of a particular time. Joseph
von Eichendorff (1788-1857) is an adherent of tlie

Romantic school only in some of his tales ; his lyrics com«
bine its depth of emotion with clear and mu.?ical expression,

and his best stories are written in a frank and attractive

style. Adelbert von Chamis.so (1781-1838), although

usually classed as to some extent a Romanticist, has none
of the dreaminess and mysticism of the school. Ho
became a German both in thought and feeling j but his
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ordered and vigorous style presents many traces of his

French origin. He is now chietly remembered by Peter

Schlemihl, a tale of quaint and suggestive humour. The
most distinguished dramatist of the Romantic school

was Heiurich von Kleist (1776-1811), whose dramas wero

not represented till after his death, but have since then

attracted much attention. Some of his characters are c on-

ceived with great vigour, but in his tragic motives he lacks

invention, and all his works are more or less marred by
morbid sentimeatalism. Allied to the Romantic fjchool,

although, not directly connected with it, were the writers

of the so-called fate-tragedies. The originator of this

curious class of works was Werner (1768-1823). It would

be ditScult to imagine a more trivial conception of fate than

that which he develops in his Twenty-Fourth of February,

which represents a series of disasters as occurring at inter-

vals on a particular day in consequence of a father's curse.

The notion, however, struck the popular fancy, and for tan

years even Kotzebue could not contest the supremaiy of

the fate-tragedians. The chief followers of Werner were

MuUner and Houwald. Franz Grillparzer (1791-1872)

began his career with a play

—

Die ALnfrau ("The Ances-

tress")—in the style of these popular writers, bat in his

later tragedies he strove to attain classh force and dignity;

and by at least one play, Sappho, he achieved a place among
the most distinguished German dramatirts.

nftnenca The whole life of Germany was to some extent influenced

it Ro- by the Romantic school. In politics it was represented,
nantic among others, by Joseph Go .'res, who agitated with coa-

°° stantly growing enthusiasm for the revival of medisevalism

both in church and state. In philosophy Franz Xaver von

Baader followed a like tendency by entering deeply into

the spirit of Jacob Boeame's mystical philosophy, and

interpreting its principles in accordance with Catholic

Schleier- doctrine. Frederick Schleiermacher (17C8-1834) was a
macher. tliorough Protestant, and his services to serious literature

were incomparably hijher than those of Baader. He was an

admirable dialecticiaa, and did more than any other writer

to promote in Germany a sympathetic study of Plato. Yet
there is a touch of Romanticism in the vague, shadowy, and
mystic language in which he presents the elements of

Philolo- Christian thought and life. The love of the Romantic
<ical writers for previous epochs of German history and litera-
•Titers.

j^jg jg(j jq jIjq great researches of the brothers Grimm, who
founded the scientific study of tlie Csrman language and
of German anaquiaes. Thjy were followed by many de-

voted scholars, among whom may bo named Beneke, Lach-

mann, Moritz Haupt, and Franz Pfeiffer. The Oriental

studies of the Romanticists also promoted comparative

^philology, which acquired something of the character it now
bears through the labours of the illustrious scholars, Wil-

belm von Humboldt and Franz Eopp.
Patriotic I)uring the calaraitous period when Germany was
«ritiijg3. beaten and humbled by Napoleon the Rouantic school, by

continually recalling the past glories of the nation, con-

tributed largely to the revival of patriotic feeling. A like

result was achieved by Fichte, whose addresses to the Ger-

man people, delivered in Berlin while it was occupied by
French soldiers, are models of fervid yet thoughtful and
dignified eloquence. In the war of liberation the popular

excitement was expressed with great spirit by Theodor
Korner (1791-1813) and Ernst Moritz Arndt (1769-1860).
Of these two writers Arndt is the most poetic, but few
even of his lyrics have muchliterary value. To judge them
fairly we must think ourselves back into the epoch in which,

the nation spontaneously arose to avenge ita wrongs and
assert its independence. It was as a writer of patriotic

Riickert. war-songs that Frederick Eiickert (1789-1866) opened his

career. Afterwards he moved over a wide range, dis-

^guishing himself especially as a translator of .Oiieatal

po etry. He was master of almost every form of lyrical

e xpression, and had hardly less facility in narrative and
didactic verse. As regards the substance of his poetry, ha
is perhaps chiefly remarkable for the tone of calm rosig*

nation vrhich he learned from his Eastern masters." In hi»
preference for Oriental modes of thought he has beeo
followed in recent times by Daumer, Bodenstedt, and other
poets, who, however, chiefly aim at contrasting the ascetio

ideals of Christianity with a gayer, brighter scheme of Ufa*

The whole movement had its origin, and was virtually

exhausted, in Goethe's Westiistlichei- Divan.
~

Had the hopes of German patriots been realized after

the war of libsration, literature might hava profited by the
growth of an intelligent national spirit. But the reward
of the German people for their immense sacrifices was bitter

opposition on the part of their Governments to every aspir-

ation for freedom and unity. Arndt himself, who had
done so much to kindle patriotic ardour, was dismissed
in dbgrace from his professorship at Bonn, which ha
did not regain till 1840, when Frederick William IV.
mountsd the Prussian throne. And the brothers Grimm
with Ovher scholars were ignomiuiously turned out of

Gbtangen. The mass of the people lost interest in

high thojght and endeavour, and nourished itself on
weak poetry like the Urania of Tiedge, and detestable

novels like those of Clauren, Yet even in poetry the period

was not destitute of important names. Ludwig Uhland
(1 787-1 862); whose first volume of poems appeared in

1815, ranks with the greatest of modern lyrical writers.

He is truiy popular and patriotic in tone, yet his songs and

ballads La'/e an ease and grace of style which raise him
far abovA any of the Romantic' school. Uhland was the

founder of tufl so-called Swabian school of poets, of whom
the most cultivated was Gustav Schwab. Other Swabian
poets were Justiuus Kerner, who attempted, not unsuccess-

fully, to combine pathos and humour, and Eduard Morike,

whose poetry is generally of a melancholy tone, relieved,

however, by touches which indicate a fine sympathy with

nature. The theatre was dominated by Raupach (1784-

1852) and Freiherr von Auffenberg (1798-1857), tho

former reigning ia Berlin, the latter in Carlsruhe. Both
had talent and knowledge of the stage, but there is neither

genius nor art in their plays. Immermann (1796-1840),
although not without poetic power, lacked the faculty

of controlling his dramatic conceptions. He was more
successful in romance—his Fpigonen, and still more hia

Miinchhausen, displaying vivid fancy and a quaintly original

humour. Sir Walter Scott, who was deeply influenced by
German literature, repaid his obligations by influencing it

in turn. One of the best of his imitators was Wilhelm

Haufl' (1802-1827), who had the merit of nearly 'putting

an end to Clauren's popularity by satirizing his style.

HnufFs chief work was Lichtenstein, which excited hopes

that were too soon extinguished by death. Wilhelm

Haring, known as Wilibald Alexis (1798-1876), also began

as an imitator of Scott, but he afterwards wrote more

original historical romances, the scenes of which he laid

in Brandenburg. Johanna Schopenhauer, mother of the

philosopher, was considered in her day an attractive writer

of romance, but she is now remembered only for the saka

of her son. She was surpassed in vigour of thought and

style by Caroline Pichler (1769-1843), who wrote several

well-known historical novels.

Throughout the whole of t Iiis period Germany maintained

her eminence in classical study, contributions of the highest

importance to the knowledge of ancient life being made by

Wolf, Hermann, Boeckh, and Otfried Miiller. In history

she produced several writers of distinction. Spittler (1752-»

1810) wag a worthy successor of Justus Moser in the fre*

and a'^^istio treatment of historical subjects ; in youth he
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was kindl}'treated byLessiug, wljose clear style he appears

to have taken as his model. Johannes von Miiller

(1752-1809), the historian of Switzerland, used to be con-

sidered by the Germans an eloquent writer, almost a prose

poet, but he is now generally regarded as an affected

rhetorician. Eaumer, in his chief work. History of the

Hohenstaufen, gave forth the results of deep research in an
animated and vigorous narrative. Schlosser, author of a
History of the Eiyhteentli Century, was also an historian who
combined purity and strength of style with learning.

Niebuhr, in his Roman History, pushed his scepticism too

far, but he profoundly modified opinion in regard to the

tests of historic credibility.

VIII. The Latest Feriod.—Vfith. the death of Goethe in

1832 began a new era in German literature, an era not

yet closed. The period has been one of intense political

excitement. In 18-18 the national aspiration for freedom

and unity found decisive expression in action ; since that

time Germany has achieved unity by the sword, while she

still slowly feels her way towards freedom. It was inevit-

able that in such an epoch much of the best energy of the

nation should be devoted to politics, but there has also

been great literary activity—activity deeply influenced by
the practical struggles, hopes, and fears of the time.

Philosophical speculation has been continued without

interruption, and in many respects it has been, and still

is, the deepest current in the intellectual life of Germany.
From 1818 till his death in 1831, when he was a professor

in Berlin, Hegel dominated the highest thought. His vast

system, in which he attempted to explain the ultimate facts

of the world and to bind by a chain of deductive reasoning

the elements of all knowledge, found enthusiastic adherents

among the more ambitious of the younger literary men,
and for many years after his death it determined the

character of their work. Gradually, however, the school

broke up into three distinct divisions, the right, the centre,

and the left. Of these the most active were the members
of the latter party, who interpreted Hegel's doctrine in a

revolutionary sense. Arnold Huge, one of the most bril-

liant writers of the school, applied Hegelianism to politics,

in which he associated himself with the extreme radicals.

David Friedrich Strauss, who also started as a follower of

Hegel, in his memorable Lebeii Jesu resolved the narratives

of the Gospels into a series of myths, and found the vital

element of Christianity iu its spiritual teaching. Feuer-

bach, going still further, warred against all religion, urging

that it should be replaced by a sentiment of humanity.

While the different sections of Hegelians opposed each

other, Schelling developed the later phases of his system
;

and thought was turned into a new channel by' Herbart,

whose psychological work has been carried on at a later

time by Lotze. Krause also attracted attention by philo-

Vjphicai ideas through which he aimed at solving the

practical difSculties of modern life. Ulrici and the younger
Fichte have exercised considerable influence as the

advocates of a pantheistic doctrine by which they endeavour

to reconcile religion and science. None of these names,

however, have the importance which attaches to that of

Arthur Schopenhauer, who, although his chief book was
written in the lifetime of Goethe, did not secure a hearing

until long afterwards. At the present time he stirs deeper

interest than any olher thinker. German philosophers

have, as a rule, been utterly indififerent to style, but Schopen-

hauer's prose is clear, firm, and graceful, and to this fact

he owes much of his popularity. He expressed bitter con-

tempt for his philosophical contemporaries, and, going back
to Kant, claimed to have corrected and completed his

system. His main doctrine is that will is the fundamental
principle of existence ; but his importance arises less from
Jiis abctract teaching than from his descriptions of the

misery of human life. History seemed to him but a
record of turmoil and wretchedness ; and there is higli

literary genius as well as moral earnestness in his graphic

and scornful pictures of the darker aspects of the world.

Eduard von Hartmann, the latest original philosopher of

Germany, works on essentially the same lines, but seeks to

reconcile Schopenhauer not only with Hegel and Schelling

but with Leibnitz.

The growth of science has been one of the most powerful

factors in the recent intellectual development of Germany,
and some of the best books of the period have been works
presenting in a popular form the results of scientific labour.

Amohg these the first place still belongs to the Cosmoi

of Alexander vca Humboldt. Its fundamental conceptions

are no longer in full accordance with the best thought

:

but it is made enduringly impressive by the writer's powei
of handling vast masses of facts, by his poetic feeling foi

the beauty and the order of nature, and by the purity and
nobility of his style. Some of the greatest men of science,

such as Liebig, Virchow, and Helmholtz, have also made
admirable attempts to render their subjects intelligible and
interesting to ordinary readers. Biichner and Vogt hava
considerable merit as popular scientific authors, but their

writings are marred by a polemical tendency, which
induces them to dogmatize on metaphysical questions be-

yond their proper range.

In historical literature Germany has recently produced His- v

many eminent writers. The historian who enjoys the tonafct

widest popularity is Leopold Ranke, who has instructed two
generations by communicating in an agreeable style tha

results of extensive research in many different fields of in-

quiry. Gervinus acquired a permanent place as an historian

by his excellent History of the Nineteenth Century. Works
of high value have also proceeded from Giesebrecht, who has
written on the Holy Roman Empire with enthusiastic

appreciation of the great emperors j from Droysen, tho

dihgent historian of Prussia ; from Dahlmann, whose
labours included German, English, French, and Dani.^h

history ; from Hausser, \>hose masterpiece is an elaborate

history of Germany since the death of Frederick the Great

;

from Waitz, the chief authority on the growth of the Ger-

man constitution ; from Sybel, by whose researches much
new light has been thrown on the French Revolution ; from
Mommsen, the vigorous historian of ancient Rome ; and
from Curtius, whose histofy of Greece is not more remark-

able for its learning than for the clear and attractive

arrangement of its materials. Of late years much attention

has been devoted to "Culturgeschichte," which describes tho

life of a people in all its phases, either through the whole
past or during a particular epoch. A favourable example
of works of this class is Karl Biedermann's Ga-many in the

Eighteenth Century.

Recent German literature is extraordinarily rich in his-

tories of the individual elements of intellectual development.

In its histories of philosophy it is absolutely supreme. Hegel
Biill ranks as one of the greatest historians of philosophy,

although the value of his. expositions is lowered by a
tendency to find his own doctrine in preceding thinkers.

Erdmann, Schweglcr, and Ueberweg were among the most
important workers in the same department; and with them
may be named Kuno Fischer, who writes the history of

philosophy with a striking power of sympathetic appreci-

ation and in a fascinating literary style. Less attractive

in manner than Fischer, Lange, in his History of Material'

ism, did full justice for the first time to the different

phases of materialistic philosophy, and is especially happy
in the skill with which he traces the growth of a recog-

nition of law in the phenomena of nature. Since Lessing,

resthetics have always formed a prominent branch of

philosophy among the Germans ; and they have hardly
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been less successful as historians of art than as historians

of metaphysics. High distinction has been achieved, among
other art historians, by Kugler, Vischer, Carriere, and

Liibke. Of historians of literature, especially German
literature, there is almost a small army. One of the

earliest of these was Gervinus, who, although his critical

cauoQS are not now in favour, had an unusual faculty for

grouping his materials and sharply defining what seemed

to him the essential qualities of particular writers and

movements. The history of German literature by Vilmar,

although written in an eloquent style, is too partial in its

judgments to have permanent value. Koberstein is

remarkable rather for industry than for iiisight ; but the

literary histories of Julian Schmidt and Gottscball are both

marked by decisive, often penetrating, critical judgment.

One of the best works of this kind for style, thought, and

research is Hettner's elaborate History of Lite) alure in the

Eighteenth Century.

The Germans possess a vast mass of biographical litera-

ture, a large proportion of which is rendered almost worth-

less by inartistic treatment. Luther alone forms the sub-

ject of more than one hundred and fifty biographies ; yet a

eatisfactory study of the Reformer has still to be written. In

recenttimes, however, there hasbeen amarked improvement,

several biographers having conscientiously striven not only

to be thorough in research but to write simply, clearly, and

vividly. The first to set a good example was Varnhageu

von Ense, whose numerous biographies are masterpieces of

well ordered and dignified prose. Germany owes an ad-

mirable biography of Ulrich von Hutten to Strauss, who
also wrote interesting sketches of several prominent modern
authors. Other biographies which deserve mention are

Karl Grlin's philosophical study of Feuerbach, Kosenkranz's

scholar-like life of Diderot, and Justi's life of Winckelmann.

The popularity of Mr Lewes's life of Goethe for a long time

deterred German writers from touching a subject he had
handled with so much talent ; but of late there has been a

remarkable revival of interest in Goethe, and Hermann
Grimm has ventured to present a fresh study of his intel-

lectual and moral character.

leinrich In imaginative literature the greatest writer of the latest

[ejne. period is Heinrich Heine. No German writer since Goethe

and Schiller has excited so much interest throughout

Europe, and among the Germans themselves his fame is

steadily rising.. He professed to care little for what men
said of his poetry, yet it is mainly as a lyrical poet that his

name lives. His Buch der Lieder is one of the most
fascinating collections of lyrics in European literature.

Although a deadly enemy of the Romantic school, he had
moods, especially in youth, in which he shared its flreami-

ness and mysticism ; and these qualities he expressed in

some of his best songs, but with perfect grace of style

and melody. He struck with equally finished art chords

of passion and aspiration beyond the range of even the chief

Romanticists, for Heine was in every respect a modern man,
penetrated by a love of freedom, and by a high enthusiasm

for beauty. Except Goethe, no other German poet achieves

his effects by such simple means ; with the language of

tt village maiden he gives shape to feelings and ideas of

exquisite refinement and subtlety. His satirical poems
are sometimes gross and cynical; but none of them are

without touches of humour. In his prose, which deals

with a wide range of subjects, he is rather French

than German in his 'love of sparkling epigram and
biting wit. Almost every theme, however sacred, gives

Heine occasion for mockery, but in the midst of cruel

laughter he is often restrained by a pathetic memory, which

he expresses with unsurpassed delicacy. This combination

of pathos, wit, and humour gives him a unique place in the

jiteratore of his country.

Platen, who belongs rather to the previous period, was
one of the many writers whom Heine bitterly attacked, but
ho was a poet of considerable power. Like Heine himself,
he failed in the drama j and even in his successful writings
he is not remarkable for wealth of thought or depth of
feeling. His odes and sonnets, however, are in language
and metre so artistically finished as to rank among the best
classical poems of modern times. Borne was another writer
whose fame, although the two men were at one time warm
friends, suffered from Heine's satire. He was a manly
literary critic, and as a political writer dealt at the despotic
Governments of Germany blows which they keenly felt.

A school of writers known as Young Germany was deeply
influenced by Heine, and had the good fortune to be
singled out f9r persecution by the confederate diet. Their
object was to effect a complete revolution in the political

and social institutions of Germany, and at the same time
they became the propagandists of ideas intended to under-

mine the church. The most important member of the

school was Karl Gutzkow, who wrote a number of dramas
which maintain' their hold of the stafie.. He was also the

author of many romances, of which the chief were Die
Ritter voni Geiite ("The Knights of the Mind") and Der
Zauberer von Rom (" The Magician of Rome"), These
works are of enormous length, and their polemical tendeucy

has already begun to "weaken their interest. But the lead-

ing characters are genuine creations, and the incidents are

interwoven with great artistic skill. Heinrich Laube,

another member of the group, is the author of an historical

romance. The German War, which represents, in a clear,

fresh, and vivid style, tho condition of Germany during

the Thirty Years' War. He has also enriched the stage

with several excellent plays. Less important authors asso-

ciated with these writers were Gustav Kiihne, Theodor

Mundt, and Ludolf Wienbarg—the latter universally re-

cognized as a keen and vigorous critic.

The novel has acquired the same important place in Novel

Germany as in France and England, and it need scarcely ist*.

be said that the vast majority of works of this class are

forgotten almost as soon as they are issued. One of the-

most distinguished of recent novelists is Gustav Freytag,

whose chief work, Soil nud Haben (" Debit and Credit"),

is a study of commercial life intensely realistic in tendency.

Lately he has undertaken a series of romances. Die Ahnen

("_The Forefathers"), intended to represent in a highly

poetic form the different epochs of German history. Im-

portant historical romances have been written by Levin

Schiicking, who is remarkable for his power of vividly con-

ceiving character. The Countess Ida Hahn-Hahn is the

writer of a number of novels in an artificial style, affect-

ing to represent good society. Her manner has been

cleverly satirized by Fanny Lewald, who is one of the best

German novelists, keen and true in observation of life, and

artistic in method. Paul Heyse's short tales have firmness

of outline, and are at the same time full of delicate grace

;

as a writer of elaborate romance, he has also achieved suc-

cess. Tho humour of Ha«;klander is generally considered

to surpass that of any other recent writer; and among the

novelists of simple village life Auf,rbach easily takes the

first place. Frederick Spielhagen has penetrated deeply

into the spirit of the age, and in Problemaiische Naturen.

('Problematic Natures") and other works reveals its

te:idencies with cultivated imaginative force. The novels

of Fritz Renter, although v/ritten in Piatt Deutsch, taka

high rank; they are fresh in style, and combine keen

obsjrvation of life with a fine appreciation of comic effect.

Contemporary literature has not, as in England, been Drama*

divorced from the stage ; the best imaginative writers find *'<=

_

scope for their energies in work for the theatre. Besides
*^'"'"'

Gutzkow and Laube, Gottscball has be"" a fertile wiiter
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poets.

both of tragedy and comedy ; Freytag abo, and Prutz,

are original dramatic authors. The dramas of Christian

Grabbe, full of eccentricity, but with a certain wild power,

originated a movement resembling to some extent that

of the " Sturm und Drang" poets. Its chief representative

was Hebbel, a writer endowed with imaginative gifts, but

who marred every play by aL.ctation and extravagance.

Freiherr von Jliiuch-Bellinghausen, known as Friedrich

Halm, author of Der Fechler von Ravenna ("The Gladi-

ator of Ravenna"), and JIusenthal, author of Deborah,

achieved distinction by aiming at something higher than

mere stage efF3ct. Paul Lindau is the author of some
refined comedies, and Adolf Wilbrandt has written both
comedies and tragedies which meet the ta.^te of Vienna.

Charlotte Birch-Pfeiffer and Roderich Benedix were prolific

writers of plays with the sort of merit that belongs to an
intimate knowledge of the technical necessities of the stage.

Lyrical Many recent writers have attempted lyrical and narrative
«nd nar- poetry, some of them with sufficient power to maintain

worthily the traditions of German literature. From about

1830 onwards, a group of Austrian poets, more or less

political in tendency, commanded the respect of all

Germans. The chief was Count von Auersperg, who
assumed the name of Anastasius Griin. His first important

work was Walks of a Vienna Poet, published in 1831, but
his fame rests chiefly on two'volumes of lyrics issued some
years later. He had enthusiastic faith in the future, and
e.'cpresses his hopes in verses full of colour, sometimes
brilliant and effective. Another Austrian writer, Nicholas

Strehlenau, generally called Lenau, gives powerful utterance

in several poems to the Sorrows of a deeply melancholy
nature. Meissner and Hartraann, Bohemian poets, have a

considerable reputation, the latter as a writer of great

artistic merit, the former as a poet of vivid imagination and
free sympathies. Leopold Schefer was for a long time a

popular poet, and the genial optimism of his chief book,

the Laienbrevler, is interesting because of the contrast

it presents to the pessimist tone of more recent

writers Before the revolutionary movements of 1848 a

number of writers attempted to force poetry into the set-

vice of freedom. Of these one of the best known is

Herwegh. His advocated liberty with a vehemence that

won for him immense popularity, but the interest of his

writings ii rather historical than literary. Ferdinand
Freiligrath wn.s of a more truly poetic temperament. His
poems, although without delicacy, have graphic force, and
in his earlier writings he displayed a remarkable talent for

reproducing the gorgeous colours of tropical ' landscape.

Other poets who havo made verse a means of awakening
in the popular mind a passion for political justice are

Hoffmann von Fallersleben, who has a considerable com-
mand of musical e.xpression, and Franz Dingelstedt, a ver-

satile writer who has done good work as a novelist and
dramatist. Gottschall, already named as a dramatist and an
historian of literature, began as a political poet, but after-

wards gave evidence of disinterested imagination in two

narrative poems, GotUn and Zeno. The lyrics of Emmanuel
Geibel, some of which are also political, with a conservativa

tendency, have found favour with nearly all classes ; they,

reveal a gentle and refined spirit, and are \vritten with

something of Uhland's grace. Among the most distin-

guished contemporary writers is Robert Hamerling, whose
poetry is remarkable for the boldness of its conceptions

and its almost vehement passion.

Since the middle of the 18th century Germany has never

been without writers of deep thought and va.st research

;

and in her supreme writers — in Lessing, Goethe,

Schiller, and Heine—these qualities have been asso-

ciated with a feeling for artistic finish which' has not

been surpassed in England or even in France. But the

tendency of German authors beneath the highest rank has

been to neglect the laws of expression. Thus there is in

Germany an extraordinary quantity of literature which,

although the result of great labour, and full of ideas, makes
intolerable demands on the patience of readers. The lack

of measure and precision has in many cases deprived of

nearly all value powers of imagination, reason, and indus-|

try, which would have made thd literary fortune of a
Frenchman. This deficiency of style is in S9me degree

explained by the fact that an undue proportion of German,
literature has hitherto been addressed, not to the public,

but to specialists, who naturally concern themselves moro
with substance than with form. During the present

generation there have been symptoms of a remarkable

change. Ever since the Germans began to feel that they

are one people, and to strive after political unity, an in-

creasing number of scholars and thinkers have displayed an
ambition to extend their influence, while several imagina-

tive writers have consciously appealed to the nation as a
whole. The inevitable result has been that they have aimed
at more methodical arrangement than their predecessors,

and have cultivated greater force, simplicity, and directness

of speech. Nothing has fostered this wholesome tendency

so much as the growing respect of the nation for the great

masters of its language, a respect indicated by the new edi-

tions of their writings which appear year after year. The
higher class of poets, dramatists, and novelists have also

profited by the deepening conviction that the function of

art is not to battle with practical evils, but to create a
world of ideal beauty in which the mind may find refuge

from the perplexities of real life.
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GERMERSHEIM, a forVifiet' town in^ElieuisL Bavaria,

the chief town of a circle, is situated at tlie confluence

of t'le Queich and the Rhine, 8 miles S.W. of Spires. It

possesses a Catnoiic and a Protestant church, a Latin school,

and a hospital. The industries include fishing, shipbuild-

ing, brewing, the manufacture of cigars, ar '. the cultivation

of vegetables, fruit, flax, and hemp. The number of the

garrison in the town is usually about 2500.

Germcrsheiin existed as a Roman stronghold under the name of

Vicus Julius. The citadel was rebuilt by the emperor Conrad II.,

hut the town itself was founded in 1276 hy the emperor Rudolph

I., who gianted it the ri'jhts, of a free imperial city. He died hero

in 1291. From 1330 to 1622, when it was conrjuercd by Austria,

the town formed part of the Palatinate of the Rliine. From 1644

to 1650 it was in tlie possession of France ; but on the conclusion

of the peace of Westphalia it was again joined to the Palatinate.

In 1674 it was captured and devastated by the French under

Turenne, and after the death of the elector Charles in 1685, it was

claimed by the French as a dependency of Alsace, on which account

followed the Germerslieim succession war, which lasted till the

peace of Ryswick in 1697. Through the intervention of the pops

in 1702, the French, on payment of a large sum, agreed to vacate

the town, and in 1715 its fortifications were rebuilt. On the 3d

July 1744 the French were defeated there by the imperial troops,

and on the 19th and 22d July 1793 by the Austrians. In 1835

the beautiful new town was built, ahd the present extensive fortifi-

cations commenced. Population in 1875, including the garrison,

6456.

GERONA, a city of Spain, the chief town of the pro-

vince of Geroua (one of the four into which Catalonia Was

divided), is situated about .^4 miles N.E. of Barcelona on

the railway to Perpignan in France, near the junction of the

Ter and the Oria. The older part of the town occupies the

Bteep slope of the hill of the Capuchins, and with its old-

fashioned buildings presents a picturesque appearance

against a background of loftier heights; while the newer

portion stretches down into the plain and beyond the river,

which adds to the e9"ect of the scene by a bridge of three

arches. The old city walls with their bastions still remain,

though in a dilapidated state ; and the hill is crowned by

what were at one time very strong fortifications. At present

Gerona is a comparatively insignificant place, although it is

the seat of a bishop, has four parish churches, an instiluto,

a seminary, a public library, and a theatre, numbers about

15,000 inhabitants, and carries on the manufacture of

paper and cotton and woollen goods. To the ecclesiologist,

however, it ofi^ers unusual attractions. The cathedral is one

of the grandest specimens of Gothic architecture in Spain,

the nave being the widest pointed vault in Christendom,

as it measures no less than 73 feet from side to side, while

Albi, the next in size, is only 58 feet, and Westminster

Abbey h only 38. The old cathedral on the same site was

used a? a mosque by the Moors, and on their expulsion iu

1015 ifrappeir; t? have been very greatly modified, if not

entirely rebuilt. During the 14th century new works ware,

again carried out on an extensive scale; but it was not till

the beginning of the 15th that the proposal to erect the

present magnificent nave was originated by the master of

the works, GuUielmo Bofiiy. "The keystone of the last

division of the vault," says Mr Street, " seems to have been

placed in the time of Bishop Benito, so late as circa 1559,"

and in 158J thft same bishop laid the first stone of the bell

tower. ." At tho east end of the nave three arches open into

the choir and its ais'es, which with their many subdivisions

give an extraordinavy in'pression of size to the vast vault. of

the nave, and make it look larger than it really is." The

general appearance of Ihe pxtericr is rather ungainly, but

there is a fine approD.ch by n ilight of 86 steps to the fa<;ade,

which rises in tiers and terminates in an oval rose-window.

Among the interior decorations the most remarkable is the

retablo and baldachin of the 14th century; and among the

toTibs may be mentioned those of Bishop Berfenger {ob.

il08X Ramon Bcrenger (Cap de Estnpa}. and the Countess

Ermesinda (oh. 10J7). The collegiate church of San Felio

(St Feli-t) is mainly of the 14th century, but it was con-

siderably modified in the 16th, and its fai;ade dates from

the 18th. It is one of the few Spanish churches that can

boast of a genuine spire, and it thus forms a striking feature

in the general view of the town. Besides the tomb of

Alvarez and the sepulchre of the patron s.iint, it contains

an image of St Narciso, which, according to the local super-

stition, had the power of producing swarms of poisonous

flies, as was sufficiently proved by the destruction of the

French mvestingthe city in 1285 and again in 1684. The

Benedictine church cf San Pedro de los Gallos is an

interesting Romanesque building of early date ; and in the

same vicinity is a small church worthy of notice as a rare

Spanish example of a transverse tiiapsal plan.

Gerona is the ancient Gcnnuhi, a city of the Ausetani. It boasts

that it is the place in which St Paul and St James first rested when
they came to Spain ; and it became the see of a bishop about 247.

For a considerable period it was in the hands of the Moors, and

their emir, Soleiman, was in alliance with Pepin about 759. It

was taken by Charlemagne in 785 ; but the Mooi-s regained and
sacked it in 795, and it was not till 1015 that they were fiually

expelled. At a later date it gave the title of count to the king of

Aragon's eldest son. Into the details of its later vicissitudes it is

needless to enter ; but its historiai.s tell how it has been besieged

no fewer than tvventy-five times in alt, and that only four of the

sieges have resulted in its capture. The investment by the French

under M.arshal Hocquisicourt in 1653, that of 1684 by the French

under Marshal Belfond, and the successful enterprise of Marshal
Noailles in 1694, are the three great events of the 17th century.

Surrendered by the French at the peace nf Ryswick, it was again

captured by Marshal Noailles in 1706, after a brilliant defence;

and in 1717 it held out against the Austrians. But its noblest

resistance was yet to be made. In May 1809 it was besieged by
the French, with 35,000 troops, under Verdier, Aiigereau, and St

Cyr ; forty batteries were erected against it, and a heavy bombard-

ment maintained ; but under the leadership of Mariano Alvare?

it held out till famine and fever compelled a capitulation on 12th

December. The French, it is said, had spent 20,000 bombs and
60,000 cannon balls, and their loss was estimated at 15,000 men.

See Juan Caspar Roig y Jalpi, Resumen dc las Graniiezas, &c.,

Barcelona, 1678 ; J. A. Nieto y Samaniego, Mcmorias, Tarragona,

1810; Street, Gothic Architecture in Spain.

GERRHA, an ancient city of Arabia Felix, on the west

side of what is now the Persian Gulf, described by Strabo

as inhabited by Chaldaean exiles from Babylon, who built

their houses of salt and repaired them by th& application

of salt water. Three identifications of the site have been

attempted, D'Anville choosing El Katig, Niebuhr prefer-

ring Koneit, and Forster suggesting the ruinsat the head
of the bay behiud the islands of Bahrein, f
GERS, a department of France, composed of the

whole or parts of the five old districts of 'Gascony, viz.,

Armagnac, Astarac, Lomagne, Comminges, and Condomois.
It is bounded N. by the department of Lot-et-Garonne, E.

by Tarn-et-Garonne and Haute-Garonne, S. by Hautes-

Pyr6n(5es and Basses-Pyrehdes, and W. by Landes. It lie's

between 43'' 17' and 44° 5' N. lat.and between 1° 10' E.,

and (f 18' W. long., being about 72 miles in length from K
to W., and 53 in breadth from N. to S. This department b
hilly, particularly in the south, where it is mostly covered

. with ramifications of the Pyrenees. Some of these in the

south rise nearly 1200 feet above the level of the sea,

but they rapidly decrease in height towards the north.

The principal of them run from N.E., N., and N.W.,
and are separated by longitudinal valleys of great beauty

»nd fertility, narrow in the south, but opening in the north

to a width of 3 or 4 miles. The greater part of the depart-

ment belongs to the basin of thj Garonne, while a small

portion in the west is drained by the Adour. The chief

affluents of the former are the Save, G imone, Arratz, Gers, and
Baise ; and those of the latter, the Arros, Midou, and Douse,

the last two uniting and taking the name of Midouse, before

joining the Adour. The climate is temperate and sftlubrioas,

but very changeable. There is seldom any snow, and there
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is scarcely auy frosfc* More than Lalf of the department is

arable ; about one-soventh is occupied by vines, and the

rest is meadows, wood, or heath. Tlie soil is not of great

fertility, but is tolerably well cultivated, and the grain pro-

duced is morethan sufficient for home consumption. Wheat,

maize, oats, and rye are the principal grain crops. About

one-third of the wine produced is used for home consump-

tion, and the remainder is chiefly manufactured into brandy,

known by the name of Armagnac. The amount of brandy

distilled in the department annually is about 22 million

gallons. Horned cattle, sheep, mules, swine, game, and

poultry, particularly ducks and geese, are abundant. The
minerals and manufactures are unimportant. There are

quarries of red and green marble ; and gypsum, marl, white

clay, and sand for the manufacture of glass are obtained.

Gers is divided into the arrondissements of Auch, Lectoure,

Mirande, Condom, and Lombez, with 29 cantons and 467

communes. The chief town is Auch. The total area is

2425 square miles, and the population in 1866 was 295,692,

and 283,646 in 1876.

GERSON, John (1363-U29),otherwise John Charlierof

Gerson, Johannes Gersonus, John de Gfersone, J. Jarson, De
Jaraoue, or Gersen, the famous chancellor of the university

of Paris, and the ruling spirit in the oecumenical councils of

Pisa and Constance, was born at the village of Gerson, in

the bishopric of Rheims and department of Ardennes, on

December 14, 1363. We learn a good many details about

liis family and early upbringing from allusions in some of

Ills devotional tracts. His parents, Arnulph Charlier and

Elizabeth de la Chardenifere, " a second Monica," belonged

to the peasant class, were of eminent piety, and rejoiced

to see seven of their twelve children, four daughters and

three sons, devoting themselves to a religious life. Young
Gerson was sent to Paris to the famous college of Navarre

when fourteen years of age. After a five years' course

he obtained the degree of licentiate of arts,' and then

began his theological studies under two very celebrated

teachers, Giles Des Champs (^gidius Campensis) and Peter

D'AIlly (Petrus de AUiaco), rector of the college of Navarre,

chancellor of the university, and afterwards bishop of Puy,

archbishop of Cambray, and cardinal. DAilly remained his

life-long friend, and in later life the pupil seems to have

become the teacher (see pref. to Liber de Vita Spir. Aninux).

Gerson very soon attracted the notice of the university.

He wafi elected procurator for the French nation in 1383,

when barely twenty years of age, and re-elected the year

afterwards. In 1384 he took the degree of bachelor of

theology. Three years later a still higher honour was

bestowed upon him; he was sent along with the chancellor

and others to represent the university in a case of appeal

taken to the pope. Dr John Montson had been condemned

by the faculty, of theology because he had taught that the

Virgin Mary, like other ordinary descendants of Adam, was

bora in original sin; and the Dominicans, who were fierce

opponents of the doctrine of the immaculate conception,

were expelled the university. Montson appealed to Pope
Clement VII. at Avignon, and DAilly, Gerson, and the

other university delegates, whUe they personally supported

the doctrine of the immaculate conception, were content to

rest their case upon the legal rights of the university to test

in its own way its theological teachers. Gerson's bio-

graphers have compared his journey to Avignon with

Luther's visit to Rome. It is certain that from this time

onwards he was zealous in his endeavours to spiritualize the

universities, to reform the morals of the clergy, and to put

an end to the schism which then divided the church. In

1392 Gerson became doctor of theology, and in 1395, when
D'Ailly was made bishop of Puy, he was, at the early age

of thirty-two, elected chancellor of the university of Paris,

aad made a canon of Notre Dame. This great university

was then at the height of its fame, and its chancellor was
necessarily a man prominent not only in France but in
Europe, sworn to maintain the rights of his university

against both king and pope, and entrusted with the conduct
and studies of a vast crowd of students attracted from
almost every country in Europe. Gerson's writings bear
witness to his deep sense of the responsibilities, anxieties,

and troubles of his position. He was all his days a man of

letters, and an analysis of his writings is his best biography.

His work has three periods, in which he was engaged in re-

forming the universitystudies,maturing plans forovercoming

the schism (a taskwhich after 1404 absorbed all his energies),

and in the evening of his life writing books of devotion.

Gerson wished to banish scholastic subtleties from the

studies of the university, and at the same time to put

some evangelical warmth into them. He was called at

this period of his life Doctor Christianissimus ; later his

devotional works brought him the title Doctor Consola-

torius. His plan was to make theology plain and simple

by founding it on the philosophical principles of nominal-

ism. His method was a clear exposition of the principles

of theology where clearness was possible, with a due re-

cognition of the place of mystery in the Christian system

of doctrine. Like the great nominalist William of Occam,

he saved himself from rationalism by laying hold on

mysticism—the Christian mysticism of the school- of St

Victor. He thought that in this way he would equally

guard "against the folly of the old scholastic and the

seductions of such Averroistic pantheism as was preached

by heretics like Amalrie of Bena. His plans for the

reformation of university studies may be learned from

his Tract, de Examinatione Doclrinarum (0pp. i. 7),

EpistolfB de reform. Theol. (i. 121), Epistolce ad Studeiites

Collegii Navarrae, quid et qualiter studere deheat novus theo-

logies auditor, et contra curiositatem siudentium (i. 106), and
Lecliones duae contra vanam curiositatem in negotio fidei

(i. 86). The study of the Bible and of the fathers was to

supersede the idle questions of the schools, and in his Tract,

contra romantiam de rosa (liL 297) he warns young men
against the evil consequences of medi<eval romance-reading.

He was oftentimes weary of the chancellorship,—it involved

him in strife, and in money difliculties ; he grew tired of

public life, and longed for learned leisure. To obtain it

he accepted the deanery of Bruges from the duke of

Burgundy, but after a short sojourn he returned to Paris

and to the chancellorship.

Gerson's chief work was what lie did to destroy the great schism.

Gregory XI. had died in 1378, one year after Gerson went to the

college of NavaiTe, and since his death the church had had two

popes. To the mediaeval mind, imaginatively ajiprehending great

thoughts in picture-representations, two popes meant two churches

and a divided Christ The spiritual unity of the church, which is

founded on the spiritual union of all believers to Christ, was unin-

tellitdble to it. Gerson and his contemporaries could not disen-

tangle the invisible from the visible, and if daring spirits like

Wickliffe and Huss declared that the elect were the true church,

the practical consequences which they drew from this showed that

they also were unable to escape from the confusion. The schism

had practically been brought about by France. ' The popes had

been under French influence so long that it appeared to France a

political necessity to have her own pope, and pious Frenchmen felt

themselves somewhat responsible for the sins and scandals of the

schism. Hence the melancholy piety of Gerson, D' Ailly, and

their companions, and the energy with which they strove to bring

the schism to an end. During the lifetime of Clement the univer-

sity of Paris, led by D'AiUy, Gerson, and Nicholas Clamenges, met

in deliberation about the state of Christendom, and resolved that

the schism could be ended in three ways,—by cession, if both

popes renounced the tiara unconditionally, by arbitration, or by a

c'eneral councU. Clement died. The king of France, urged hy the

university, sent orders that no new pope should be elected. The

cardinals first elected, and then opened the letter. In the new

elections, however, both at Kome and Avignon, the influence of

Paris was so much felt that each of the new popes swore to " cede",

if his rival would do so also.
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Iilcniiwliile in 1395 tlin national assembly of Fiance and the

IFivncli citifjy ndoiited tlie iirograriinie of the university—cession

or ii "cnuial council. Th'! iiioveinent gatlicied strength. In 139S

raost°of liie cardinals and niosl of the crowned heads in Europe

iiaj given their adhesion to the jilan. During this iieiiod Gersou's

literary activity was untirin" and the tlnob of public e.xpectaucj-,

of hope and fear, is revealed in liis multitude of iianiplilets. At
rii-st there were liojies of a settlement by way of cession. These

eonie out in Protest, super statum eccksi<c (ii. 1), TmH. dc motio

habmdi sc tempore schivnalis, De Schismatc, ire. But soon tlie

conduct of the iiopes made Europe iniiiatient, and the desire for a

gencial council grew strong—see De Concilio rjcncraii unius obcdi-

fiitiic (ii. 24). Tlie council was resolved ujiou. It w.is to meet at

I'isu, and Oerson poured forth tract after tract for its guidance. The
most important are

—

J'rilojits in mntcria SchisniPlis (ii. S3), and

l)e unilate Eeclcsicv (ii. 113), in which, following D'Ailly (see

Tsclmckert's Pci^f D. AiUl, \>. 153), Gerson demonstrates that tlie

ideal unity of the churcli, based upon Clirist, destroyeil by the

popes, can only be restored by a general council, supreme and legiti-

mate, thougli unsummoued by a pope. The council met, dnposed

both anti-popes, and elected Ale.vander V. Gei'son was clioscn to

address llie new pope on the duties of liis office. He did so in his

Scrmo coram Alciaiidro Papa in die ascciisionis in concilio Pisaita

(ii. 131).. All hopes of reformation, however, were ([uenched by the

conduct of the new pope. He had been a Franciscan, and loved

his order abovo measure. }le issued a bull which laid the parish

clergy and the universities at the mercy of the mendicants. The

great university of Paris rose in revolt, headed by her chancellor,

who wrote a lierce paiiijihlet

—

Ccnsiira profcssormn in thcologia

circa buUain Akxandri V. (ii. 442). The pope died soon after,

«iid one of the most profligate men of that time, I'ope John

XXIII. (Balthasar Cos5a) was elected his successor. The council

of Pisa had not brought peace; it had only added a third pope.

D'Ailly despaired of general councils (see his Dc dijjicuUatc rcforma-

tionis in concilio univcrsali), hut Gerson struggled on. Another

matter too had roused him. Tlie feuds between the houses of

Orleans and Burgundy had long distracted France. The duke of

Orleans had been foully and treacherously murdered by the

followers of the duke of BurgunJy, and a theologian, John Petit,

had publicly and unambiguously justified the murder. His eight

verities, as he called them—his apologies for the murder—had

been, mainly through the influence of Gerson, condemned by the

university of Paris, and by the archbishop and grand inquisitor,

and his book had been publicly burned before the cathedral of

Notre Dame. Gerson wished a council to confirm this sentence.

His literary labours were as untiring as ever. He maintained in a

series of tracts tliat a general council could depose a pope ; he drew

up indictments against the reigning pontiffs, reiterated tlie charges

against John Petit, and exposed the siu of schism—in short, he

did all he could to direct the public mind towards the evils in the

church and the way to heal them. His efforts were powerfully

seconded by the emperor Sigismund, and the result was the council

of Constance. This council, unlike its predecessor at Pisa, was
summoned by a pope—Pope John XXIII. Sigismund was preseut,

resolutely determined to unite and reform the church, and guided

by Cardinals D'Ailly and Zarabella, and above all by Gerson.

Gerson indeed practically ruled the council up to the election of a

new pope. It was he that dict-ited tlie form of submission and
cession made by John XXIII., and directed the process against

Huss. Many of Gerson's biographers have found it difficult to

reconcile his proceediags against Huss with his own opinions upon
the supremacy of the pope ; but the difficulty has arisen partly

from misunderstanding Gerson's position, partly from supposing

him to be the author of a famous tract

—

Dc modis unicndi ac re/or-

mandi ecclcsiam in concilio univcrsali. All Gerson's high-sound-

ing phrases about the supremacy of a council were meant ip apply

to some time of emergency. Ho was essentially a trimmer, and can

scarcely be called a reformer. He never wrote the bold tract of Abbot
Andrew of Rando)f(('/. Schwabe, Joltanncs Gerson, -p. 483-491), and

he hated Huss with all the hatred the trimmer has of the reformer.-

The council of Constance, which revealed the eminence of Gerson,

became in the end the cause of his downfall. He was the pro-

secutor in the case of John Petit, and the council, overawed by the

duke of Burgundy, would not affirm the censure of the university

and archbishop of Paris. Petit's justification of murder was declared

to be only a moral and philosophical opinion, notof faith. Theutmost
length the council would go was to condemn one proposition, and even

tills censure was annulled by the new pope, Martin V., on a formal

pretext. Gerson dared not return to France, where, in the disturbed

state of the kingdom, the duke of Burgundy was in power. He
lay hid for a time in Germany, and then returned to France, to

Lyons, where his brother was prior of the C'elestincs. It is said

that lie taught a school of boys and girls in Lyons, and that the

only fee he enacted was to nike the children pronii.se to repeat the

prayer, " Lord, have mercy dn thy poor servant Gerson.'' His later

years were spent in writing books ot mystical devotion and hymns.
He died at Lyons on July 12, 1429. Tradition declares that during

his sojourn there he translated or adapted from the Latin a woik

upon ^ternnl consolation, which afterwards became very famous

under the title of The Imitation of Christ, and was attributed to

Thomas b, Kenipis. Eccent researches, however, have proved

beyond a doubt that the famous Imitatio Chridi was really written

by Thomas, and not by '"hn Gerson or the Abbot Gersen.

Tlie literature on Gerson is very abundant. See Dupin. Gcrsmii-

una, including Vita Gcrsoni, prefi.\ed to the edition of Gcrson'f

works in 5 vols, fob, from which fiuotations have here been made ;

Charles Schmidt, Essai snr Jean Gerson, Chancclicr dc V Univcrsile.

dc Paris, Strasburg, 1839 ; Schwabe, Johannes Gerson, Wiirzburg,

1859. On the relations between Gerson and D'Ailly, see Paul

Tschackert, Peter von Ailli, Gotha, 1877. On the authorship of

the Imitatio Christi, see the editions of Dibden, Genre, and Kettle-

wsll. On Gerson's public life, see also histories of the councils

of Pisa aiivl Constance, especially Herm. v. der Hardt, Con. Con-

stanticnsis lihri IV., 1695-9. (T. M. L.)

GERSONIDES, or Ben Geeson, Levi, a distinguished

Jewish philosopher and commentator, was born at Bagnolo

in Languedoc, towards the close of the 12th century, pro-

bably in 12S8. As in the case of the other Jewish writers

on philosophy during the Middle Ages, extremely little is

known of his life. His family had been distinguished for

piety and exegetical skill, but though he was known in the

Jewish community by commentaries on certain books of the

Bible, he never seems to have accepted any Rabbinical post.

Possibly the freedom of his opinions, which drew on him

the suspicion of infidelity, may have put obstacles in the

way of his preferment. He is known to have been at

Avignon and Orange during his life, and is believed to have

died at Perpignan in 1370. Part of his writings consist of

commentaries on the portions of Aristotle then known, or

rather of commentaries on the commentaries of Averroea.

Some of these are printed in the early Latin editions of

Aristotle's works. His most important treatise, that by

which he has a place, in the history of phOosophy, is entitled

Milhavioih Adonai (The Wars of God), and is said to have

occupied twelve years in composition. A portion of it, con-

taining an elaborate survey of astronomy as known to the

Arabj, was- translated into Latin in 1342 at the request of

Clement VI. The Milhamoth is throughout modelled after

the plan of the great work of Jewish philosophy, the Mori

Kebnchhn of Jloses Maimonides, and may be regarded as

an elaborate criticism from the more philosophical point of

view (mainly Averroistic) of orthodoxy as presented in that

work. The si.x books pass in review (1) the doctrine of

the soul, in which Gersonides defends the theory of imper-

sonal reason as mediating between God and man, and ex-

plains the formation of the h-ghcr reason (or acquired

intellect, as it was called) in humanity,—his view being

'thoroughly realist' and resembling that of Ibn Gebirol (see

Avicebeon); (2) prophecy
; (3) and (4) God's knowledge

of facts and providence, in which is advanced tho curious

theory that God does not know individual facts, and that,

while there is general providence for all, special providence

only extends to those whose reason has been enlightened

;

(5) celestial substances, treating of the strange spiritual

hierarchy which the Jewish philosophers of the Middle Ages
accepted from the Neo-Platonists and the Pseudo-Dionysius,-

and also giving, along with astronomical details, much of

astrological theory: (G) creation and miracles, in respect to

which Gerson deviates widely from the orthodox position

of Maimonides.

A careful analysis of the Milhamoth is given in T.ii'bbi Isidore

"SYeiVs Philosophic Pcligicuse de Levi-Ben-Gerson, Pavis, 1868. See
also Munk, MUanges dc Phil. Juive el Arabe ; and Joel, Religions-

philosophic d. L. Ben-Gerson, 1862. The Milhjxinotk was pub-
lished in 1560 at Riva di Trento, and has been republished at

Leipsic, 1866.

GERSTACKEB, Friedrich (1816-1872), who enjoyed

a most extensive popularity as a novelist and a writer of

travels both at home and abroad, was born at Hamburg on

10th Jlay 181G. Having lost his father at the age of nine,

Ji£> p^a.' placed jwder the guardianship o! an uncle c



G E R— G E Ft 551

Brunswick, who sent him to a house of business at Cassel

as clerk. He soon got tired, however, of the mono-

tonous commercial routine, and selected the more active life

of a farmer, in which capacity he spent the years from

1835 to 1837 in Saxony. But the uneventful agricultural

life was unable to repress in him the innate roving instinct

which, according to his own statement, had received a strong

impulse in his eighth year by the perusal of Bobinsoii

Crusoe. The word " America " had from that time exercised

on him an irresistible charm, and so he went in 1837 from

Bremen to New York. He travelled on foot over all parts

of the United States, working as he went for his bare sub-

sistence, and then settled for some time in Arkansas, where

he led the life of a roving sportsman. Only now and then

he visited inhabited places to see civilized society, and to

earn some means by whatever work he could obtain.

Thus he went in 1842 to Point Couple in Louisiana, where

he undertook the management of a hotel This time,

liowever, he did not return with the acquired means to the

bacliwoods, but repaired to his German home to see his

mother and other relatives, after having led an adventurous

life for six years and a half. On his return to Germany he

found himself, to his great surprise, known as an author,

on a limited scale at least. His mother had shown his diary,

which he regularly sent home, and which contained descrip-

tions of his adventures in the New World, to the editor of

the Rosen, who readily published them in his periodical.

The travelling sketches having found great favour with the

German public, Gerstacker issued them, in 1844, in a

collected form, under the title of Slrdf- unci Jagd.iige dxirch

die Vereinigten Staatcn Nordamcrikas. His next literary

labours consisted of translations from the EngUsh, during

the performance of which it occurred to him that he

might himself become an original author, since he was

able to delineate original characters, to relate remarkable

occurrences, and to describe romantic scenery from his own
experience, whilst others were obliged to draw upon their

imagination only in producing works of fiction. Accord-

ingly Gerstacker issued, in 1845, his first novel. Die

Regulatoreii in Arkansas, and henceforth the stream of his

productiveness flowed on uninterruptedly. In 1849- he

again repaired to America, being this time provided with a

grant from the then " German Government,'' and acting at

the same time as correspondent to the Augshurgcr Allgem,

Zeitung. After having made very extensive travels both in

America, Polynesia, and Australia, he returned in 1852 to

Leipsic In 1860 his innate restlessness drove him to

South America, chiefly with a view of inspecting the Ger-

man colonies there. After having traversed nearly aU the

principal South American countrie's he returned to Germany,
but for a short time only, for in 1862 he accompanied the

Duke Ernest of Coburg-Gotha to Egypt and Abyssinia.

This was his last great journey, after the return from which

he lived first near Gotha and then at Brunswick, where he

died on May 31, 1872.

Gerstacker was greatly esteemed and liked as a man, on

account of his genial temper and straightforward character,

and- as an author he enjoyed an almost unprecedented

popularity .at home and was very favourably known abroad.

The charm of his productions consists in the natural fresh-

ness of his descriptions, nearly all of which have an exotic

background, and in the originality of his characters, the

most prominent of which are drawn from" real life. He
did not possess any high literary power, and probably never

touched up what he had once written ; his writings lack

therefore on the whole that artistic finish which forms one
of the principal elements of a good writer. This defect,

however, impresses even on his works of fiction the stamp
of probability, nay of truthfulness. His writings nowhere
betray that intention of producing an effect which so often

destroys the illusion of the reader in elaborately worked
out productions. He generally writes in a homely, ungar-
nished manner, just as a traveller would relate his adven-
tures amidst a circle of friends. His writings, therefore,

nearly always rivet the attention of the reader from begiu-
ning to end. The works of Gerstacker have, besides, the
merit that they formed a wholesome counterpoise against

the too idealistic tendency of the literature of Germany,
against the lax and realistic school of France, and against

the morbid sensationalism which prevailed in England.
A number of his works have been tran.slated into several

modem languages, but mostly into English; their descrip-

tions of exciting adventures on land and sea afi"ording, with
their sturdy humour, congenial reading to the English-

speaking community in the Old and New World. His best

works, from a literary point of view, are, besides the above-

mentioned Begulatoren, his Fhtszpirateii des Mississippi, his

South Sea novel Tahiti, his Australian romance Die heiden

Strdflinge, his Mairosenleben and Blau Wasser. His
collected works have been issued in a cheap and handy
edition published at Jena,

GERVAIS, Paul (1816-1879), an eminent paleonto-

logist, was born September 26, 1816, at Paris, where he

obtained the diplomas of doctor of science and of medicine,

and in 1835, as assistant to De-BlainviUe in the laboratory

of comparative anatomy at the Museum of Natural History,

commenced palKontological research. In 1841 ho obtained

the chair of zoology and comparative anatomy at the Faculty

of Sciences in Montpellier, of which he was in 1856

appointed dean. In 1848-52 appeared his important work

Zoologie et Paleontologie Fram^aises, supplementary to the

palseontological publications of G. Cuvier and De BlainviUe;

of this a second and greatly improved edition was issued

in 1859. In 1865 he accepted the professorship of zoology

at the Sorbonne, vacant through the death of Gratiolet

;

this post he left in 1868 for the chair of comparative

anatomy at the Paris Museum of Natural History, the

anatomical collections of which he greatly enriched by his

exertions. He was elected a member of the Academy of

Sciences at Paris, in the place of Coste, January 26, 1874.

Gervais was remarkable for the disinterestedness with

which he devoted himself to the cause of science. He
died February 10, 1879, in the sixty-third year of his age.

Besides his Zoologie et Paleontologie Fran(;aises, Gervais wrote:

—

The " Zoologie" for Laplace's Voyage aulour du Monde, 1833, &c.

(with F. Eydoux), Hist, nalurclle des insccles nptircs, 1837, kc.

(with Walktnaer), Le jardin des plantcs, 1842, &c. (with P. Ber-

nard); Adas de ZMtogie, 1844 ; Zoologie de la Franee, 18J7 (with

Aicard and others). iJist. naturcUe des mainmi/ircs, 1853, &c.

;

part of Thiollieres Description des poissons fossilcs, 1854, &e.

;

Tlieorie da squclcUc livmain, 1856; Zoologie mMicale, 1859 (with

Van Beneden) De la mitamorp.'tose des organcs ct des giniralimis

altcmantes, l»oO; Un rniUion de fails, 1861 (with Aicard, Des-

povtes, and oili<-n>) De I'ancicnncU de I'homme, 1865; Zoologie,

1866, in the Si nea £lfncnts des scieutes iinturellcs ; Jlrchcrchcs sur

Vancieunete de I'hnmmc ct la jjenode qvaternairc, 19 pi., 1867 ;

Zool. et paKmilologie ginfratcc, 1867 ,
Elements dc zoologie, 1868

and 1869; Oste.jgruphie des Cetaces, 1869. kc. (with Van Benedeo);

Notions ilemeid.ures d'histoin HoUrdlc, 1869 and 1872 (with Slar-

chand and Kau'jn). Hisscientiho papers are exceedingly numerous.

See E. Blanchard, " Necrologic," Ai<ic Scienlijiqae, Feb. 15, 1879,

p. 783 ; S. llebuier. La Nature, March 15, 1879. p. 225.

GERVAISE OP CANTEKBaEY, born about 1150, was one

of tha monks of the priory of Christ Chnrch, Canterbury,

and witnessed the burning of the cathedral in 1174 His

earliest known literary effort was a Tractatus de Combvs-

tione et Reparatinne Doroboi~nensis Ecclesice, being an account

of that conflagration and of the subsequent process of re-

building, written probably about 1184. This was followed

about 1194 by Imaginationes de discordiis inter monachos

Canluarienses et Archiepiscopnm Baldewiinim, a detailed

relation of clerical disputes which had occurred during the

episcopate of Baldwin from 1185 to 1190. Gervaise's
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Chronica de tempore regum Anglice, Slephani, Eenrici II.,

et Ricardi I., brings the history down to the death of the

last named (1199); but his Vitoe Dorobomensium Archi-

episcoporum closes witrthat of Reginald Fitz-Joceline (1191).

These worlcs, which are all of them characterized by labori-

ousness and trustworthiness, are reprinted iu Twysden's

Historice Aiiglicanw Scriptores (vol x.)- In the library of

Corpus Christi College, Cambrfdge, there is an unpublished

MS., also by Gervaise, containing a work entitled Mapp<t,

Mandi, and also an English chronicle from the fabulous

ages to the death of Richard. The year of the death of

Gervaise is not recorded, but the fact that he does not

appear to have accomplished any part of his promised

chronicle of the reigu of John may fairly be taken to imply

that he did not live long after 1200. See Wright, Bio-

graphia Britannica (1846).

GERVASE, or Gervaise, of Tilbury {Gervadus Tilburi-

ensis), an English Latin writer of the 13th century, was

probably born at Tilbury in Essex. He is frequently said

to have been a nephew of Henry II. of England ; but if

this was the case, it is strange that in speaking of Henry to

Otto rV. he makes no allusion 'to this relationship, but

simply calls him " my master the illustrious king of the

English, Henry II., your Uncle vestri avuncidi." The truth

probably is that the statement owes its origin to some care-

less copyist or reader either taking vestri for nostri in this

passage, or, as M. Petit Radel suggests, the contraction

vri for mei. Gervase was present at the peace of Venice in

1177, was professor of canon law some years later at

Bologna, and afterwards entered the service of William II.

of Sicily. Having obtained the favour of Otto IV., who
had close intercourse with England, he was by him appointed

about 1200 chancellor and marshal of the kingdom of

Aries. He subsequently received the provostship of the

nunnery at Ebsdorf, and died about 1235. His best

known, if not his only important work, is the Otia Im-
perialia, which he composed about 1212 for the entertain-

ment of his imperial patron. The first two "books are a

sort of geographical and historical compendium, and the

third is devoted to all kinds of curious facts and beliefs.

The history begins at the beginning with the creation of the

world, but it only comes down to tha author's own days,

OS he confesses he had not the gift of prophecy. It is a

fairly learned but on . the whole -very dry digest of the

ordinary narratives handed on from chronicler to chronicler,

relieved at times with curious disquisitions, or passages

from the writer's own experience. It is mainly the third

book which justifies Mr Wright's assertion that Gervase

was "one of the' most amusing writers of the period," for

in it he collects a great many popular myths and legends

about such matters as the magnet, asbestos, the sirens of

the British sea, the veronica, the horn of St Simon, and
80 on.

The Otia was printed by Leibnitz in vol. L of Scn'ptores rerum
Brunsvicensium, and corrections from MSS. appeared in vol. ii.

A portion of the second book had already been printed by J. J.

Maderu3 as Gcrvasii Tilb. dc Impcrio Romanorum, Helmstadt, 1673

;

and Liebrecbt has since made selections from the non-historical

portions, Hanover, 1856. The Dialogus de Scaccario, now recog-

nized as the work of Nigel bishop of Ely, was long attiibuted to

Gervase ; and ho had consequently the credit also of tho Tricolum-
ntis (now lost) claimed by the author of tho dialogue. It is need-
less to mention the works assigned to bini by Bale ; but we have
his own auttiority for the statement that he wrote a Liber Facctia-

rum, or book of anecdotes, for Henry II. See Petit Kadel in Mist.

Lilt, de la France, vol. xvii.

GERVmUS, Georg Gottfried, (1805-1871), one of

the most eminent literary and political historians of

Germany, was born on May'20, 1805, at Darmstadt. His
well-to-do parents, belonging to the middle classes, had him
educated at the gymnasium of the town, where he studied
with great success. At the age of fourteen they chose

for him a commercial career, but Gervir.us continued his

classical studies privately, and made himself foliyaoquoioted

with the polite literature of Germany and other countries.

He also cultivated his literary and musical taste by freqnenU

ing the theatre of the Hessian capital, which was then in

an excellent condition. In 1825 he relinquished the uncon-

genial commercial life, and repaired, after a brief prepara-

tion, to the university of Giessen to study philology. The
short interruption in his school education helped to de-

velop in him, in an eminent degree, his social qualities,

and taught him to employ methodically and usefully

every hour of his life. In 1826 he went to Heidelberg,

where he attended the lectures of the great historian

Schlosser, who became henceforth his guide and his model
From 1828 to 1830 he held a mastership in a private insti-

tution at Frankfort-on-the-Main, issuing at the same time,

in conjunction with Morstadt and Hertlein, a comprehensive

edition of Thucydides, and writing an essay on Bloomfield's

English translation of the Greek hi.storian. In 1830 he

returned to Heidelberff, and wrote among other essays

one on Probert's Ancient Laws of Cambria. The year

1832 he spent in Italy as travelling tutor to a young
Englishman, and on his return to Heidelberg he wrote

several historical treatises, which he issued in 1833, in

a collected form, as the first volume of his Historische

Schriften. This publication procured him tho appoint-

ment of pre fessor extraordinarius ; and the first volume
of his Gesckichte der poetischen Nationalliterutur der Deut-

schen brought him, through the special recommendation

of the historian Dahlmann, the appointment to a regular

professorship of history and literature at Gotting°n. He
settled there at Easter 1836, and married a wealthy yonng
lady, who proved a true "companion to his intellect." In

the following year he wrote his Grundzilge der Historih,

which is perhaps the most thoughtful of his philosophic©-

historical productions. The same year brought his ex-

pulsion from Gottingen in consequence of his manly protest,

in conjunction with six of his colleagues, against the un-

scrupulous violation of the constitution by Ernest Augustus,

king of Hanover and duke of Cumberland. After applying

himself to his literary and artistic studies at Heidelberg,

Darmstadt, and Rome, he returned once more to Heidel-

berg, where he continued, among other works, his hbtory
of German literature, and was appointed in 1844 honorary

professor. He zealously took up in the following year tho

cause of the German Catholics, hoping it would lead to a

union of all the Christian confessions, and to the establish-

ment of a national church. He also came forward in 1846
as a patriotic champion of the Schleswig-Holsteiners, and
when, in 1847, King Frederick William IV. promulgated
the royal decree for summoning the so-called " United
Diet " (Vereinigte Landtag), Gervinus hoped that this event

would form the basis of the constitutional development of

the largest German state ; and, thinking that the hour of

publicistic activity had arrived, he founded, in common with

some other patriotic scholars, the Deutsche Zeitung, which
certainly was one of the best-written political journals ever

published in Germany. His appearance in the political

arena secured his election as deputy for the Prus^an province

of Saxonytothe National Assembly sitting in 1848 at Frank-

fort. The weight of his name and his journalistic activity

were 6f considerable advantage to the liberals in that short-

lived parliament ; but when he saw that all their endeavours

were frustrated by the indecision of the king of Prussia, who
declined accepting the imperial crown of Germany, he re-

tired in gloomy disappointment from all active political life.

So embittered was he against the royal house of Hohenzol-

lern that neither the formation of the North German Con-

federation in 1866, which in former years he would have

hailed with the greatest satisfaction, nor the glorious estab-
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lishoient iu 1870 of an uiiitcci CJermaa empire, coiild re-

concile him to a dynasty one sickly sciou of which had foiled

the national aspirations of Germany. Gervinus now took

refuge among his literary and historical studies, more
especially devoting himself to the study of Shakespeare, the

result of which was his great work Shakespeare (1849,

'1850), in four volumes. He also revised his magnum
opus, tlie History of German Literature, for a fourtli

edition (1S53), and began at the same time to plan his

Uistory of (he 19/A Century, which was to be a continuation

of the History of the \%th Century by liis guideand teacher,

Schlosser He heralded that voluminous work by a pro-

gramme or manifesto entitled Einleilung in die Geschichte

des neunzehnten Jahrhunderls, which was issued in 1853,
and made a great stir in the literary and political world,

chiefly owing to the circumstance tliat the Government of

Biden imprudently instituted a prosecution against the

author for high treason. Gervinus had prophesied in his

famous pamphlet the final victory of democracy, and based
Ills prediction on the theory that all the great revolutionary

outbreaks follow each other in a kind of geometrical pro-

gression,— to wit, 1820, 1830, and 1848. Hence he con-

cluded that the next great revolutionary shock would take

place about 1888-1890, and that it would insure the final

victory to democracy, just as the same decade brought in

former centuries freedom and independence to the Ameri-
cans, the French, the English, and the inhabitants of the

Netherlands. Arraigned before a tribunal, lie defended
himself with a great display of ability and manly courage,

but was nevertheless condemned to an imprisonment of two
months, and aU the copies of the " seditious publication

"

were to be destroyed. Fortunately for Germany, this dis-

grace was spared her, the verdict having been rescinded by
a higher tribunal. This occurrence, which would have
aroused a more elastic temper to greater political activity,

liad the contrary effect upon the sensitive mind of Gervinus.

He buried himself still more among his books, and even
forebore to jdellver lectures. With unwearied energy he
now devoted liimself to his above-mentioned great his-

torical work, Geschichte des neunzehnten Jahrhunderls
tcit den Wiener VeHrdgen, which he issued in eight

volumes, the first in 1855 and the last in 1866. In
the midst of his historical studies he found relief in his

devotion to the works of his favourite musician Handel.

He founded, and liberally supported, the Handel Society

in Germany, whose object it was to restore the com-
positions of the great master in an authentic form, and
to issue German versions of the texts suitable to the com-
positions. The result of his Handel studies was his critical

and ajsthetical work Handel und Shakespeare, tur uEslhetik

der Tonhunsl (1868), in which he drew an ingenious parallel

between his favourite poet and his favourite composer,
showing that their intellectual affinity was based on the

Teutonic origin common to both, on the same healthiness

of their mental capacities, on their analogous intellectual

development, and even on a similarity of their inclinations

and fates. This philosophical treatise fell flat on the

German public, who could not forgive the author for having
extolled Handel above the great national masters, Haydn,
Mozart, and Beethoven. The ill-success 6f that publica-

tion, and the indifference with which the latter volumes
of his History of the \^th Century were received by his

countrymen, together with the feeling of disappointment
that the unity of Germany had been brought about in

another fashion and by other means than he wished to see

employed, combined to embitter in the highest degree the
vriter and the politician, but it-could not sour in him his

Itindly and humane disposition; nor did it in the least affect

Ws sociable temper, and he cultivated refined society to the

u&t He died rather suddenly, on the 18th of March 1871.

The worts wliidi will, (ibovc all otliors, insure to Gervinus a
lastiug fame, are his Geschichte dcr Dcittschcn IXchlung, and his

work on Shakespeare. The former, a fifth edition of which was
edited (1871-74) by the eminent literar}' liistoriau and philologist,

Professor Karl Bartsch of Heidelberg, was the first comprehcnsiv*
history of German poetry in a connected fomi, and was executed with
a literary skill, a profound erudition, and a lofty enthusiasm for

the subject, which imprinted upon it the stamp of a national work
of permanent value. The author represented the literary activity

of Germany in its successive stages as it grew out of her political

life, thus making political history the foil and basis of literary

history. His judgment was sincere and independent, and although
his criticism often assumed a censorious and pedantic tone against
the most prominent poets of Germany, the German people, without
allowing themselves to be misguided in their judgmtait regarding
the merits of Goethe, Schiller, Jean Panl, &c., gratefully accepted
Ids work as a national homage to that subject of which they have
most reason to be proud. The object of Gervinus in writing his
literary history was, besides, a patriotic one. He endeavoured to
show that Germany, having already attained great eminence in
literature, should henceforth exclusively devote herself to political

activity, and sui-pass other nations also in this respect. He had
a no less patriotic object in view in writing his commentary oil

Sliakespeare, which has been made popular in England by an
excellent translation. This work is not so much a philological

or iEsthetical commentary as a treatise pointing out the ethical or
moral precepts which may be deduced from his productions, and
this circumstance makes it of considerable value and interest also

to English readers. Gervinus, who considered Shakespeare tho
intellectual property of Germany, in the same way as he considered

Handel the artistic property of England, wished above all to in-

culcate on his countrymen the teachings of healthy practical activity

to be found in the works of the English dramatist. The object for

which he wrote, viz., the moral improvement of his readers from &
practical point of view, seemed to him the easier to be accomplished
through the productions of Shakespeare, because the poet was
descended from a kindred race, and the fructifying seeds of his

thoughts and sentiments, falling upon a congenial soil, would bi)

sure to take root there kindly. As a political historian, Gervinus
was the antipode of Kanke. Following the principles of F. C.

Schlosser, he slighted all documentary history. He had such a
deep distrust of all state papers and diplomatic documents that

he considered them as most untrustworthy sources for any his-

torical record. He confined himself, therefore, chiefly to taking

into account the political events and their results just as they

lay on the surface ; and, not consulting the state archives for

the secret springs which set them in motion, he based his his-

torical narratives ulmost entirely on his subjective judgment.
Many brilliant passages will be found in his general History of the

ISth Ceiitury, such as the accounts of the South American and Greek
revolutions, and of the July revolution in 1830 ; and his Eisiorische

Schri/tcn also contain a number of valuable treatises and essays,

which may be said to have ]iaved the way to a new era in the art of

writing history. Gervinus entertained a kindly feeling towards

England, which he called the land of political mastery ; and thonrh
he was, what is both the bane and the glory of so many Germans,
rather a cosmopolitan, he nevertheless remained a German patnot

to the core. Ho was, besides, distinguished by a rare nobleness and
manliness of character, and considering that he was a powerful

factor in the literary and political progress of modem tiJnes, wo
may fully agree with Ranke's opinion "that he will never be for-

gotten." (C. A. B.)

GESENIUS, Feiedeich Heineich Wilhelm (1786-

1842), Orientalist and biblical critic, was born at Nord-

hausen, Hanover, on the 3d of Februai-y 1786. From the

gymnasium of his native town he passed in 1803 as a student

of philosophy and theology to the university of Helmstadt,

where Henke was his most influential teacher; but the

latter part of his undergraduate course was taken at

Gottingen, where Eichhom and T. C. Tychsen were then at

the height of their popularity. In J 806, shortly after

graduation, he became " repetent " and '' privat-docent " in

that university ; and, as he was fond of afterwards relating,

had Neander for his first pupil in Hebrew. In 1809, on

the recommendation of Johann von MUller, he was appointed

to a mastership in the gymnasium of Heiligenstadt, West-

phalia, whence, in the following year, he was transferred to

the university of Halle, where, from being professor extra-

ordinarius intheology, he was in a very short time promoted

to an ordinary chair (181 1). Many offers were subsequently

made to him of high preferment elsewhere, but he clung to

Halle for the remainder of his life, and taught with great
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regularity for upwards of tLirty years, the only interruptions

indeed being that of 1813-14, occasioned by tlie war of

liberation, during wbich the university was closed, and

tliosc occa5ioned by two prolonged literary tours, first in

1820 to France and England in tlie . society of liis col-

league Tliilo fur tli3 examination of rare Oriental manu-
scripts, and afterwards in 1835 to England and Holland in

connexion with his Phoenician studies. At a very early

period he became the most popular teacher of Hebrew' and
of Old Testament introduction and exegesis in Germany;
and during his later years the annual number of students

attending his lectures on these and kindred subjects, such

as church history and Biblical archreology, amounted
to nearly 500. Of his pupils many have risen to great

eminence in the departments ho specially cultivated; among
these the names of Von Boblen, Hoffmann, Hupfeld,

Kodiger, Tuch, Vatke, and Benfey may be mentioned. In
1827 Gesenius was made a consistorialrath ; but, unless

account be taken of the violent attacks to which he, along
with his friend and colleague Wegscheider, was in 1830
subjected by Hengstenberg and his party in the Evangelhche
Kirchenzeitung, there are few noteworthy occurrences to be
recorded in his biography. His death took place at Hallo,

October 23, 1842. It would be difficult to overestimate

the services rendered by Gesenius to Semitic philology.

To him belongs in a large measure the credit of having
freed it from the trammels of theological and religious pre-

possession by which it had previously been hampered, and
of inaugurating the strictly scientific method which has
since been so fruitful in valuable results. Nor can it be
doubted that as an exegete he has exercised a powerful,

and on the whole a beneficial, influence on the tendencies

of modern theological investigation.

Of his very numerous works the earliest, iraMislieJ in ISIO,
entitled Vcrsuch ilhcr die Malicsische Sjrrache, was a successful re-

futatioa of the widely current opinion. that the moderD Maltese
was of Punic origin. In the same j-ear appeared the first volume
of the Hcbriiischcs u. ChaUldischcs Handiuortcrbuck, completed in
1812 (8th ed., 1878 ; English traiislation by Tregelles, 1846-52).
The Hebrdischc Grammatik, published in 1813 {22d cd., by
Kautzsch, 1878), was followed in 1815 by the GcsckichU dcr'
IlCjrmschen Sjirachi (now very rare), and in 1817 by the ^us-
fUJirlichcs Lchrgcbaudc dcr Hebraisclwn Spradic. The first volume
of his well-known commentary on Isaiah XScr Pyophcl Jcsaja),
with a translation, appeared in, 1821 ; but the work was not com-
pleted until 1829. The Thesmm^ ]>hilologico-crilicns Zrtgtim
Hcbraiaz ct Chaldaiccc V. T., begun in 1829, he did not live to
complete ; the latter part of the third volume is edited by Rodigcr
(1858). The other works of Gesenius are Ve Pcnlatcuchi Samxri-
lani Origitw, Iiulole, cl Auctorilalc (1815), supplemented in 1822
and 1824 by the treatise De Samaritanorum thcologia, and by an
edition of Carmina Samariiaiia ; Paldographische S/.ud!cn ilbcr
rimiiziscJie «. Punische Schrift (1835), a pioneering work which
he followed up in 1837 by his collection of Phrenician monuments
(Scripturce Ungumque Pkaniici'cc monumcnla quolguot supcrsunl)

;

an Aramaic lexicon (1834-39); and a treatise on the Himyaritic
language written in conjunction with Kodiger in 1841. Gesenius
also contributed extensively to Ersch and Gruber's Encydopddic,
and enriched the German translation of BurckIiardt's2Varc?s in
Syria ami the Holy Land with valuable geographical notes. For
many years he also edited the Halle AVgancine LilcraturzeiUmg

.

A well executed sketch of his life was published in 1843 (Gcscnivs:
eine EriuiuynoigfUr seine Frcunde).

GE3NER, JoHANN Matthias (1691-1761), a distin-

guished German classical scholar, was born at Eoth near
Ansbach, 9tli April 1G91. He studied at the university of
Jena, and in 1714 published a work on the Philopatris
ascribed to Lucian. In 1715 he became librarian and
conrector at Weimar, in 1 729 rector of the gymnasium at
Ansbach, and in 1730 rector of the Thomas school at
Leiiisic, where he had for colleagues Job. A. Ernesti and
Job. Sebastian Bach. On the foundation of the university
of Gottingen he became professor of rhetoric and subse-
quently librarian also. He died at Giittingen 3d August
5761. His special merit as a classicist is the attention he

devoted to the cxplauatioii and illustration of the subject

matter of the classical.authors.

llis principal works arc editions of -the ftcriji'orrs dc re rtisficn,

of QiriiitiU;in, C'l.iuilian, I'liiiy the Younger, lloi-acc, ami the
Orphic poems ; Priimc linccc i:ntgogcs iti crttUiti'jiifht utiicrrsum \ an
edition of Fabcr's I'hcscairus cyudilionis sc/tol<islitu; afti'rwards

lOiitinucd under the title Adri(S liiigiuc cl crudilionis Jiuiinma:

llusiiurus; Opuseida varii arguincnti ; and l'li/-srinru$ i yiilolitriDn

Gcsncri. Sec Ernesti, Ojmscula oruloria, 1762 ; and Coltingcr
Profcssurcn, Gotha, 1872.

GESNER, or Gessneu, Konrad (1516-15C5), a very

famous naturalist and author, surnanied the German Pliny

and literarum miraculum on account of his vast erudition,

was born of poor parents at Ztirich, 2Cth March 151G. He
received the first elements Of education from Ciiaplaln

Frick, his maternal uncle ; and it was while gathering

plants in his relative's garden- that lie became Imbued with

that enthusiastic love of science which remained with him
through life. In 1513 he went to Strasburg, then to

Eourges, and in 1534 to Paris, studying at all those places

with characteristic passionate zeal. In 1535 we find Lim
again in ZUrich, where he married somewhat imprudently,

for he was very poor, and had no immediate prospect of

bettering his condition. His whole day was occupied in

teaching, but at least the night was his own, and too great

a portion of the time that others give to rest was occupied

by Gesner in adding to his already great slock of erudi-

tion. In 1537 he was appointed professor of Greek at

Lausanne, and in 1541 professor of physics and natural

history at Ziirich. But in neither of these offices was he
well paid, and during those years he wrote a large number
of books, partly to support himself, partly from the interest

he felt in their subjects. He wrote several works on
ancient medicine and on botany, and a treatise on milk
(In which he described the rural economy of Switzerland),

translated into Latin a Greek logical manual and some
works on the moral interpretation of Homer, carefully

edited a new edition of Johannis Slobcei Smteulia; (Ziirich,

1543) and an expurgated edition of Martial (1544), pre-

pared a new edition of the Latin dictionary of Ambroslus
Caleplnus (Basel, 1544), and wrote besides some lesser dis-

sertations and translations. All this, however, was only
mere side work, for in 1545 he issued at Ziirich the first

part of his justly renowned Bihliotheca Universalis, a cata-

logue of all the works in Latin, Greek, and Hebrew, extant

and not extant, published or as yet unpublished. Under
each important name there was given a vast mass of biblio-

graphical information and criticism, original and selected.

Throe years later the second part of this stupendous work
appeared, likewise at Ziirich, under the title oi Pandedarum
sive partitionum itniversalium Conradi Gesneri Tigurini
Lihri XXI. Only nineteen of these books then appeared;
the twenty-first, which was a theological encyclopaedia, was
published in 1549, but the twentieth, which was to contain

the medical writings, and which be intended should repre-

sent the quintessence of the labours of a lifetime, was never
finished and never published..

The next few years were spent in writing sm^ll trea-

tises, and in the preparation of another magntim opns, a

zoological work entitled Ilisloria Animalium, whicli was.
published in six books (the last of these unfinished) at

Ztirich between 1551 and 1587. To prepare himself for the

worthy execution of this undertaking he read 250 authors,

travelled over nearly all Europe, received hints from hosts

of learned friends, and did not disdain the information

which he obtained from hunters and shepherds. He also

made himself a proficient artist, in order that he might by
drawings assist his labours. This work contained the names
of all known animals in the ancient and modern languages,

a description of each as to every important particular, and
a mass of interesting literary information, embracing facts
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and legends rcgsnllng them. After this Le again occupied

himself with lesser writings for some years-. He devoted

Some attentioa to philology, aided in the preparation of a

Uermau-Latin dictionary, and pointed out tlie force and

lindrcamt-of beauty that lay in that then vulgar and half-

Seveloped tongue. But again -tliese and other publications

Were only secondary labours, for he had a third great work
in preparation. He had for some time given great atten-

tion to botany, and he now proposed to publish a work on
that science corresponding to his great work on zoology.

He had made a large collection of materials towards this

when his health, never very goodj completely gave way. A
few hours before his death he desired to be carried into his

museum, and there he spent the last moments of life. He
died 13th December 1565, not Laving completed his fiftieth

year.

Gesner's intense devotion to science, and his almost in-

credible powers of acquisition, are seen from the recital of

tlio facts of his biography, and from a mere catalogue of

Lis labours. It deserves to be added that his life was sin-

gularly pure and blameless, that his love of knowledge was
as disinterested as it was engrossing, that he was always
ready and glad to acknowledge any help he received.

When obliged to engage in controversy, he did so in a
dignified and courteous manner. His medical writings

show him to have been far above the siUy prejudices of his

day. A cheerful and amiable piety was a prominent
feature in his character—a character chastened, not soured,

by the trials of a hard lifetime.

After Gesner's death liis unpublished writings went through a
career of vicissitudes not unlike that of their author. A part of
tliem, edited by Professor Schmicdel, was published at Nuremberg
in 1753. Other parts followed, but the work was never completed.
Lives of Gesner have been wiitten by J. Simmler (Ziirich, 1566)
and J. Hanhart CWinterthur, 1824). See also Lebert's Gesner ala

Arzl (Zurich, 1S54), and Gesner's autobiography in his Bibliotkeca
Universalis (1st ed., p. ISO).

GESSNER, Salomon (1730-1788), Swiss painter and
poet, and once a very favourite and widely-read author, was
born at Ziirich 1st April 1730. With the exception of some
time spent in Berlin, and a visit to Hamburg undertaken
in order to see Hagedorn, he passed the whole of his life in

his native town, where he carried on the business of a book-
seller. He died 2d March 1788. The first of his writings

that attracted attention' was his ^.ied eiiies Schweizers an
scin bewafneles Mddchcn (1751). Then followed Daphnis
aibi)iidylkn {\15Q,),l7ilceland Yariko (1756), a version

of a story already worked out by Gellert and Bodmer, and
Der Tod Abels (1758), "a sort of idyllic prose pastoral"

It is somewhat difficult for us now to understand the reason

of Gessner's universal popularity, unless it was the taste of

the period for the conventional pastoral. His writings are

marked, it is true, by sweetness and melody, but the sweet-

ness soon becomes insipidity, and the melody monotony.
He represents in most of his works the existence of
shepherds in a golden or rather tinsel age, and nothing
more unreal could possibly be imagined. His men and
vromen are inane and lifeless representations. They are aU
alike, and all equally uninteresting. They never give utter-

ance to any powerful, genuine, human sentiments. Their
talk is but meaningless platitude. As a painter Gessner
represented "still country scenes, rocks, springs, and water-
falls, shepherds and shepherdesses "—in short, the conven-
tional classical landscape. His son, Konrad Gessner (1764—
1826), was also a painter of some reputation.

Collected editions of Gessner's works were repeatedly pnblished
(2 vols. 1777-78, finally 2 vols. 1841, both at Ziirich). They were
translated into French (3 vols., Paris, 1786-93), and versions of
the Idyllcn appeared in English, Dutch, Portuguese, Spanish,
Swedish, and Bohemian. Gessner's life was written by Hottinger
(Ziirich, 1796) ; see also his Briefwcchsel mil seinem Sokn rBern
and Ziirich, 1801).

GESTA EOMANORUM, a Latin collection of anecdotes
and tales, probably compiled about the end of the 13th
century or the beginning of the 14th, which still possesses
a twofold literary interest, first as one of the most popular
books of its time, and secondly as the source, directly or

indirectly, of much which has since become current under
the stamp of genius. Of its authorship nothing certain is

known; and there is little but gratuitous conjecture to

associate it either with the name of Helinandus or with
that of Petrus Berchorius (Pierre Bercheure). It is even
a matter of debate whether it took its rise in England,
Gei-many, or France ; while Mr Douce was disposed to give

the credit of it to the Germans, Herr CEsterley is inclined

to recognize the priority of the English. The work at least

was evidently intended as a manual for preachers, and was
probably written by one who himself belonged to the
clerical profession. The name, • Deeds of the Eomans, is

only partially appropriate to the collectioji in its present

form, since, besides the titles from Greek and Latin history

and legend, it comprises fragments of very various origin,

Oriental and European. The unifying element of the
book is its moral purpose : everything is made service-

able for reproof and doctrine, the powerful chemistry of

the allegorical method extracting the sunshine of Christian
truth from the cucumbers of the most worldly and wicked
circumstance. The style is barbarous, and the narrative

ability of the compiler seems to vary with his source ; but
he Jias managed to bring together a considerable variety of

excellent material. He gives us, for ezample, 4he germ of

the romance of "Guy of Warwick," the story of "Darius
and his Three Sons," versified by Occleve, part of Chaucer's
" Man of Lawes'Tale," a tale of the emperor Theodosiua,

the same in its main features as that of Lear, the story of

the " Three Black Crows," the " Hermit and the Angel,"

so well-known from Parnell's version, and a story identical

with the Fridolin of Schiller. Owing to the loose structure

of the book, it was easy for a transcriber to insert any ad-

ditional story into his own copy, and consequently the

MSS. of the Gesta Eomanorum exhibit considerable variety,

ffisterley, who has bestowed the fullest investigation on
the subject, recognizes an Euglich group of MSS. (written

always in Latin), a German group (sometimes in Latin and
sometimes in German), and a group which is represented

by the vulgate or common printed text. The earliest

editions are supposed to be those of Ketelaer and Do
Lecompt at Utrecht, of Arnold Ter Hocnen at Cologne,
and of Ulrich Zell at Cologne ; but the exact date is in all

three cases uncertain.

An English translation, probably based directly on the MS.
Harl. 6369, was published by Wynkyn deWorde about 1510-1515,
the only copy of which now known to exist is preserved in tha
hbrary of St John's CoUege, Cambridge. In 1577 P.ichard Kobiu-
son published a revised edition of Wyijkyn do Wcrde, and tbe book
proved highly popular. Bet^veen 1648 and 1703 at least eight
impressions were issued. In 1703 appeared the first vol. of a trans-

lation by B..P., probably Bartholomew Pratt, "from the Latin
edition of 1514." A translation by the Eev. C. Swan, first pub-
lished in 2 vols, in 1824, forms part of Bohn's Antiquarian Library,

and was re-edited by AVynnard Hooper in 1877. The German
translation was first printed at Augsburg, 14S9. A French version,

under the title of Lc Violicr dcs Jiistoijrs romaines riim-alisiz,

appeared in the early part of the 16th century, and went through
a number of editions ; it has been reprinted ly G. Branet (Paris,

1858). Critical editions of the Latin text have been produced by
A. Keller (Stuttgart, 1842), and CEsterley (Berlin, 1872). See also

Warton, " On the Gesta liomanorum," dissertation iii, {prefixed to
the History of EnQlish Poetry ; Donee, Illustrations of S/iakcspcare',

vol. ii. ; Frederick Madden, Introduction to the Kcxburghe Club
edition of The Old English Versions of ike Gesta Romanontm, 1838.

GETA, Pttblids Septimtjs Antoninus (189-212),
younger son of the Roman emperor Severus, was bom at

MUan, 189 a.d. Between him and his brother CaracaUa
there existed from their early years a keen rivalry and
antipathy. On the de;\th of their father in 211 they were.
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ill accordance with Lis instructions, proclaimed joint em-

perors ; and after the failure of a proposed treaty by which

Caracalla was to retain Europe and western Africa, and

Geta Asia and Egypt, Caracalla, on the pretence of a desire

for reconciliation, arranged a meeting with his brother in

his mother's apartments, and by means of assassins mur-

dered him in her presence (212). His name was obliter-

ated from all public inscriptions; all coins bearing his effigy

were to be destroyed ; and the use of his name, either in con-

versation or in writing, was forbidden under pain of death.

GETFSEMANE. See Jerusalem.

GEULINCX, Arnold (1625-1669), one of the most

distinguished of the earlier Cartesians, was bom at Antwerp
in 1625. Few details are known with regard to his life,

and his more impoMant works are extremely rare. He
studied philosophy and medicine at the university of

Louvain, and took there the degree of doctor. For twelve

years he continued at the same university as lecturer, and
was noted as one of the most successful teachers. For what

reason he left is quite uncertain, but he seems to have been

obliged to fly from Louvain and to take refuge in Leyden,

where he appears to have been in the utmost distress. Only
the generous assistance of a friend, by name Heidanus, pre-

vented his death from absolute want of means. At Leyden
he entered the Protestant Church, having been previously a

Catholic, and it has been supposed that his flight from Lou-

vain was due to doubts excited there as to his orthodoxy.

This, however, is merely conjecture. In 1663, thrtugli

his friend Heidanus, he obtained leave to lecture at Leyden,
arki devoted himself with the utmost zeal to his new duties.

He died in 1669. His most important works were pub-

lished posthumously. During his lifetime there seem to

have been made public only the theses which he defended

on graduating at Louvain {Saturnalia, seu quaestiones quod-

libeticce ill, utramque partem, dispidatw, 2d ed. 1665). The
Melaphysica vera, 1691, and the TvwQLcnavTov, sive Ethica,

post iristia auctoris fata, 1696 (first part, 1665), aro the

works by which he is known in the history of philosophy.

In addition to these were published Physica Vera, Logica
resiituta, and A nnotata in Principia Philosophice R. Cartesii.

Geulincs takes up principally the doctrine, left in an
obscure and unsatisfactory state by Descartes, of the relation

betweea soul and body. Extension and thought, the

essences of spiritual and corporeal natures, are absolutely

distinct, and cannot act upon one another. External facts

are not the causes of mental states, nor are mental states the

causes of physical facts. So far as the physical universe is

concerned, "ve are merely spectators. The influence we
seem by will to exercise over bodies is only apparent ; voli-

tion and action only accompany one another. I cannot be
the autlior of any state of which 1 am unconscious, for my
very nature is consciousness ; but I am not conscious of the

mechanism by which bodily motion is produced, hence I am
not the author of bodily motion. Body and mind are like

two clocks which act together, because at each instant they
are adjusted by God. A physical occurrence is but the
occasion on which God excites in me a corresponding mental
state. Geulincs is thus definitely the originator of the

theory called Occasionalism. But the principles on which
that theory was founded compelled a further advance. God,
who is the cause of the concomitance of bodily and mental
facts, is in truth the sole cause in the universe. No fact

contains in itself the ground of any other ; the existence

of the facts is due to God, their sequence and coexistence
are also due to him. He is the ground of all that is. My
desires or volitions and my thoughts arc thus the desires,

volitions, or thoughts of God. Apart from God, the finite

being has no reality. Geulincx is thus the precursor of
Spinoza, and, like Spinoza, he gave out Lis final results
under the title of Ethics. Descartes had left untouched,

or nearly so, the difficult problem of the relation between
the universal element or thought and the particular desires

or inclinations. All these are regarded by Geulincx as

modes of the divine thought and action, and accordingly

the end of human endeavour is the end of divine will, or

the realization of reason. The love of right reason is the

supreme virtue, whence flow the cardinal virtues, diligence,

obedience, justice, and humility. Liberty is obedience to

reason ; nemo servit qui rationi servit.

Geulincx has not directly touched the problem, which
evidently must have . caused the greatest difficulty to the

Cartesians,—how we perceive extended reality,—though

he plainly indicates the opinion that we do not perceive it,

but have the idea of it from God. He thus carried out to

their extreme consequences the irreconcilable elements in

the Cartesian metaphysics, and his works have the peculiar

value attaching to the vigorous development of a one-sided

principle. The abrupt contradictions to which such develop-

ment leads of necessity compels revision of the principle

itself.

See Damiron, Phil, en France au IT™' sicde, 1846 ; BouilUcr,

Bis. dc la Phil. Cartesicnnc, i. ch. 14; Erdmann, Vers^xh einer

Gesch. d. iieu. Phil., i., b., sec. 2 ; Bitter, Gcsch. d. Phil., xi. pp.
97-169 (Ritter's account of Geulincx is the fullest in any history of

philosophy); K. Fischer, Gcsch. d. ncu. Phil., i. 2, 11-27.

GEX, a town of France, the chief town of an arrondisse-

meut in the department of Ain, is beautifully situated, 2000
feet above sea-level, at the base of the Jtu-a chain on the

Journant, 3 mUes from the Swiss frontier, and 10 miles

N.W. of Geneva. It has tanneries, saw-mUls, and corn-mills,

and a considerable trade in cheese and wine. The town
gives its name to the old Pays (/e 6V.r, situated between the

Alps and the Jura, which was successively under the protec-

tion of the Swiss, the Genevese, and the counts of Savoy,

until in 1602 it came into the possession of France, retain,

ing, however, until the Revolution its old independent juris-

diction, with Gex as its chief town. The population of the

town in 1876 was 1469.

GEYSERS, Geisees, or Geisies, are fountains of a peculiar

construction, in virtue of which they shoot up into tho air,

at more or less regular intervals of time, a column of heated

water and steam or of mud. Thoso of Iceland have

been known at least from the time of Saxo Grammaticus,

who briefly mentions them in his Danorum reguni Idstorice ;

but no satisfactory esplanuiion of the phenomena was
advanced till near the middle of the present century, when
Bunsen brought his scientific knowledge and power of

investigation to bear on the subject. Sir George Mackenzie,

in his Travels in Iceland,

1511, had written as fol-

lows :
—" Let us suppose a

cavityC (fig. 1 ), communicat-
ing with the pipe PQ, filled

with boiling water to the

height AB, and that the

steam above this line is con-

fined so that it sustains the

water to the lieight P. If we
suppose a sudden addition

of heat to be applied under the cavity C, a quantity of

steam will be produced which, owing to the great pres-

sure, will be evolved in starts causing the noises like

discharges of artillery, and the shaking of tho ground."

He admitted that even to his own mind this could be only

a partial explanation of the facts of the case, and that

he was unable to account for the frequent and periodical

production of the necessary heat ; but he has the credit

of hitting on what is certainly tha prQximate cause—tho

sudden evolution of steam. By Bunsen's theory the whole

difficulty is solved, as is beautifully demonstrated by

the artificial geyser designed by Professor J. H. J. MiillE^r of
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Freibar^ (Qg. 2). If the tube ah be filled with water and

heated at two points, first at a and then at 6, the follow-

ing succession of changes is produced. The water at a

beginning to boil, the superincumbent column is conse-

quently raised, and the stratum of

water which was on the point of

boiUng at b being raised to d is

tliere subjected to a diminished

pressure ; a sudden evolution of

steam accordingly takes place at d,

and the superincumbent witer is

violently ejected. Received in the

basin c, the air-cooled water sinks

back into the tube, and the tem-

perature of the whole column is

consequently lowered; but the under

strata of water are naturally those

which are least affected by the

cooling process; the boiling begins

again at A, and the same succes-

sion of events is the result (see

R. Bunsen, "Physikalischs Beo-

bachtungen liber die hauptsach-

lichsten Gisire Islands," in Foggen-

dorff's Awialeii der Physik and
Ckemie, vol. kxii., 1847; and J.

Miiller, " Ueber Bunsen's Geyser-

theorie," ibid., vol. Ixxix., 1850).

The principal difference between

the artificial and the natural geyser-

tube is that in the latter the effect

is not necessarily produced by two
distinct sources of heat like the two fires of the e.xperi-

mental apparatus, but by the continual influx of heat

from the bottom of the shaft and the differences between

the boiling points of the different parts of the column

owing to the different pressures of the superincumbent

mass. This may be thus illustrated :—AB is the column

of water ; on the right side the figures represent ap-

proximately the boiling points (Fahr.) calculated accord-

ing to the ordinary laws, and the figures on the left the

actual temperature of the same places. Both gradually

increase as we descend, but the relation

between the two is very different at

different heights. At the top the water

is still 39° from its boiling point, and
even at the bottom it is 19° ; but at D
the deficiency is only i". If, then, the

stratum at D be suddenly lifted as high

as C, it will be 2° above the boiling point

there, and will consequently expend

those 2° in the formation of steam.

Any hot spring capable of depositing —
siliceous material by the evaporation

of its water may in course of time transform itself into a

geyser, a tube being gradually built up as the level of the

basin is raised. And every geyser continuing to deposit

siliceous material is preparing its own destruction ; for as

soon as the tube becomes deep enough to contain a column
of water sufficiently heavy to prevent the lower strata

attaining their boiling points, the whole mechanism is

deranged. In geyser districts it is easy to find thermal

springs busy with the construction of the tube ; warm
pools, or laugs, as the Icelanders call them, on the top of

siliceous mounds, with the mouth of the shaft still open

in the middle , and di'y basins from which the water has

receded with their shafts now choked with rubbish.

Geysers exist at the present time in many volcanic

regions, as in the Eastern Archipelago, Japan, and South

America; but the three localities where thev atf-.ain their

O^aerred.
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abniit 8 feet at tlie moutli, but. contractinp; to about 10

inches near the centre. By casting stones or turf into the

shaft so as to stopper the narrow neck, eruptions caa '^e

accelerated, aud they often exceed in magnitude those of the

Great Geyser itself.' Duriug quiescence the coluniu of water

fills only the lower part of the shaft, its surface usually lying

from 9 to 12 feet below the level of the soil. Unlike that

of the Great Ge3-ser, it is always in ebullition, and its tem-

perature is subject to comparatively slight differences. On
the 8th of July ISi" Bunsen found the temperature at the

bottom J 12 9°C.;'at 3 metres from the bott'^m, 111'4°; o'l'l

at 6 metres, lOS'; the whole depth of water was on that

occasiou lO'lS metres. Ou the 6th, at 2'90 metres from

the bottom, it was 114 'I'; and at 6-20 metres, 109'3°. On
the 10th, at 0-35 metres from the bottom, the reading gave

IIS-S" ; at 4-65 metres, 113-7°; and at 8-85 metres, 99-9".

The great geyser-district of New Zealand is situated in

the south of the province of Auckland in or near the upper

basin of the Waikato river to the N.E. of Lake Taupo. In

many respects the scene presented in various parts of the

districts is far more striking and beautiful than anything

of the same kind to be found in Iceland, but this is due
not so much to the grandeur of thegei'sers proper as to the

bewildering profusion of boiling springs, steam-jets, and
mud-volcanoes, and to the fantastic effects produced on the

rocks by the siliceous deposits and by the action of the boil-

ing water. AtA\Tiakarewarewa,near Lake Loto Rua, there is

q group of eight gej-sers, one of which, the Waikate, throws
the column to a height of 30 or 35 feet (see Hochstetter, Xew
Zealand, 1837). But it is in the YeUowstone Park, in the

north-west corner of Wyoming, that the various phenomena
of the geysers can be observed on the most portentous scale.

The geysers themselves are to be counted by hundreds, ai)d

the dimensions and activity of several of them render those

of Iceland and New Zealand almost insignificant in com-
parison. The principal groups are situated along the course
of that tributary of the Upper Madison which bears the
name of Fire Hole River. JIany of the individual geysers

have very distinctive characteristics in the form and colour

of the mound, in the style of the eruption, and in the shape
of the column. The " Giantess," as observed by Langford
(1870) and Dunraven (1874), lifts the main column to a
height of only 50 or 60 feet, but shoots a thin spire to no
les? than 250 feet. The " Castle " varies in height from
10 or 15 to 250 feet; and on the occasions of greatest

effort the noise is appalling, and shakes the ground like an
eanhquake. Strong distinct pulsations, says Lord Dun-
raven, occurred at a maximum rate of seventy per minute,
having a general tendency to increase gradually in vigour
and rapidity until the greatest development of strength was
attained, and then sinking again by degrees. The jets

grew stronger and stronger at every pulsation for ten or
twelve strokes, until the effort would culminate in three
impulses of unusual power. The total display lasted about
an hour. " Old Faithful " owes its name to the regularity
of its action. Its eruptions, which raise the water to a
height of 100 or 150 feet, last for about five minutes, and
recur every three-quarters of an hour. The. "Beehive"
sometimes attains a height of 219 feet; and the water,
instead of falling back into the basin, is dissipated in spray
and vapour. Very various accounts are given of the
" Giant." Hayden saw it playing for an hour and twenty
minutes, and reaching a height of 140 feet, and Lieutenant
Doane saya it continued in action for three hours and a
half, and had a maximum of 200 feet ; but at the earl of

» According to Professor Tyndall (see Roi/al Institution Jfbtices,
1853, and Heat as a Mode of Motion, 1863), tliis effect of the stopper
18 simply due to the fact that it is an impediment to the normallv
gradual ascent of the heated aqueous strati^ and that it is an impetli-
meot which at last is suddenly removed.

Dnnraveu's visit the eruption lasted only a ftw minntes

For further details see Dunraven's Great Divide (1874), aud

the Hi'imits of Professor Hayden.

CEZbR (1!?.), a roy.lI Canaanite city on the boundai-y

of Fyliraim in the mafitime plain (Josh. xvL 3-10).

It was allotted to the Lcvites, but its original inhabitants

wore not driven out until the time of Solomon, when the

F>'ypH'nnstook the city, which was given to So!oi!io!>s wife

(1 Kings ix. 16). Under the form Gazera it is mentioned

as being in the neighbourhood of Emmaus-Nicopnlja

('Amwas) and Jamnia (Yebnah) (1 Maca iv. 15).

Throughout the history of the Maccabean wars Gazera plays

the part of an important frontier post. It was first taken

from the Greeks by Simon the Asmonean (1 Jlaca xiv. 7).

Josephus also mentions that tlio city was " naturally

strong " {Anti/j., viii. 6, 1). T!i? position of Gezer is defined

by Jerome (pnomasticon, p.v ) as 4 Poman milps "oi tli

(contra septeutrionem) of Nicopolis ('Amwas). This points

to the ruined site called Tell Jezer, near the village of Abu
Shilsheh, about 4 miles north-west of 'Amwas. The site is

naturally verj' strong, the tovj'n standing on au isolated hil),

commanding the western road to Jerusalem just where it

begins to enter the mountains of Judah. The name Gezci

(from a root signifying " insulated ") was no doubt derived

from the position of the place. The ruins include rock-cut

tombs, wine-presses, caves, and quarries, with foundations

of a citadel on the hill top. A very fine spring ('Ain

Yerdeli) exists on the east, and in 1874 a curious discovery

was made on the hill side near the spring. The words

Tahum Gezer, "boundary of Gezer," were found cut m
Hebrew letters on the live rock in two places, and in each

case the Greek name Alkios occurred with them. The
genuineness of this curious inscription has not been disputed.

GFEOEER, August Friedrich (1803-1861), historian,

was born at Calw, Wurtemberg, on the 6th of March 1803,
and at the close of his preliminary studies at the seminary
of Blaiibeuren, entered the university of Tiibingen in 1821
as a student of evangelical theology. After passing hiis

final examinations in 1825, he spent a year in Switzerland,

during part of which time he acted .as companion and secre-

tary to Bonstetten; the year 1827 was spent chiefly in

Rome. Returning to Wtirtemberg in 1828, he first under
took the duties of repetent or theological tutor in Tiibingen

and afterwards accepted a curacy in Stuttgart ; but having
in 1830 received an appointment in the royal publiclibrary

at Stuttgart, he thenceforth gave himself exclusively to
literature and historical science. His first work on Pliilo

(Philo u. die jOdisch-alexandrinische TheosopMe, 1831) was
rapidly followed by an elaborate biography, in two volumes,
of Gustavus Adolphus {Giistav Adolf, Konig von Schtceden,

1 835-37), and by a critical history of primitive Christianity

{Kritische Geschichte des Urchristentkiims, 1838), in three

volumes, consisting of three parts, entitled respectively

"The Century of Salvation" {Jahrhundert des Heils),

"Sacred Legend" {Die heilige Sage), and "Trijth" (Die
Wahrlieit). In both of the last-named works, Gfrorer had
manifested opinions unfavourable to Protestantism, which,
however, were not openly avowed until fuUy developed in

his church history {Allgemeine Kirchengeschichte his Beginn
defi liten Jahrhunderts, 1841-46).' In the autumn of 1846
he was appointed to the chair of history in the university
of Freiburg, where he continued to teach until his death,
which took place at Carlsbad on the 10th of July 1861. Id
1848 he sat as a representative in the Frankfort parlia-

ment, where he supported the "High German" party, and
in 1853 he publicly went over to the Church of Piome,-

influenced, however, in this, it is said, more by regard for
what he conceived to be its political value, than by any
purely religious consideration. Among his later works the
most important is the GeKhichfe der osl- v. viestfrdnkiscAen.
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Karolinjcr (1858) ; but 'those on tLe pseado-Isidorian

Decretals [Untersuchuna iiher Alter, Ursprung, v. Werihder

Decrttalen des fahchen Isidorus, 1848), on the primitive

history of mankind
(
Urgeschichte des menscJdichen GeschlecIUs,

1853), on Hildebrand {Papst Gregor YII. «. sein Zeilalter,

1859-61), on the history of the 18th century {Geschichte

des \^te}i Jahrhunderts, 1862-73), on German popular

rights (Zitr Geschichte deutscher Volksrechte, 1866), and on

Byzantine history {Byzantinische Geschichte, 1872-74), are

also works of real value. The fruit of much original re-

search, they convey a great quantity of fresh information,

and are unusually rich in suggestioa ; their chief fault

may be taid to lie in an excess of ingenuity, which leads

their author to imagine combinations which never existed,

audto invent the most recondite causes for historical occur-

rences, the explanation of which is rather to be sought in

the region of the obvious.

GHATS, or Ghauts (literally " the Landing Stairs" from

the sea, or "Passes"), two ranges of mountains extending

along the eastern and western shores of the Indian penin-

sula. The Eastern, Ghats run in fragmentary spurs and

ranges down the Madras coast. They commence in the

Orissa district of Balasor, pass southwards through Cuttack

and Purf, enter the Madras presidency in Ganj.im, and
sweep southwards through the districts of Yizagapatam,

GodAvari, Nellore, Chengalpat, South Arcot, Trichinopoli,

and Tinnevelly. They run at a distance of from 50 to

150 miles from the coast, except in Gmjdm and Vizaga-

pitam, where in places they almost abut on the Bay of

Bengal Their geological formation is granite, with gneiss

and mica slate, with clay slate, hornblende, and primitive

limestone overlying. The average elevation is about 1500

feet, but several hills in Ganjdm are between 4000 and

5000 feet. The Western Ghdts start from the north of

the TApti valley, and run south through Khandesh, Nisik,

Tanna, Satara, Ratnagiri, Kanara, and Malabar, and the

states of Cochin and Travancore, meeting the Eastern Ghats

at an angle near Cape Comorin. The range of the

Western GhAts extends uninterruptedly, with the excep-

tion of a gap or valley 20 miles across known as the

PalgliAt gap. The length of the range is 800 miles from

the Tdpti to the Palghdt gap, and south of this about 200
miles to the extreme south of the peninsula. In many
parts there is only a narrow low strip of coast between

the hills and the shore ; at one point they rise in magniti-

cent precipices and headlands out of the ocean. The
average elevation is 3000 feet, precipitous on the western

side facing the sea, but with a more gradual slope on the

east to the plains below. The highest peaks in the northeru

section are Mahibaleswar, where is the summer capital of

the Government of Bombay, 4700 feet; Purandhar, 4472
;

and Sinhgarh, 4162 feet. South of MahAbaleswar the

elevation diminishes to about 1000 feet above sea-level.

Further south the elevation again increases, and attains its

maximum towards Coorg, where the highest peaks varj'

from 5500 to 7000 feet, and where, the main range joins

the interior Nilgiri hOls. South of the PalghAt gap, the

peaks of the Western Ghits rise as high as 7000 feet. The
geological formation is trap in the northern and laterite in

southern section.

GHAZIABAD, a town in Meerut district, North-Western
Provinces of India, distant 12 miles from Delhi and 28 miles

from Meerut, in 23° 39' 55" N. lat., 77° 28' 10" E. long.

The town was founded in 1740 by GhAzi-ud-din, brother

of Nawib SaUbat Jang, ruler of the Deccan, and takes

its name from its founder. It has considerably risen in

importance of late years, from having been selected as

the point of junction of the East Indian, and the Sind,

Punjab, and Delhi railways. A branch into Delhi city

diverges from Ghdzidbdd. Population (1872) 7365.

GHAziPUR, a district of British India, in the lieutenant-

governorship of the North-Western Provinces, and included
in the Benares division. It is bounded on the N. by
Azimgarh and Siran, E. by Saran, S. by ShAhAbAd, and
W. by Benares and Jaunpur. GhAzipur fonns part of the
great alluvial plain of the Ganges, which divides it into two
unequal portions. The northern subdivision lies between
the Gumt" and the GogrA, whose confluences with the main
stream mark its eastern and western limits respectively.

The southern tract is a much smaller strip of country, en-

closed between the KaramnAsa and the great river itself.

No hiU or natural eminence is to be found in the district.

A few lakes are scattered here and there, formed where the

rivers have deserted their ancient channels. The largest

is that of SurAlia, once a northern bend of the Ganges, but
now an almost isolated sheet of water, 5 miles long by about
4 broad.

Ghazi'pnr is a closely cultivated district, and out of a total area of

2168 square miles 1546 are actually under cultivation. The
harvests are the same as tliose common to the whole of the pliiin

districts of the North-Wcstcni Provinces. The census of 1872
returned a total population in Ghazipur district of 1,345,570 souls

(males 696,572, females 648,829), dwelling in 3725 villages or
t-ownsliips, and inhabiting 285,007 houses. The Hindus numbered
1,221,810, or 907 per cent, and Mahometans, 123,455. Of the
three higher Hindu castes there were — Brahmans, 123,012;
Rajputs, 295,355; and Baniytis 49,538. The lower castes an:

represented by tlje Ahirs, 171,216; Cham.irs, 122,075; Kayasths,
22,480 ; and Kurmis, 18,136. Amongst the Musstilmans, the
Shaikhs numbered 26,940; Saj-yids, 4525; Mugl als, 570; and
Pathans, 18,452. The district is rich, and in tin captern parts

the soil is extremely fertile, so that the cnltivatoi-s art, on the
whole, in easy circumstances. Sixteen towns contain a popula-

tion exceeding 5000, viz., Gh.-izipur, 38,853 ; Jl.ahatwar Khas,
8975 ; Shiupur Diar, 9279 ; Gahmar, 9050 ; Sherpur, 7958

;

Piotipur, 9323; Bara, 5424; Chit, 5821; N.arhi, 5527; Bausdih,

7319; Rioti, 7700; Maniar, 5285; Ballia, 8521- IMri.i, 5589;
Sonbarsa, 7162; and iJasra, 7261. The chief imports into the
district are English piece goods and thread, cotton, salt, spices,

and grain ; the principal exports, country cloth, sugar, fuller's

earth, oil seeds, and hides. The headquarters of the Government
opium manufacture is at Ghazipur town. Carbonate of soda ia

manufactured from the rch or saline efflorescence of the barren war
plains, and largely exported. Saltpetre is also largely propared

from the same source. The gieat trade route is the Ganges, but
good roads connect "all the principal centres with each other.

The East Indian P.aihviiy runs for 24 miles through the district,

with stations at Zamaniah, Dildarnagar, and Gahmar. The total

amount of imperial, local, and municipal revenue of the district in

1876 was £200,000. Ghiizi[mr is said to be one of the hottest onJ
dampest districts in the North-Western Provinces. In 1869 the

annual mean temperature was 80° Fahr., the lowest monthly mean
being 61° Fahr. , in J.anuary, and the highest 98°, in JIay. The aver-

age total rainfall for 11 years from 1860 to 1871 was 40'1 inches,

the maximum being 50 '5 inches, in 1861, and the minimum 21 '5

inches, in 186S.

GH.iziPUE Town, the capital of the district, stands on the

low alluvial northern bank of the Ganges, in 35° 23' 36"

N. lat. and 83° 35' 13" E. long., covering an area of 416

acres, and with a population in 1872 of 38,853. There

is considerable trade in sugar, tobacco, long cloth, and rose

water. It is the headquarters of the Government opium

department, where all the opium from the North-Western

Provinces is collected and manufactured under a monopoly.

A metalled road runs from GhAzipur to ZanjAniah station

on the East Indian Railway, 13i miles. Lord Cornwallis,

the governor-general of India, died at Ghazipur in 1805,

and a monument and marble statue are erected over his grave.

GH.AZNI (called in European books often Ghaznah,

Gazna, Ghizni, or Ghuznee, in the Oriental histories more

generally Ghaznin), a famous city in Afghanistan, the seat

of an extensive empire imder two different mediseval

dynasties, and again of prominent interest in the modern

history of British India. Gha.?;ni stands on the high table-

land of central Afghanistan, in 68° 20' E. long., 33° 34' N.

lat, at a height of 7726 feet above the sea, and on the

direct road between Kandahar, and Cabul, 233 miles by
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road N.E. from tlio first, and 85 miles S.W. from the second.

It also stands at the head of the Gomal route from the

Indus, one much followed by trade.

Ghazni as it now exists, is a place in decay, and probably

does not 'contain more than 4000 inhabitants. It stands

at the base of the terminal spur of a ridge of hdls, an off-

shoot from the Gul-Koh, which forms the watershed between

the ArghandAb and Tarnak rivers (see Afghanistan). The

castle stands at the northern angle of the town next the

O'^jl Tomi of tiahmud,

Sketch of Gliazni and its Envirous.

iiills, and is about 150 feet above tlie plain. The town
a'alls stand on an elevation, partly artificial, and form an
irregular square, close on a mile in circuit (including the

:astle), the walls being partly of stone or brick laid in mud,
iiid partly of clay built in courses. They are flanked by
numerous towers. Tliere is also a luopholed fausse-braye

wall, and a ditch which can be filled (partially at least)

frum the Ghazni river, which flows close to the west of the

town. There are three gates. The town confists of dirty and

very irregular str£ets of houses several stories high, but with

two straighter streets of more pretension, crossing near the

middle of the town. New fortifications had been erected

previous to 1857, but their present state is not known.

In 1839 they were of no real power to resist artillery of

moderate calibre, though imposing in aspect and highly

picturesque, judging from the views given by Sir Keith

Jackson and others. Of the strategical importance of

Ghazni there can hardly be a question. The view to the

south is extensive, and the plain in the direction of Kanda-

har stretches to the horizon. It is bare except in the

vicinity of the river, where villages and gardens are

tolerably numerous. Abundant crops of wheat and barley

are grown, as well as of madder, besides minor products.

The climate is notoriously cold,—snow lying two or three

feet deep for about three months, and tradition speaks of the

city as having been more than once overwhelmed by snow-

drift. Fuel is scarce, consisting chiefly of prickly shrubs.

In summer the heat is not like that of Kandahar or Cabul,

but the radiation from the bare heights renders the nights

oppressive, and constant dust-storms occur. It is evident

that the present restricted walls cannot have contained the

vaunted city of Mahmud. Probably the existing site formed

the citadel only of his city. The remarks of Ibn Batuta

(c. 1332) already suggest the present state of things, viz., a

small town occupied, a large space of ruin ; for a considerable

area to the N.E. 43 covered with ruins, or rather with a vast

extent of shapeless mounds, which are pointed out as Old

Ghazni. The only remains retaining architectural character

are two remarkable towers, rising to the height of about 140

feet, and some 400 yards apart from each other. They are

similar, but whether identical, in design, is not clearly

recorded. They belong, on a smaller and far less elaborate

scale, to the same class as the Kutb^Minar at Delhi. "Views

of one of the minarets will be found in Fergusson's Iiidian

Architecture, in Vigne's Visit to Ghazni, Cabul, Sc, in

Atkinson's Sketches in Afghanistan, and other works.

Arabic inscriptions in Cufic characters show the most

northerly to have been the work of Mahmild himself, the

other that of his son Masa'ild. On the Cabul road, a

mile beyond the Minaret of Mahmud, is a village called

Eauzah (" the Garden," a term often applied to garden-

mausoleums). Here, in a poor garden, stands the tomb
of the famous conqueror himself. It is a prism of white

marble standing on a plinth of the same, and bearing a

Cufic inscription praying the mercy of God on the most

noble Amfr. the great king, the Lord of church and state,

Abul Kisim Mahmud, son of Sabuktigin. The tomb
stands in a rude chamber, covered with a dome of cloy,

and hung with old shawls, ostrich eggs, tiger-skins, and

so forth. The village stands among luxuriant gardens and

orchards, watered by a copious aqueduct. Sultan Babel

celebrates the excellence of the grapes of Eauzah.

The famous "Gates of Somnath" (so-styled) were at-

tached to the building covering Mahmild's tomb until

their removal to India, under Lord Ellenborough's orders,

on the evacuation of tlie country in 1842. The gover-

nor-general's intention, as announced in a famous prose

pKan addressed to the Hindu princes, was to liave

carried them solemnly through Upper and Central India to

Guzerat, and there to have restored them to the (long-

desecrated) temple. Calmer reflexion prevailed, and tlie

gates were consigned to the arsenal at Agra, where they

now remain. These gates (11 feet in height, 9i in width)

are ascertained to be of Himalayan cedar (deodar), and are

richly carved in geometric Saracenic patterns, so that

there is no likelihood of any real connexion with Somnath.
But tradition did ascribe to them such a connexion. And
when Shih Shuja in 1831 treated with Mahdr.^ja Ranjit



a H A Z J?T I 561

Singh for aid to recover the throne of Cahul, one of Eanjit's

stipulations was the restoration of the gates to Somnath,

a circumstance which probably suggested the notion to the

eccentric governor-general. A still more remarkable fact

(stated in a report by Capt. Claude Wade, dated 21st Nov.

1831) is that the sh;Ui reminded the maharaja of a prophecy

that foreboded the downfall of the Sikh dominion on the

removal of the Gbazni gates. The gates were removed to

India in the end of 1842 ; and the Sikh kingdom practically

collapsed with the death of Sher Singh in September 1843.

Another relic of Sultan Mahmiid is the Baud-i-SiilUin, a

graat dam oh the Ghazni river, some 12 miles above the

city. Baber describes it as 80 or 100 feet in height, pro-

bably along the slope, and about 600 feet long. It had

lain ruined in his time since its destruction by i\J;iuddin

JahAnsoz, but Baber sent money to restore it. Vigne calls

it only 25 feet in height. He found it much out of repair.

It supplies irrigation to the plain west of Ghazni.

There are many holy shrines about Ghazni surrounded

by orchards and vineyards. Baber speaks of them, and tells

how he detected and put a stop to the imposture of a pre-

tended miracle at one of them. These sanctuaries make
Ghazni a place of Jloslem pilgrimage, and it is said that at

Constantinople much respect is paid to those who have

worshipped at the tomb of the great Ghdzl. To test the

genuineness of the boast, professed pilgrims are called on to

describe the chief noiahilia of the place, and are expected

to name all those detailed in certain current Persian verses.

The city is not nientioueil by auy narrator of Alexander's expedi-

tion, nor by any ancient author so as to admit of jiositive recogni-

tion. But it is very possibly the Gazaca which Ptolemy places

among the Paiopainisuilcc, and this may not be inconsistent with
Sir H. IJawlinson's identification of it with Ga:MS, an Indian city

spoken of by two obscure Greek poets as an impregnable place of

war. The name is probably connected with the Persian and Sans-
krit gayij aifd gamja, a treasury (whence the Greek and Latin
G(tas). We seem to have positive evidence of the existence of the
city before the Mahometan times (644)iu the travels of the Chinese
pilgrim,' Hwen Thsang, who speaks of Ho-si-na (i.e., ptobably
G/iazua) as one of the capitals of Tsaukuta or Arachosia, a place

of great strength. In early Mahometan tilnes the country adjoin-

ing Ghazni was called Zdbul. AVhen the Mahometans first invaded
that region Ghazni was a wealthy entrepot of the Indian trade.

Of the extent of this trade some idea is given by Ibn Haukal, who
states that at Cabul, then a mart of the same trade,.there was sold

yearly indigo to the value of two million dinars (£1,000,000).
The enter])rise of Islam underwent several ebbs and flows over this

region. The provinces on the Helmand and about Ghazni were
invaded as early as the caliphate of Moawia (662-680). The arms
of Ya'kub Leis swept over Cabul and Arachosia (Al-Rukhaj) about
871, and the people of the latter country were forcibly converted.
Though the Hindu dynasty of Cabul held a part of the valley of

CabiJ river till the time of Mahmiid, it is probably to the period
just mentioned that we must refer the permanent Mahometan occu-
jiafioa cf Ghazni. Indeed, the building of the fort and city is

escribed by a Mahometan historian to 'Amni Leis, the brother and
successor of Ya'kub (d. 901), though the facts already stated dis-

credit this. In the latter part of the 9th century the family of
the Samani, sprang from Samarkand, reigned in splendour at Bok-
hara. Alptigin, originally a Turkish slave, and high in the service

of the dynasty,' about the middle of the 10th century, losing the
favour of the court, 'wrested Ghazni from its chief (who is styled
Abii Baler Lawik, wali of Ghazni), and established himself there.

His government was recognized from Bokhara, and held till his
death. In 977 another Turk slave, Sabuktigi'n, who had married
the daughter of his master Alptigin, obtained rule in Gh.izni. He
made himself lord of nearly all the present territory of Afghanistan
and of the Punjab. In 997 Mahmud, son of Sabuktigin, succeeded
to the government, and with his name Ghazni and the Ghaznevid
dynasty have become perpetually associated. Issuing forth year
after year from that capital, Jlahmiid carried fully seventeen expe-
ditions of devastation through northern India and Guzerat, as well
aa others to the north and west. From the borders of Kurdistan
to Samarkand, from the Caspian to the Ganges, his authority
was acknowledged. The wealth brought back to Ghazni was
enormous, and contemporary historians give glowing descriptions
of the magnificence of the capital, as well as of the conqueror's
munificent support of literatui'e. Mahmud died in 1030, and
some fourteen kings of his house came after him ; but though
there was some revival of importance under Ibrahim (10i)9-1099),
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th& empire never reached anything like the sime splendour and
powei." It was overshadowed by the Seljuks of Pei'sia, and by
the rising rivalry of Gnur. (j. v.), the hostility of which it had
repeatedly provoked. Bahram Shah (1118-1 152), put to death Kut-
buddin, one of the princes of Ghur, called king of the Jibal or Hill
country, who had withdrawn to Ghazni. This prince's brother,
Saifuddin Siiii, came to take vengeance, and drove out Bahram. But
the latter recapturing the place (1149) paraded Saifuddin and his
vizier ignoniiniously about the city, and then hanged them on the
bridge. AU-uddi'n of Ghiir, younger brother of the two slain
princes, then gathered a great host, and came against Bahram, who
met him on the Helmand. The Ghuri prince, after repeated vic-
tories, stormed Ghazni, and gave it over to fire and sword. The dead'
kings of the house of JIalnnud, except the conqueror himself andj
two others, were torn from their graves and burjit, whilst tlie bodies
of the princes of Ghur were solemnly disinterred and canied to tha
distant tombs of their ancestors. It seems certain that Ghazni neven
recovered the splendour that perished then (1152). Ala-uddin?
who front this deed became lcno«u in history as Julidn-soz (Brtile\

monde), returned to Ghur, and Bahram reoccupied Ghazni ; he died
in 1157. In the time of his son Khusru Shah, Ghazni was taken bj^

the Turkish tribes called Ghuzz (generally believed to have been
what are now called Turkomans). The king fled to Lahore, and tha
dniasty ended with his son. In 1173 the Ghuzz were excelled by
Ghiyassuddin Sultan of Ghur (nephew of Ala-nddin Jahausoz), who
made Ghazni over to his brother Muizuddin. This famous priuca
whom the later historians call, it is- not clear why, Shahdh-udilin
Ghuri, shortly afterwards (1174-5) invaded India, taking Multan
and Uchh. 'This was the first of many successive inroads on western
and northern India, in one of which Lahore was wrested from
Khusru Malik, the last of Mahmiid's house, who died a captive in

the hills of Ghur. In 1192 Prithvi Rai or Pithora (as the Moslem
writers call him) the Chohan king of .\jmir, being defeated and
slain near Thanesar, the whole country from the Himalaya to

Ajmir became subject to tha Glnlri king of Ghazni.' On the death

of his brother GhiyassudJt'n, with whose power he had been con-

stantly associated, and of whose conquests he had been the chief

instrument, Muizuddin became sole sovereign over Ghur and
Ghazni, and the latter place was then again for a brief period the
seat of an empire nearly as extensive as that of Jlalimiid the son
of Sabuktigi'n. Muizuddin crossed the Indus once more to put down
a rebellion of the Khokars i'n the Punjab, and on his way back
was murdered by a band of them,, or, as some say, by one of tho

Muldhidah or Assassins. The slave lieuteiiants of Muizuddin
carried on the conquest of India, and as the rapidly succeeding

events broke their aependence on any master, they established at

Delhi that monarchy of which, after it had endured through many
dynastie-, and had culminated with the iloghul house of Baber,

the shadow perished in 1357. The death of Muizuddin was fol-

lowed by struggle and anarchy, ending for a time in the annexation
of Ghazni to the empire of Khwarazm by Mahommed Shah, who
conferred it on his famous son, Jalaluddin, und Ghazni became the
lieadquarters of the latter. After Jenghiz Khan had extinguished

the power of his family in Turkestan, Jalaluddin defeated tha

army sent against him by the Mongol at Parwau, north of Cabul.

Jenghiz then advanced and drove Jalaluddin across the Indus, after

which he sent Okkodai his son to besiege Ghazni. Hencefoi-ward

Ghazni is much less prominent in Asiatic history. It continued

subject to the Mongols, sometimes to the house of Hnlaku in Persia,

and sometimes to that of Chaghatai in Turkestan. In 1326, after a

battfle between Amir Husain, the viceroy of the foi-mer house in

Khorasan, and Tarmashirin, 'the reigning khan of Chaghatai, tho

foi'mer entered Ghazni and one*; more subjected it to devastation,

and this time the tomb of Mahmiid to desecration. The statement

in a recent book on Afghanistan, that a new Ghori dynasty reigned at

Ghazni from 1336 to 1383, is erroneous.

Ibn Batuta (c. 1332) says the greater part of the city was in ruins,

and only a small part continued to be a town. Timur seems never to

have Wsited Ghazni, but we find him in 1401 bestowing the govern-

ment of Cabul, Kandahar, and Ghazni on Pir Mahommed, the son of

his son Jahangir. In the end of the century it was still in the hands

of a descendant of Timur, Ulugh Beg Mirza, who was king of Cabul

and Ghazni. The illustrious nephew of this prince, Baber, got

peaceful possession of both cities in 1504, and has left notes on both

in his own inimitable Jteraoirs. His account of Ghazni indicates how
far it had now fallen. " It is," he says, " but a poor mean place,

and I have always wondered how its princes, who possessed also

Hindustan and Khorasan could have chosen such a wretched country

for the seat of their government, in preference to Khorasan." He
commends the fruit of its gardens, which still contribute largely to

the markets of Cabul. Ghazni remained in the hands of liaber's

descendants, reigning at Delhi and Agra, till the invasion of Nndii

Shah (173S), and became after Nadrr's death a part of the new king-

dom ofthe AfghansunderAhmed Shah Durrani. We kuowof but two
modem travellers is ho have recorded visits to the jilace proviou.s- to

the war of 1839. George Foi-stcr passed as a disguised traveller with

a kafila in 17S3. " Its slender existence." he says, " is now main-
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taincd by some Hiiulti families, who support a small traffic, aud

supply tUe wants of the few Mahometan residents." Mr Vigne

visilcd it in 1836, having reached it fiom Multan with a caravan of

Lcihaui merchants, travelling by the Gomal pass. The historical

name of Ghazni was bronght back from the dead, as it were, by the

news of its captiu'd by the British army under Sir John Keane, 23d
July 1839. The siege artillery had been left behind at Kandahar ;

escalade was judged impracticable ; but the project of the command-
ing engineer, Captain Georgo Thomson, for blowing in the Cahul

gate with powder in bags, was adopted, and carried out succes.s-

fuUy, at the cost of 182 killed and wounded. Two years and
a Jialf later, the Afghan outbreak against the British occupa-

tion found Ghazni garrisoned by a Bengal regiment of sepoys, but
neither repiircd nor provisioned. They held out under great hard-

ships from 16th December 1841 to 6th March 1842, when they sur-

tendered. In the autumn of the'same year General Nott, advancing
from Kand.ihar ujion Cabul, reoccupied Ghazni, destroyed th£ de-

.'feuces of the castle and part of the town, and carried away the

'famous gates. Since then Ghazni has not been entered by any
Englishiiiau ; for when Colonel Lumsden's mission passed this way
ill 1857 they were not allowed to approach the place.
See Elliot, Hist, of India, ed. by Dovson; Tubakati-i-Sisiri, translated by

Major Raverty in tiie Bibliolheca Indica ; E. Thomas. In J. R. As. Soc, vols. is.

nnilxTli.; Poi s\ ei^a Jountet/ ; Vigne's Visit to Qhuzni, Ac; 5I.iEson"s Travels:
lleporls of Linnsdun's Mission in 1857 ; Journal of lite As. Soc. of Bengal, vol. lii.;

Aiitobiofirap'iy of Iiaber,\>y Ltyden and Erskine; Cunningham's Hist, of the

Sikhs, Ac, (H. v.)

GHEE (Sanskrit, Ghrita), a kind of clarified butter made
ih the East. The best is prepared from butter of the milk
of cows, the less esteemed from that of buflfaloes. The
butter is melted over a slow fire, and set aside to cool ; the

thick, opaque, whitish, and more fluid portion, or ghee, re-

presenting the greater bulk of the butter, is then removed.
The less liquid residue, mixed with groundnut oil, is sold

as an inferior kind of ghee. It may be obtained also,

according to the ladiait Domestic Economy and Jieceipt

Book, p. IG, 6th ed., 1865, by boiling butter over a clear fire,

skimming it the while, aud, when all the water has evapo-
rated, straining it through a cloth. Ghee which is rancid

or tainted, as is often that of the Indian bazaars, is said to

be rendered sweet by boiling with leaves of the- Iforinga
2>lerygosj>erma or horse-radish tree. In India ghee is

one of the commonest articles of diet, and indeed eaters

into the composition of everything eaten by the Brahmans.
It is als'j extensively used in Indian religious ceremonies,

being offered as a sacrifice to idols, which are at times
bathed in it. Sanskrit treatises on therapeutics describe

ghee as cooling, emollient, and stomachic, as capable of

increasing the mental powers, and of improving the voice

and personal appearance, and as useful in eye-diseases,

tympanitis, painful dyspepsia, wounds, ulcers, and other

affections. Old ghee is in special repute among the Hindus
as a medicinal agent, and its efiicacy as an external applica-

tion is believed by them to increase with its age. Ghee more
than 10 years old, the purdna ghrita of Sanskrit materia
meJicas, has a strong odour, and the colour of lac. Some
specimens which have been much longer preserved—and
" clarified butter a hundred years old is often heard of "

—

have an earthy look, and are quite dry and hard, and nearly
inodorous. Jledicated ghee (Sanskrit, ghrita pdka) is made
by warming ordinary ghee to remove contained water, melt-
ing, after the addition of a little turmeric juice, in a metal
pan at a gentle heat, and then boiling with the prepared drugs
till all moisture ia expelled, and straining through a cloth.

See Udoy Chand Dut, The Materia Medica of tlie Ilindtis. com-
pUedfrom Sanskrit Medical Works, Calcuttot, 1877, and, on the uses
of gliee in culinary operations, the above quoted Heccipt Book, and
Tlie Indian Cookery Book, Calcutta (1869 ?).

GHEEL, or Geel, a town of Belgium, in the province of
Antwerp, about 25 miles E. of Antwerp, on the railway
between Herenthala and Moll, with a population, according
to the census of 1876, of 10,2613. Situated in the midst of

that half barren stretch of moorland which is known as
the Campine or Kampenland, it would have been of little

importance, in spite of its manufactures of cloth, leather,

wooden shoes, and wax-lights, had it not for long centuries

been the seat of a unique method of dealing with the insane.

A local legend, tracing the origin of the town back to a
chapel of St Martin erected in the 7th century, goes on to

tell how an Irish princess, fearing the fate that long after-

wards befel Beatrice Cenci, sought refuge in this remote
asylum, but was pursued by her relentless father and put

to death, along with a priest Gerrebert, the companion of

her flight. The tomb of the victims was soon discovered

to have a healing virtue for minds diseased ; the sainted

Dyraphna became the patroness of the insane ; and a large

and beautiful church in her honour was erected on the site

of St Martin's chapeL Commenced in the 12th century,

it was finished in 1340, and consecrated by the bishop

of Cambray ; aud the pilgrimages to the tomb were
sanctioned by a brief of Eugeuius IV. In 1538 Jean de
M^i'ode, within whose domains the church was situated,

instituted a vicariate of nine priests and a director, and in

1562 Henri de Merode transformed the vicariate into a
regular chapter of nine canons and a dean. The church
still remains to bear witness to the importance formerly

attached to the shrine ; and though the tomb of St

Dymphna has long been a cenotaph, a few stray enthusiasts

still pass beneath it in hopeful imitation of the thousands

in byegone years, whose knees have worn deep furrows in

the pavement as they made their ninefold transits on nine

successive days. As food and lodging had to be provided

for the patients who were brought to the saint, the inhabit-

ants of Gheel grew accustomed to the treatment of the

various kinds of mental alienation, and gradually discovered

that forcible measures were much less frequently necessary,

and danger less likely to result from free intercourse with

the insane, than was generally believed throughout Europe.

When M. Pontecoulant was appointed by Napoleon prefect

of the Revolution department of the Dyle, his attention

was called to the success of the domestic regime in force at

Gheel, in contrast to the sad condition of affairs in the asylum
at Brussels, and he caused the patients to be removed from
the capitahto the little country town. . His example was
freely followed by the authorities of difierent districts, and
Gheel received full official recognition. Investigations

undertaken about 1850 by M. Ducpitiaux, inspector-general

of benevolent establishments in Belgium, resulted in the

reform of such abuses as had crept into the system ; aud
the relations of the patient and his protectors were placed

on a strict legal footing by the law of 1st May 1851.

Further ameliorations have been introduced in 1852, 1857,
1858, (tc. The whole management of the system is under
the supervision of officially appointed physicians, and the

advantages of a regular establishment are thus combined
with those of domestic comfort, social freedom, and activity.

Permission to receive patients is granted not only to the

town residents, but also to the villagers of the vicinity.

Among the numerous works and papers descriptive of Gheel
and its regime, the following may be mentioned:—Gazot, Hist,
ecclisiaslique des Pays Bas, 1614 ; Biffi, "Jlemone originali," in
Gazctta mediea Ilnliana, 2d Oct. 1854 ; Brown, iu .Asylum Journal,
1858; Bucknill, Ibid., 1858, 1859 ; Bufckens, Itapport, ic, Brussels.

1857-; papei-s by Auguste Droste, in JUg. 'Zeitsch. fur rsyeliiatric,

1853, Corr. Blatter der DeutsehcnGcs. fiir Psyehiatrie, 1856, Hi/gm,
1857, and Deutsche Klinik, 1858 ; Esquirol, Mai. mentetles, vol. ii.;

Jules Duval, Gheel, ou Um colonic d'ali^nis, Paris, 1860 ; Kueily,
Gheel, Beilrag ziir Gesch. dcrjirakt^ Psyehiatrie, Berlin, 1875.

GHENT, in Low Latin Ganda or GmiJavum, in French
Gand, in Flemish Gend, in German Gent, a city of Belgium,
at the head of the province of East Flanders, is situated

about 30 miles to the west of Antwerp on the Scheldt and
the Lys. The two streams branch out to such an extent

as to partition the town into 26 islands, which are connected
by about 270 bridges, 42 being of stone, and 28 of the
others being wooden structures of considerable size. In
general Ghent is well built, and, though the older portion
has narrow and gloomy lanes, it occupies as a whole a larger

area than most European towns in proportion to the popa-
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lation and the number of houses. A striking and pleasing

feature is the number of promenades, the most notewortliy

bein- the Coupure or " Cutting," so called from the branch

of the Brugfes canal constructed in 1758. Gardens orchards,

and corn-fields are enclosed within the ancient boundaries

of the walls, which extended nearly 8 miles in circumfer-

ence An excellent view of the city and its environs is

obtained from the belfry of the grand old watch-tower

erected by the men of Ghent between llsS and 1339

from whose summit the voice of the famous bell Roland

called the burghers together for fire or fray. The present

1. Great BeiruraaKe.

2. Clrurch at St Sanveur.

a. Librar>' and Royal
AMienaenm,

4 Church of Sc Jacques.

6. statue of Ailevelde.

6. Cannon (Dulle Griete).

7. Counts' Castle.

8. Fish Market.

Plaa of Cheat.

Church of St Michel.

. Cliurch of St Nicholas.

. Hotel de Ville.

. Watch Tower (Belfry).

. Cathedral of St Baron.

. University.

. Court-House.

. Theatre.

. Baths.

18. Abbey St Bavon.
19. B^KuinaRe.
20. Church of Ste Barbe.
21. Theatre.
22. Gas-Woiks.
23. Church of St Anne.
24. Little Bigmnage.
25. 26, 27. Barracks.

spire of cast iron dates from 1854, but it is still surmounted

by the golden dragon brought to Ghent from the church of

St Sophia in Constantinople, not long after the conquest of

that city by the crusaders. Roland was removed by Charles

v., and its place is now supplied by a chime of 44 bells.

Almost ail the houses of the wealthier classes of Ghent
are constructed after the Italian fashion, with wide portes-

cocheres, spacious courtyards, and lofty staircases.; but along

the quays and in the older street? there are still numerous
specimens of the quainter and grander architecture of the

16th and 17 th centuries. The {adu;trial classes live for

the most part in long monotonous rc^s of poor-looking

houses. Among the public squares the m;st noteworthy

are the Friday Market {Marche du Vendndi), where in

former days the counts of Flanders were inaugurated and
the trades unions used to a.ssemble ; the Kauter (the word
in Flemish means field), which became the Place d'Armes
in 1812, and is the favourite rendezvous of the fashionable

fforld ; the Plaine de St Pier'^e, espopially us.°d for military

reviews ; the Corn Market, which is one of the busiest spots'

in the tov.-n ; and the Place Sainte Pharailde, which contains

the fagade of the Ush-market and the gate of the Counts'

Castle, and is annually the scene of the so-called Fair of the

Little Presents (Presentjesmarkl). The Plaine des Recollets,

which takes its name from the convent of the Reformed

Franciscans (1225-1796), was in 1836 chosen as the site

of the new court-house. Near the Friday Market is an

enormous cannon, 18 feet long, 10 feet in girth, and nearly

3 feet wide at the mouth, formed in the same fashion as

"Mons Meg" in Edinburgh Castle, and surnamed DulU
Griele, or " !Mad Meg or Margaret."

The cathedral of St -Bavon (Flem. Baefs) ranks as one

of the most splendid of the churches of Belgium. Though
the original foundation dates from the 9th or 10th century,

the crypt and choir of the actual edifice have no higher

antiquity than the 13tb century, and the other parts were

not completed till the 1 6th. The roof of the nave has been

erected since the destructive fire of 1822. Originally

dedicated to St John, the church received its present name
only in 1540, when Charles V. made it the seat of the

collegiate chapt;. of the abbey of St Bavon; and it was

not till 1559 that it was constituted a cathedral at the

request of Philip IT. of Spain. In its exterior St Bavon's

is rather heavy in style, but it is surmounted by a fine

octagonal tower, which, before the destruction of the spire

by lightning in 1603, had a height of 360 feet, and still

reaches 270 feet. The interior is remarkable for the rich-

ness and variety of its decorations. The choir and transepts

are lined with black marble, and the balustrades are of

white or variegated marble. A btatue of St Bavon in his

ducal robes adorns the high altar, and in front are four tall

copper candlesticks which belonged to Charles I., and bear

the royal arms of England. Beneath the windows of the

choir are affixed the arms of the knights of the golden fleece,

whose last chapter was held by Philip II. in St Bavon's in

1559. The chapels are twenty-four in number ; their gates

are of bra.ss, and almost every available spot has its paint-

ing or statue. The eleventh is known as the Chapel of the

Lamb, as it contains the central and principal portion of

the famous Adoration of the Lamb painted by John Van
Eyck in i 432. Hubert Van Eyck, his brother and compeer,

and Margaret, his sister, lie buried in the crypt. The

church of St Nicholas—an early Gothic structure, with a

great tower of the 15th century and a modern portico—has

the credit of being the oldest in the town ; and St Michael's,

dating from about 1450, but frequently restored, is memor-

able as the scene of the worship of reason during the French

Revolution. Previous to the Revolution there existed in

Ghent a large number of convents and monasteries (thirty-

seven establishments of this class, with 1122 iiimates, are

recorded in 1781); and one of its most famous institution^

at the present day is the Beguinage of St Elizabeth, a comi

munitv of about 600 or 700 nuns, who inhabit a separate

quarter of the town, consisting of little brick-built cottages

arranged in streets and squares within a common wall.

Among the secular buildings of Ghent one of the finest

is the Hotel de Ville, its northern facjade being an except

tionally rich example of flamboyant Gothic of the 15th

century, and its eastern facade presenting a curious contrast,

with its rows of Doric, Ionic, and Corinthian columns after

the style of the Italian Renaissance. The court-house of

palais de justice is a heavy but imposing structure in the

Romanesque manner, erected between 1835 and 1843 by

the architect Roelandt at the common expense of the state,

the province, and the town. The minor apartments of the

lower floor have been all more or less sacrificed to the great

Hall of the Lost Footsteps, which is 240 feet long and 70

feet wide. About the same time the same architect was

ent.'-iistp.rt *--:tb the designs for the casino, a building adapted
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for the flower-shows of the Botaiiical Society and the

concerts of the choral union of St Cecilia. The so-called

Government house, which is partly occupied by the provincial

admiaistration and partly by the governor as his residence,

was assigned by Charles V. to the provost of St Bavon,

became in 1581 the property of William of Orange (the

Silent), at a later date served as episcopal palace, and in the

time of Napoleon was the prefecture. The present episcopal

palace was built in 1845 as an appendage to the cathedral.

With benevolent institutions of various kinds Ghent is

abandaatly supplied. A lunatic asylum, the Hospital of

the Byloque,- founded as early as 1225, a maternity hos-

pital dating from 1827, a blind asylum (1854) due to the

beneficent bequests of L. Van Caneghem, a deaf and dumb
institution (1822), and an atelier de charite, or establish-

ment for giving work to the unemployed, which has been

in operation since 1817, are worthy of special mention.

It would be less of a paradox than might be supposed if

the great penitentiary (Rasphuis, or Maison de Force) had

been included in the list ; for it is remarkable, not only

for the sumptuous style of its buildings, but for the phil-

anthropic character of its administration. It was erected

between 1772 and 1825 at a cost of 2,150,000 francs, and
can accommodate 2600 prisoners.

The spacious university buildings were erected between

1819 and 1826, at the expense of the city, under the

auspices of William I., king of Holland. They were

designed by Eoelandt in the Greek style, and one of the

principal features is a portico after the model of the Pan-

theon at Rome. The university library, containing upwards

of 100,000 volumes, and reckoned one of the most valuable

in Belgium, was formerly the property of the town. Along
with the royal athenoeum or high gchool, it occupies the old

abbey of Baadoloo, founded by Baldwin of Constantinople

in 1199. .The abbey gardens were transformed in 1797
I.ito a botanical garden, which now ranks as one of the

finest in Europe. A royal academy for the encouragement

of art, founded in 1751 by Charles Marissal, and a musical

conservatory originated by the communal council in 1835
are both flourishing institutions; and the technical school

with about 800 pupils is one of the very best in Belgium.

The Natural History Society, dating from 1851, has estab-

lished a zoological garden.

Though Ghent has no longer the industrial pre-eminence

that it ei'joyed in the I4th and 15th centuries, it is still

the principal seat of the cotton and leather manufactures

of Belgium. Flax-spinning, calico-printing, and sugar-

refining ure also extensively carried on, and there are

engineering works, chemical works, iron-foundries, soap-

works, paper-mills, and breweries. No fewer than sixty

considerable firms, trading with Germany, France, Italy,

and Russia, are engaged in commercial floriculture ; and,

as a consequence, the flower-shows of Ghent, as they were

perhaps the earliest, are still among the finest exhibitions

of the kind in Europe. The trade of the town, which deals

mainly with the products and raw materials of the Indus-

tries, is fostered by a good railway system and numerous
canals. There is direct communication with the sea by a

grand canal, which, however, unfortunately for the Belgians,

enters the sea at Temeuse in Dutch territory. The harbour,

completed in 1328, is capable of accommodating 400
vessels, and vessels drawing 1? feet of water can unload

under the walls of the town. At Saa van Gend, 15 miles

north of the city, on tht frontier of Holland, .there are

sluices by which the district can be laid under water.

la 1812 Ghent had no more than 55,161 inhabitants;

by 1856 they had increased to 109,668, and by 1869 to

iai,469. Tlio census of 1876 gave 127,653. Among the

celebrities born in the city .are Henry Goethals, distinct-

ivoly Henry of Ghent, a famous tb<(aU>(;ian and member of

the Sorbonne (d. 1295); Philippe Mouskes, the chronicler,

P. Vanderberghe or Montanus, the geographer ; Daniel

HeinsiJg Jacques van Zevecote, one of the principal Flemish

poets; Lauren Delvaus, a -sculptor; C. L. Diericx, tli«

local historian ; and J. Guislain, the lunacy physician.

The investigations of local antiquaries leave it still douttful

whether Ghent had a Roman origin, as Petrarch supposed {Gandavum
Cccsare condiiore siipcrbvm)- That there was a military fortress

on the spot in the 7th century, is proved by Baudemont's life of

St Amand, the first missionary of Chri.=tiaiuty in the district

{Ada Sanctorum, vol. i.). Of the two monasteries founded by the

saint in honour of St Peter, the one near the Antwerp gate was
lichly endowed by St Bavon, and his name became attached, not

only to the building, but to the part of the city. About the year

1000 Baldwin Ironarm, first count of Flanders, took -possession ot

Ghent, and a few years after he erected the Gravensteen or Counts'

Castle. Trade and manufactures, especially o£ linen and woollen,

were encouraged by Baldwin and his successors, and by the close of

the 12th century the men of Ghent were able to purchase commer-
cial and political^ privileges, and to establish a form of municipal

government. They ^established a court of justice, elected sheritfs,

joined the association of the Hanse Towns, and obtained the free

navigation of the Rhine from the emperor Frederick I. By the

charter of 1192 they obtained the right of fortifying their city, 'and

the first circumvallation carried out between that date and 1214 had
a development of 6560 feet. By the end of the 13th century Ghent

was a greater city than Paris. In the 14th, under the leadership ol

the famous Jacob van Artevelde and his' son Philip (1332-1382),

it raised frequent insurrections against the counts of Flanders, and

took a prominent part in the political movements of the Low Coun.

tries. In 1385 it was obliged to submit to the duke of Burgundy,

but its rights and privileges were left uninjured. At the commence-
ment of the 15th century it had upwards of -JO.OOO men employed
in the woollen manufactures alone, and was able to place in the

field from 18,000 to 20,000 men-of-arms. AVhen in 1-452 the duko
of Burgundy, Philip the Good, imposed a tax on salt and grain, it

rose in rebellion, but after a few years' conflict the defeat at Gaveren
left it at the duke's mercy. The independence of the burghers was far

from being crushed. They showed themselves .".s turbulent as ever

under Mary of Burgundy, who made the city her principal residence ;

and when hiie made certain unpopular concessions to Louis XL, they

took the law into their hands, and on April 3, 1477, put to death in

her presence the two councillors Hugonet and Himber-Court, whom
she had intrusted with the mission. After her marriage at Cheat
(August 17) with Maximilian of Austria, matters were more peaceful.

On Mary's death in 1482 the discontent of the people again broke
ont. In 1488 they , restored their ancient form of government,
and held out against the empefor Frederick, who led an prmy
against them in person, but at length in 1492 they came tc terms.

In 1500 Charles V. was born in the palace at Ghent, the site of

which is now occupied by the street called the Cour des Princes.

His reign was a critical one for the city, for though it had a popula-

tion of 175,000, it was but a drop in the bucket of his vast dominions,

and he treated it \vith but little consideration. When in 1536 his

sister Maria, at that time in command of the Ketlierlands, demanded
the extraordinary subsidy of 1,200, 000gold flonns from Flanders, the

citizens refused to contribute, and in 1539 they took arms in self

defence. Charles himself appeared on the scene in 1540, forced

them to submission, deprived them of their privileges, executed 26
of the principal leaders of the revolt, confiscated the public build-

ings, and erected a citadel at a total expense of 411,334 livres, the

greater part of which had to be defrayed by Ghent itself. Even this

did not crush the spirit of the city. It was by the pacification of

Ghent, signed in the tovvn-hall Nov. 8, 1578, that HoUar.J and
Zeoland, and the southern states of the Netherlands, formed an
alliance against the Spanish supremacy, and three days after the

Spanish "arnson capitulated to the citizens. In 15S4, however, the

duke of Parma captured the town for Fhilip, and the citadel, which
had been almost completely demolished, was restored. The
attempts of the French in 1641 and 1642 to get possession of Ghent
were frustrated by.laying the country under water ; but in 1678,
though in the meanwhile the fortifications had been considerably
extended, the feeble garrison under Don Francisco de Pardo was
unable to defend the place against Marshals Humieres, Luxem-
bourg, Schomberg, and • Vauban. Ghent continued in French
hands till the peace of Nimwcgen. It p'ayed an important part

in the war of the Spanish succession, being captured in 1706 by Marl-
borough, recovered in 1708 by the French Marquis de Grimaldi, and
again captured by Marlborough in 1709. In the war of the

Austrian succession, Louis XX. made his entry into the city on 25th
July 1745, and remained in possession till the treaty of Aix-
la-ChapcUe in 1748. By order of Joseph II. in 1781, the citadel

and fortifications were dismantled, and the gronnda on which they
were built were sold. Under the regime of the French Revolution
tie city was made the chief town of the department of the Scheldt.
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By the peace of Talis (1814) it passed with Belgium to Holland;

but it took an active part in the movement for the separation of

the two kingdoms, and after the separation was acco"mpIished(lS30)

continued to be the headquarters of the agitation of the Orange

party. On the recommendation of the duke of Wellington, a\Ko

visited the town in 1821 to give his opinion on the plans, a new
citadel was erected according to-the designs of M. Gey van Pittius

('1822-1830).

Sec Jean dcThlelrodc, Chrmique de St Dnvon; Sandems, Yerhee'-lytt Tlaendtren;

Dc Jongtie, Oejtdlsche GescMeilenisstn. 17t6; Diericx, Topographic de fancimne

vUle de Gatld (Ghent, 180S), Memoires siir la ville de Gand (Ghent, 1814-1-5, 5

vols.), Uem. sur les lois. ic, des Gantois (Ghent. 1817-18), Mem. siir U Droit

public de la ville de Oaud (Ghent, 1819), and Hel Oentsch Charlerboeckie (Ghent,

182C): Gachard, Relations dts troubles de Gand sous Charles Qiimf (Brussels,

1854-5,3 vols.); P. C. Van dcv Meevsch, Mcmorienboek der Slad Ghent iGhont,

1853) ; and •' lle'moiie sur la ville dc Gand considdiee commc place de gucire,"

Hn Memoires Couronnes de I'acad. rouate de Belr/igue. torn, xxv, 1851-53 (Brussels,

1 18-54); C- L. Gyselynck, Guide de la ville de Gand precede dune notice historique,

^(Ohcnt, n. d.).

GHENT, JoDocus, or Justus, OF (1465-75). The public

records of the city of Ghent have been diligently searched,

but in vain, for a clue to the history of Justus or Jodocus,

whom Vasari and Guiociardini called Giusto da Guanto.

Flemish annalists of the 16th century have enlarged upon

the scanty statements of Vasari, and described Jodocus as

a pupil of Hubert Van Eyck. But there is no source to

which this fable can be traced. The registers ot St Luke's

guild at Ghent comprise six masters of the name of Joos

or Jodocus ^ho practised at Ghent in the 15th century.

But none of th? works of these masters have been preserved,

and it is impossible to compare their style with that of

Giusto. It was between 1465 and 1474 that this artist

executed the Communion of the Apostles which Vasari has

describsd, and modern critics now see to the best advantage

in the museum of Urbino. It was painted for the brother-

hood of Corpus Christi at the bidding of Frederick of

Montefeltro, who was introduced into the picture as the com-

panion of Caterino Zeno, a Persian envoy at that time on a

mission to the court of Urbino. From this curious produc-

tion it may be seen that Giusto, far from being a pupil of

Hubert Van Eyck, was merely a disciple of a later and less

gifted master, who took to Italy some of the peculiarities

of his native schools, and forthwith commingled them with

those of his adopted country. As a composer and draughts-

man Giusto compares unfavourably with the better known
painters of Flanders ; though liis portraits are good, his

ideal figures are not remarkable for elevation of type or for

subtlety of character and expression. His work is techni-

cally on a level with that of Gerard of St John, whose

pictures are preserved in the Belvedere at Vienna.

Vespasian, a Florentine bookseller who contributed much
to form the antiquarian taste of Frederick of Montefeltro,

states that this duke sent to the Netherlands for a capable

artist to paint a series of " ancient worthies " for a library

recently erected in the palace of Urbino. It has been con-

jectured that the author of these " worthies," which are

still in existence at the Louvre and in the Barberini palace

at Rome, was Giusto. Yet there are notable divergences

between these pictures and the Communion of the Apostles.

Still, it is-flot beyond the range of probability that Giusto

should have been able, after a certain time, to temper his

Flemish style by studying the masterpieces of Santi and
Melozzo, and so to acquire the mixed manner of the

Flemings and Italians which these portraits of worthies

display Such an assimilation, if it really took place, might
justify the Flemings in the indulgence of a certain pride,

considering that Raphael not only admired these worthies,

but copied them in the sketch book which is now the orna-

ment of the Venetian Academy. There is no ground for

presuming that Giusto da Guanto is identical with Justus

d'AUamagna who painted the Annunication (1451) in the

cloisters of Santa Maria di Castello at Genoa. The draw-
' ing and colouring of this wall painting shows that .Justus

d'AUamagna was as surely a native of South Germany
as his homonym at Urbino was a born Netherlander.

GHERARDESCA, Ugolino Bella (c. 1220-1289),

count of Donoratico and head of the Gherardeschi, one cf

the leading Ghibelline houses of Pisa, began to take part in

public affairs about the time when the dissensions which

had arisen about the partition of Sardinia had resulted in

sending over the entire clan of the Pisan Visconti to the

Guelphs. For having given his sister in marriage to one

of these—Giovanni Visconti of Gallura—he was banished

from Pisa by his own' party, who seem to have had good
reason otherwise for suspecting his loyalty ; but he was
permitted to return in terms of the peace of 1267. Not-

withstanding the ambiguous character of his politics, he

soon succeeded in gaining a high place in the public service

of his native city ; and in the battle of Meloria (6th August

1284), which terminated the long war with Genoa, he was
one of the three Pisan admirals. It was by his cowardly

or traitorous flight at a critical moment, it is said, that the

contest was decided in favour of the Genoese ; but, be this

as it may, whether bv means of his treachery, or in spite of

it, he almost immediately afterwards (October 1284) was

nominated by tha citizens who remained to the twofold

office of capitano and podestd for one year ; and some
months afterwards (February 1285) this term was extended

to ten years. In this capacity of virtual dictator he, by
the banishment of ten leading Ghibelline citizens of Pisa,

secured peace with the Florentines ; he also endeavoured to

propitiate the Genoese by the offer of Castro in Sardinia,

and the Lucchese by the actual surrender of Ripafratta

and Viarreggio, but unsuccessfully. Meanwhile, though

thoroughly alienated from the Ghibellines, he had not suc-

ceeded in gaining the confidence of the Guelphs ; and in

1287 he was by them compelled to associate with himself ia

the government Nino Visconti, a nephew by the marriage

already referred to, who had now reached manhood. But

this arrangement was rendered nugatory by the disagree-

ments of the two colleagues, and Ugolino found it necessary

to resign his office in December of the same year. In his

unscrupulous ambition after personal ascendency he now
turned for .support to the party he had so long deserted,

and entered into an alliance with the Gualandi, Sjsmondi,

Lanfranchi, and other uncompromising Ghibellines, who
looked upon the archbishop Ruggiero degli Ubaldini as

their head. But this unnatural combination soon terminated

in an open rupture, the immediate occasion of which was

the violence of LTgolino, who, on some sudden provocation,

had killed a nephew of the archbishop. In August 1288

he was beset in the Palazzo del Popolo by the Ghibellines,

and, after fire had been set to the building, taken prisoner,

along with his sons Gaddo and Ugoccione, and his grand-

sons Nino (sumamed Brigatto) and Anselmuccio. (Some

accounts mention a third grandson, named Henry.) After

having been confined for t>7enty days in the Palazzo del

Comune, they were removed to the Gualandi's Tower, Alio

Sette Vie, afterwards called the Torre della Fame. Here

they were kept till March 1289, when, by order of the

archbishop, the door was locked and the keys thrown intiS

the Arno. Nine days afterwards the tower was re-entered

and the bodies removed to the church of San Francisco.

The story of fjgolino, though it is to be met with in other con-

temporary writers (see Villani, vii. cc. 120, 127), owes all its fame

to Dante, who has placed him above Ruggiero on the inner margin

of the second division (Antenora) of the ninth and lowest circle of

his Inferno. Dante's powerful JiaiTative, which includes '| thirty

lines unequalled by any other thirty in the whole dominions o£

poetry" (Landor), has been paraphrased, or rather almost iTana-

lated, by Chaucer, in the Monk's Tale, and has also been reproduced

in modem times by Shelley. It ought to be observed, however,

with reference to Ugolino's alleged treachery, that the baser ex-

planation of his conduct at Meloria is not to be met with in any

document earlier than the 16th century ;
while with regard to the

accusation of having sqjd the fortresses of Pisa to the Lucchese and

Florentines, Dante, though evidently himself believing it, does not

say more than that he " was alleged " (aveva voce) to have done so.
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Ru^fiero's sliare in the murder of GlierarJesca has sometimes been

doufateil, but on very inadefiuate giounds. Only in one respect can

tbo pent bo fairly accused of having absolutely departed from strict

histJiric.al accuracy, namely, with regard to the age of the sons and
j^-andsons, wlio, though represented by him as children, appear to

haTO been all of them grown up. The narrative of Villani has

already been referred to ; references to -other sources may be found

in Sismondi and in the annotated editions of Dante, particularly in

that of " Philalethes " (the late king of Saxony).

GHERIAH, a town and fortress of British India, in the

presidency of Bombaj', about 170 miles south of Bombay,
otherwise called Viziadrug. See Viziadrug.
GHIBELLINES. See Guelphs.
GHIBERTI, LoREMZO (1378-1455), whose name alone

i3 worthy to rank with that of Donatello amongst the grand

Italian sculptors of the Renaissance, was born at Florence

in the year 1378. He learned the trade of a goldsmith

tinder his father Ugoccione, commonly called Cione, and his

.steijfather Bartoluccio; but the goldsmith's art at that time

included all varieties of plastic arts, and required from

those who devoted themselves to its higher branches a
general and profound knowledge of design and colouring.

lu the early stage of his artistic career Ghiberti was best

known as a painter in fresco, and when his native city

Florence was visited by the plague he repaired to Rimini,

where he executed a highly prized fresco in the palace of

the sovereign Pandolfo Malafesta. . He was recalled from
Rimini to his native city by the urgent entreaties of his

Stepfather Bartoluccio, who informed him that a competition

was to be opened for designs of a second bronze gate in

the baptistry, and that he would do wisely to return to

Florence and take part in this great artistic contest. The
subject for the artists was prescribed,-—the sacrifice of

Isaac ; and the competitors were required to observe in their

work a certain conformity to the first bronze gate of the

baptistery, e:jecuted by Andrea Pisano about 100 years

previously. Of the six designs presented by different Italian

artists, those of Donatello, Brunelleschi, and Ghiberti were

pronounced the best, and of the three Brunelleschi's and
Ghiberti's superior to the third, and of such equal merit that

the thirty-four judges with whom the decision was left

entrusted the execution of the work to the joint labour of

the two friends. Brunelleschi, however, withdrew entirely

from the contest,—according to one account, from his cordial

admiration of Ghiberti's genius, according to another, from
his unwillingness to share so great an undertaking with any
fellow-labourer. The first of his two bronze gates for the

baptistry occupied Ghiberti twenty years, and when com-

pleted was justly regarded as th# greatest work of its kind

since the most glorious days of Grecian art. Ghiberti

brought to his task a deep religious feeling and the striving

after a high poetical ideal which are not to be found in the

works of Donatello, though in power of characterization the

second sculptor often stands above the first. Like Dona-

tello, he seized every opportunity of studying the remains of

ancient art ; but he sought and found purer models for imita-

tion than Donatello, through his excavations and studies in

Piome, had been able to secure. The council of Florence,

which met during the most active period of Ghiberti's

artistic career, not only secured him the patronage of

the pontiff, who took part in the council, but enabled

liim, through the important connexions which he then

firmed with the Greek prelates and magnates assembled

iu Florence, to obtain from many quarters of the Byzan-

tine empire the precious memorials of old Greek art,

which he studied with untiring zeal. The unbounded
admiration called forth by Ghiberti's first bronze gate

led to his receiving from the chiefs of the Florentine

guilds the order for the second, of which the subjects

V. ere likewise taken from the Old Testament. The Floren-

tines gazed with especial pride on these magnificent crea-

tions, which must still have shone with all tUe bright-

ness of their original gilding when, a century later, Michel-

angelo pronounced them worthy to be the gates of paradise.'

Next to the gates of the baptistry Ghiberti's chief works
still in- existence are his three statues of St John the

Baptist, St Matthew, and St Stephen, executed for the

church of San Michele, among which three works, from the

ideal character of the entire figure and the peculiar felicity

of expression, the palm is generally awarded to the St

Stephen. In the Las-relief of the eoflSn of St Zeuobio, in

the Florence cathedral, Ghiberti put forth much of his

peculiar talent, and though he did not, as is commonlj
stated, execute entirely the painted glass windows in

that edifice, he furnished several of the designs, and did

the same service for a painted glass window in the church

of San !Michele. He died at the age of 77.

We are better acquainted with Ghiberti's theories of art

than with those of most of his contemporaries, for he left

behind him a commentary, in which, besides his notices of

art, he gives much insight into his own personal character

and views. Every page attests the religious spirit in which
he lived aud worked. Not only dues he aim at faithfully

reflecting in his creations Christian truths ; he regards

the old Greek statues with' a kindred feeling, as setting

forth the highest intellectual and moral attributes of humau
nature. He appears to have cared as little for money as

Donatello, and exjiressly thanks heaven that he had not

been cursed with a sordid and mercenary spirit, but had
ever loved and laboured at art for.art's own sake.

Benvenuto Cellini's criticism on Ghiberti that in his crea-

tions of plastic art he was more successful iu small than in

large figures, and that he always exhibited in his works the

peculiar excellences of the goldsmith's quite as much as tho.se

of the sculptor's art, is after all no valid censure, forit merely
affirms that Ghiberti faithfully complied with the pecidiar

conditions of the task imposed upon aim. More frequent

have been the discussions of late years as to the part played

by perspective in his representations of natural scenery.

These have acquired a fresh importance since the discovery

of the data, from which it now appears that Fabio Uccelli,

commonly regarded as the first great master of perspective,

worked for several years in the studio or workshop of

Ghiberti, and it becomes difficult to determine to what
extent Uccelli's successful innovations in perspective were
due to Ghiberti's teaching.

Cicognaro's criticism on Ghiberti, in his ffislorij of Sinlpturc, lins

supplied the chief materials for the illusti-ative te.\t of Lasinio's

series of engravings of the three bronze gates of the baptistry.

They consist of 42 plates in folio, and were published at Florence
by Bardi iu 1821. Still more vivid representations are the repro-

ductions on a very large scale by the photographic establishment of

Alinari. In the Florence edition of Vasari s Lircs there is given at

full length Ghiberti's commentary on art. Both Mr PerKiiis, iu

his History of Tuscan Sctiljihirc. and Mr liio, in his' Art ChrClicv,

hnve tro:ttod Ghiberti's works with much fulness, and in a spirit of

Bound appreciation. But the most recent contributions to what
may be termed the Ghiberti literature are the chajiter ex]ircs.sly

devoted to the history of the competition for the baptistry gates in

Semple's Donatella (Vienna, 1875), and the articles by Adolf
Eosembcrg in Dohme's Kunst und Kiiiistlcr dcs iliilclalUrs (I.eipsic,

1877).

GHTLAN, or Gilax, a province of Persia, lying along

the S.W. shore of the Caspian, separated from tho Russian

district of Talish by the Astara, and bounded W. by
Azerbijan, S. by Irak Adjemi, and S.E. by Mazandcran. It

is about 150 miles in length, with a breadth varying from

15 to 50 miles; and its area is estimated at from 4500 to

5000 square miles. The greater portion of the jirovincc is

' Through long exposure to tho dusty .atmosphere of tlie town they

have of late years begun to lose considerably in delieacy of (nitlinr;

and it is much to be feared that, unless mea-^ures arc sjicerlily takei) fur

their preservation, they will at uo dist.-uit period sulfur a i-lill luoro

marked deterioration.
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a lowlaad region shut in by the mountains of the Elburz

range ; and though the Kyzyl Usen, which has its sources

ill the mountains of Kurdistan, is the only river of any size,

the country is _^abundautly watered, and vast stretches of

swamp are found in various directions. This is mainly

due to the character of the climate, wiich is distinguished

by a very heavy precipitation both in winter and summer.

Vegetation is almost tropically lu-xuriant, and the forests

are as dense as an Indian jungle. Oaks, maples, ash trees,

jdaneras, lime trees, and parrottias, are among the prevail-

ing types. The chestnut-leaved oak attains colossal propor-

tions, and a height at times of 130 or 140 feet; and the

box tree comes to rare perfection, and forms an important

source of wealth. Vines and pomegranates, walnuts,

plums, pears, and apples grow wild ; and oranges, lemons,

peaches, and other fruits are easily cultivated, though some-

times a severe winter proves fatal to the trees. The olive

succeeds well in the valley of the Sefudrood, but the oil is

extracted in a very primitive manner. Eice is largely cul-

tivated, and forms the principal food of the inhabitants,

except in the west, where its place is partially taken by
wheat, a cereal indeed to which the Ghilanese farmer is

H^ore and more directing his attention. Cotton and sugar

are both grown in small quantities, aud the character of the

climate gives reason to hope that tea plantations may be

rendered profitable in some districts. Hitherto the most
successful occupation has been silk-growing ; but frequent

failures in the crop have disheartened. If they have not

ruined, many of the silk-masters. The quantity produced
in 1866 was valued at .£743,300, while the average

between 1870 and 1875 was only about £270,000. In
quality the sOk does not rank very high, the greater portion

being the produce of Japanese seed. Animal life is nearly

as well represented in Ghilan as vegetable life. Tigers,

wild boars, deer, and a considerable variety of snakes are

found in the jungles; pheasants' are a common form of

game ; aquatic birds of various kinds—pelicans, storks, heron,

gulls, ducks, &c., Bwarm along the coast; and the fisheries

in the Caspian are highly productive. The ordinary cattle,

a small humped species like that of India, form an article

of export ; sheep and goats are not so plentiful, but they
furnish very fine wool ; and the horses are a hardy race,

greatly prized in other parts of Persia, and especially in the
capital Wild horses are to be met with in the forests.

Trade and commerce are in a very undeveloped state,—and
no wonder when, with one trifling exception, there is no
carriageable road in the province, and merchandise has to

be transported on the backs oj horses, mules, or camels.
A striking instance of the primitive state of matters is fur-

nished by Mr Mounsey, who tells how the machinery
ordered by the Shah from Europe for hLs new mirt was
allowed to go to ruin in the sand at Enzelli, because it was
found impossible to provide for its conveyance. The port of
Enzelli, though it boasts of a lighthouse and three small
forts, is little more than a natural harbour, and in rough
weather it is not accessible to the mail steamers, which in
the ordinary course caU once a week.

The administration of the province is nearly as primitive
as its system of roads, and consists of nothing but
machinery for the collection of the taxes, which yield about
£63,000 to the royal revenue. The capital is Resht, and
the administrative districts are Eesht, Lahijan, Fomen,
Gesku, Talishan, Sheft, Rustemabad, Rudbar, Menjech'
Lengerood, Siah Kuh, and Dilman. Every able-bodied
man is enrolled in a sort of frontier guard in the district of
Talishan,_ but no regular police is maintained throughout
the province. The population is of very various composi-
tion

; but the main stock, including the Tats and the Gileki,
IS of Iranian origin. The Gilek is strongly built, but lank^
and his complexion is a sort of olive or copper colour ; the

Tat, on the other hand, has a tendency to corpulence, and
his complexion is swarthy. According to different estimates,
the inhabitants of the province number 150,000, 200,000,
or 275,000; but it is more than usually difficult to ascer-

tain the truth of the case, as they are for the most part
scattered through the country in small hamlets. Ghilan is

part of the ancient district of Hyrcania. The name ia|

usually explained as equivalent to Mud-land; but* Spiegel
objects to this derivation, and says the true form of the
word is Gelan, which has received no interpretation. There
is nothing very distinctive about the history of the province

,

but its position, its climate, and its soil should secure i!

a flourishing future were its political condition improved.
See Melgunoff, The Smdhem Shore of the Caspian (in Russian)

Mounsey, Journey through the Caucasus, &c., 1S72 ; Tietze, ZeiU
schri/t-dcr Ges. fur Erdkunde, Vienna, 1875 ; and Consular Eeports

GHIRLANDAJO, Domenico del (1449-1494), afl

illustrious Florentine painter. His full name is given a3

Domenico di Tommaso Curradi di Doffo Bigordi ; it appears

therefore, that his father's surname was Curradi, and his

grandfather's Bigordi. The painter is generally termed
Domenico Bigordi, but some authors give him, and
apparently with reason, the paternal surname Curradi.

Ghirlandajo (garlaiid-iaaker) was only a nickname, coming
to Domenico from the employment of his father (or else of

his earliest instructor), who was renowned for fashioning

the metallic garlands worn by Florentine damsels ; he was
not, however, as some have said, the inventor of them.
Tommaso was by vocation a jeweller on the Ponte Vecchio,

or perhaps a broker. Domenico, the eldest of eight chil-

dren, was at first apprenticed to a jeweller or goldsmith,

probably enough his own father ; in his shop he was continu-

ally making portraits of the passers-by, and it was thought
expedient to place him with Alessio Baldovinetti to study

painting and mosaic. His youthful years wer'e, however,

entirely undistinguished, and at the age of thirty-one he
had not a fixed abode of his own. This is remarkable, as

immediately afterwards, from 1480 onwards to his death at

a comparatively early age in 1494, he became the most
proficient painter of his time, incessantly employed, and
condensing into that brief period of fourteen years fully aa

large an amount of excellent work as any other artist that

could be named ; indeed, we should properly say eleven years,

for nothing of his is known of a later date than 1491.
In 1480 Ghirlandajo painted a St Jerome and other

frescos in the church of Ognissanti, Florence, and a life-

sized Last Supper in its refectory, noticeable for individual

action and expression. From 1481-1485 he was employed
upon frescos in the Sala dell' Orologio in. the Palazzo

Vecchio ; he painted the apotheosis of St Zenobius, a work
beyond the size of life, with much architectural framework,

figures of Roman heroes, and other detail, striking in per-

spective and structural propriety. VfTiile still occupie_d

here, he was summoned to Rome by Pope Sixtus IV. to

paint in the Sixtine Chapel ; he went thither not earlier

than 1482. In the Sixtine he executed, probably before

1 484, a fresco which has few rivals in that series, Christ

calling Peter and Andrew to their Apostleship,—a work
which, though somewhat deficient in colour, has greatness

of method and much excellence of finish. The landscape

background, in especial, is very superior to anything to te

found in the works, which had no doubt been zealously

studied by Ghirlandajo, of Masaccio and Masolino in the

Brancacci ChapeL He also did some other works in Rome,
now perished. Before 1485 he had likewise produced his

frescos in the chapel of S. Fina, in the Tuscan town of S.

Gemignano, remarkable for grandeur and grace,—two

pictures of Fina, djang and dead, with some accessory work.

Sebastian Mainardi assisted him in these productions in

Rome and in S. Gemignano ; and Ghirlandajo was so well



568 GHIRLANDAJO
pleased with his co-operation that he gave hiai l-iij eistt-r in

marriage.

He now returned to Florence, and undertook in the

church of the Trinita, ana afterwards in ^. Maria Novella,

the works which have set the seal on his celebrity. The

frescos in the Sassetti Chapel of S. Trinita are six subjects

from the life of St Francis, along with some classical acces-

sories, dated 1465. Three of the principal incidents are

St Francis obtaining from Pope Honorius the approval of

the Rules of his Order; his Death and Obsequies; and the

Resuscitation, by the interposition of the beatified saint, of

a child of the Spini family, who had been killed by falling

oat of a window. In the first work is a portrait of Lorenzo

de' Medici ; and in the third the painter's own likeness,

which he introducsd also into one of the pictures in S.

Maria Novella, and in the Adoration of the Magi in the

hospital of the Innocenti. The altar-piece of the Sassetti

Chapel, the Adoration of the Shepherds, is now in the

Florentine Academy. Immediately after disposingof this

commission, Ghirlandajo was asked to renew the frescos

in the choir of S. Maria Novella. This choir formed the

chapel of the EiccL family, but the Toruabuoni and Torna-

quinci families, then much more opulent than the Ricci,

undertook the cost of the restoration, under conditions, as

to preserving the arms of the Ricci, which gave rise in the

end to some amusing incidents of litigation. The frescos,

in the execution of which Domenico had many assistants,

are in four courses along the three walls,—the leading sub-

jects being the Lives of the Madonna and of the Baptist.

Besides their general richness and dignity of art, these

works are particularly interesting as containing many his-

torical portraits—a method of treatment in which Ghir-

landajo was pre-eminently skilled. There are no less than

twenty-one portraits of the Tornabuoni and Tornaquinci

families ; in the subject of the Angel appearing to Zacharias,

those of Poliziano, Marnilio Ficino, and others ; in the

Salutation of Anna and Elizabeth the beautiful Ginevra de'

Benci; in the Expulsion of Joachim from the Temple,

Mainardi and Baldovinetti (or the latter figure may perhaps

be Ghirlandajo's father). The Ricci chapel was re-opened

and completed in 1490; the altar-piece, now removed from
the chapsl, was probably executed with the assistance of

Domenico's brothers, David and Benedetto, painters of ordi-

nary calibre ; the painted window was from Domenico's own
design. Other distinguished works from his hand are an

altar-piece in tempera of the Virgin ndored by Sts Zenobius,

Justus, and others, painted for the church of St Justus, but

now in the UiEzi gallery, a remarkable masterpiece ; Christ

in glory with Romuald and other Saints, in the Badia of

Volterra ; the Adoration of the Magi, in the church of the

Innocenti (already mentioned), perhaps his finest panel-

picture, 1488; and the Visitation, in the Louvre, bearing

the latest ascertained date, 1491, of all his works. Ghir-

landajo did not often attempt the nude ; one of his pictures

of this character, Vulcan and his Assistants forging

Thunderbolts, was painted for Lo Spedaletto, but (like

several others specified by Vasari) it exists no longer. The
picture attributed to him in the London National Gallery is

dubious ; it may perhaps have come from the atelier of

Verrocchio, The mosaics which he produced date before

1491 ; one, of especial celebrity, is the Annunciation, on a
portal of the cathedral of Florence.

In general artistic attainment Ghirlandajo may fairly be
regarded as exceeding all his precursors or competitors

;

though the names of a few, particularly Giotto, Masaccio,
Lippo Lippi, and Botticelli, stand higher for originating

power. His scheme of composition is grand and decorous

;

his chiaroscuro excellent, and especially his perspectives,

which he would design on a very elaborate scale by the eye
alone ; Lis colour is mure open to criticism, but this remark

applies much less to the frescos than the tempera-pictures,

which are sometimes too broadly and crudely bright. He
worked in these two methods alone—never in oils ; and his

frescos are what the Italians term " buon fresco," without

any finishing in tempera. A certain hardness of outline,

not unlike the character of bronze sculpture, may attest his

early training in metal work. He first introduced iutt

Florentine art that mixture of the sacred and the profane

which had already I con practised in Siena. His types in

figures of Christ, the Virgin, and angels are not of the

highest order ; and a defect of drawing, which has been

often pointed out, is the mcagreness of his hands and feet.

It was one of his maxims that "painting is designing."

Ghirlandajo was an insatiate worker, and expressed a wish

that he had the entire circuit of the walls of Florence to

paint upon. He told his shop-assistants not to refuse any
commission that might ofi'er, were it even for a lady's

petticoat-panniers : if they would not execute such work,

he would. Not that he was in any way grasping or sordid

in money-matters, as is proved by the anecdote of the readi-

ness with which he gave up a bonus upon the stipulated

price of the Kicci chapel frescos, offered by the wealthy

Tornabuoni in the first instance, but afterwards begrudged.

Vasari says that Gliirlandajo was the first to abandon in

great part the use of gilding in his pictures, representing by

genuine painting any objects supposed to be gilded ; yet this

does not hold good without some considerable exceptions:

—

the high lights of the landscape, for instance, in the Adora-

tion of the Shepherds, now in the Florence Academy, being

put in in gold. Many drawings and sketches by this painter

are in the UfBzi Gallery, remarkable for vigour of outline.

One of the great glories of Ghirlandajo is that he gave

some early art-eduoation to Michelangelo, who cannot, how-

ever, have remained with him long. Granacci was another

of his pupils.

This renowned artist died of pestilential fever on lltb

January 1494, and was buried in S. Maria Novella. He
had been twice married, and left six children, three of them

being sons. He had a long and honourable line of descend-

ants, which came to a close in the J 7th century, when the

last members of the race entered monasteries. It is pro-

bable that Domenico died poor ; he appears to have been

gentle, honourable, and conscientious, as well as energeti-

cally diliaent. (w, M. E.)

GHIRLANDAJO, Eidolfo (1483-1560), son of Dome
nico, was also a painter of considerable celebrity. Born on

14th February 1483, and being thus less than eleven years

old when his father died, he was brought up by his uncle

David. To this second-rate artist he owed less in the way
of professional training than to Granacci, Piero di Cosimo,

and perhaps Cosimo Rosselli. It has been said that Ridolfo

studied also under Fra Bartelommeo, but this is not clearly

ascertained. He was certainly one of the earliest students

of the famous cartoons of Leonardo da Vinci and Jlichel-

angelo. His works between the dates 1504 and 1508 show

a marked influence from Fra Bartolouimeo and Raphael,

with the latter of whom he was on terms of familiar friend-

ship ; hence he progressed in selection of form and in the

modelling and relief of his figures. Raphael, on reaching

Rome in 1508, wished Ridolfo to join him; but the

Florentine painter was of a particularly home-keeping

humour, and he neglected the opportunity. He soon rose

to the head of the Florentine oil-painters of his time ; and,

like his father, accepted all sorts of commissions, of what-

ever kind. He was prominent in the execution of vast

scenic canvases for various public occasions, such as t"c

Wedding of Giuliano de' Medici, and the Entry of Leo. X.

into Florence in 1515. In his prime he was honest and

conscientious as anarti.^t; but from about 1527 he declined,

having already accumulated a handsome property, more
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than sufficient for maintaining in afflue.'ice his large family

of fifteen children, and his works became comparatively

mannered and self-repeating. His sons traded in France

and in Ferrara ; he himself took a part in commercial affairs,

and began paying some attention to mosaic work, but it

seems that, after completing one mosaic, the Annunciation

over the door of the Nunziata, patience failed him for con-

tinuing such minute labours. In his old age Eidolfo was
greatly disabled by gout. He appears to have been of a

kindly, easy-going character, much regarded by bis friends

and patrons.

The following are some of his leading works, ttie great

majority of them being oil-pictures :

—

Christ and the Maries on the road to Calvary, now in the Palazzo

Antinori, Florence, an early example, with figures of half life-size.

An Annunciation in the Abbey of Jloutoliveto near Florence,

Leonardesque.in style. In 150i, the Coronation of the Virgin,

now in the Louvre. A Nativity, ^ery carefully executed, now in

tlie Hermitage, St Peters''^urg, .md ascribed in tlie catalogue to

Granacci. A Predella, .d the oratory of the Bifjillo, Florence, five

panels, ^presenting the Nativity and other subjects, charmingly
iinisfied. In 1514, on the ceiling of the ohapelof St Bernard in the

Falazzo Pubblico, Florence, a fresco of the Trinity, with heads of

toe twelve apostles and other accessories, and the Annunciation
;

also the Assumption of the Virgin, who bestows her girdle on St
Thomas, in the choir loft of Prato cathedral. Towards the same
(\ate, a picture showing his highest skill, replete with expression,

^i^orous life, and firm accomplished pictorial method, now in the
vjallery of the UfBzi, St Zenobius resuscitating a child ; also the

Tnnslation of the remains of the same Saint. The Virgin and
various saints, at S. Pier M.aggiore, Pistoja. In 1521, the Pieti,

.it S. Agostino, Colle di Valdelsa, life-sized. Towards 1526, the
Assumption, now in the Berlin lluseum, containing the painter's

own portrait. An excellent portrait of Cosmo de' Medici (the

Great) in youth. In 1543, a series of frescos in the monastery of

the Angeli. A great number of altar-pieces were executed by
Ghirlandajo, with the assistance of his favourite pupil, currently
named Michele di Eidolfo, Another of his pupils was Mariano da
Pescia. (W. M. R.)

GHIZNI. See Ghazni.
GHOORKAS. See Nepal.
GHUR (Ghor, Ghoor, Gour, &c.) is the name of a terri-

tory in Asia, and Ghuei (Ghori, Ghoory, &c.) that of a
dynasty deriving its origin from that territory.

The name of Ghiir was, in the Middle Ages, and, indeed,

locally still is, applied to the highlands east of Herat, and
extending eastward to the upper Helmand valley, or nearly

so. There is hardly any region of Asia regarding which we
continue to be more in the dark than about this. Ghiir is

the southern portion of that great peninsula of strong

mountain country which forms the western part of modern
Afghanistan, and which may be taken in a general way to

represent the Paropamisus of the ancients. The northern

portion of the said peninsula was in the Middle Ages com^
prehended under the names of Gharjhtdn (on the west),

and Jnzjdnd (on the east), whilst the basin of the Herat
river, and all south of it, constituted Ghiir. The name
as now used does not perhaps include the valley of the

Herat river; on the south the limit seems to be the

declivity of the higher mountains (about 32° 45' N. lat.)

dominating the descent to the lower Helmand, .and the

road from Farrah to Kandahar. It is in Ghiir that rise

all those affluents of the closed basin of Seistdn, the Harilt,

the Farrah-riid, the Khdsh-iiid (see Afghanistan), besides

other considerable streams joining the Helmand above
Girishk.

Ghiir is mentioned in the Shahnamah of Firdousi (1010
A.D.), and in the Arab geographers of that time, though these

latter fail in details almost as much as we moderns, thus

indicating how little accessible the country has been through
all ages. Ibn Haukal's map of Khorasan (c. 976) shows
Jihdl al-GMr, " the hill-country of Ghilr," as a circle ring-

feneed with rdountains. His brief description speaks of

it as a land fruitful in crops, cattle, and flocks, inhabited by
infidels, except a few who passed for Mahometans, and
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indicates that, like other pagan countries surrounded by
Moslem populations, it was regarded as a store of slaves fur

the faithful. The boundary of Ghiir in ascending the
valley of the Hari-riid was six and a half easy marches from
Herat, at Chist, two marches above Obah (both of which
are still in our maps).

The chief part of the present population of Ghiir are
TaJHit<»is belonging to the class of uemiad or semi-nomad
clans called Eimdks (see Afghanistan, vol. i. p. 235)
There are also, according to Fcrrier,,SVr!s, who were formerly
the main part of the population, apparently the same as

the Zoorees of Elphinstone (Cmibiil, ii. 204), another of the
EimAk clans; and in the north of Ghiir Ferrier mentions
Mongols. Camels are kept in great numbei-s by the EimAks,
chiefly for their wool. Though the country is very moun-
tainous, there are fruitful valleys of considerable width.

But our knowledge is too slight for us to say more.

The people and princes of Glu'ir first become known to us in con'
ncxion with the Gliazncvid dynasty, and the early nicdircval
histories of Ghiir and Ghazni are so intertwined that little need be
added on that subject towhat will be found under Ghazni (.q.v.).

What we read of Ghiir shows it as a country of lofty mountains and
fruitful valleys, and of niinierous strongholds held by a variety o{

hill-chieftains ruling warlike clans whose habits were rife with feuds
and turbulence,—indeed, in character strongly resembling the ti'ibcs

of modern Afghanistan, though there seems no good reason to

believe that they were of Afghan race. It is probable that they
were of old Persian blood, like the older of those tiibes which .still

occupy the country. It is possibly a corroboration of this that, in

the 14th century, when one of the Ghiiri kings, of the Kurt dynasty
reigning in Herat, had taken to himself some of the insignia of in-

dependent sovereignty, an incensed llongol prince is said to have
reviled him aa "an insolent Tajik" (Journal Asiat., ser. v. tom.
xvii. p. 509). Sabuktigin of Ghazni, and his famous son Jlahmxid,
repeatedly invaded the mountain country which so nearly adjoined
their capital, subduing its chiefs for the moment, and exacting
tribute ; but when the immediate pressure was withdrawn, the
yoke was thrown off, and the tribute withheld. In 1020 JIasa'ud,

the son of Mahmiid, being then governor of Khorasan, made a
systematic invasion of Ghiir from the side of Herat, laying siege to

its strongholds one after the other, and subduing the country more
eifectually than ever before. About a century later one of the
princely families of Ghiir, deriving the appellation of Shansabi^ or
Shansabaniah, from a certain ancestor Shansab, of local fame, and
of alleged descent from Zohak, acquired predominance in all the
countr}', and at the time mentioned Malik 'Izzuddin al Husain of

this family came to be recognized as lord of Ghiir. He was known
afterwards as " the Father of Kings," from the further honour to

which several of his seven sons rose. Three of these (see Ghazni)
were—(1) Amir Kutbuddin llahommed, called the lord of the Jibal

or mountains
; (2) Sultan Saifuddin Siiri, for a brief period master

of Ghazni,—both of whom were put to death by Bahram the
Ghaznevid ; and (3) Snltan Alauddin Jahansoz, who wreaked such
terrible vengeance upon Ghazni, Alauddin began the conquests

which were afterwards immensely extended both in India and in

the west by hia nephews Ghiyassuddin Mahommed ibn Sam and
Muizuddin Mahommed Sam (the Shahabuddiu Ghiiri of the liisto-

rians), and for a brief period during their rule it was boasted, with no
great exaggeration, that the public prayer was read in the name of

the Ghurifrom the extremity of India to the borders of Babylonia,

and from the Oxus to the Straits of Ormus. After the death of

Mui2uddin (alias Shahdbuddin), Mahmiid the son of Ghiyassuddin

was proclaimed sovereign (1206) throughout the territories of Ghiir,

Ghazni, and Hindustan. But the Indian dominion, from his

uncle's death, became entirely independent, and his actual authority

was confined to Ghiir, Seistdn, and Herat. The whole kingdom
fell to pieces before the power of Mahommed Shah of Khwarazm
and his son Jalaluddin (c. 1214-1215), a power in its turn to be

speedily shattered by the Mongol flood (see Gh.\zni).

Be.sides the thrones of Ghiir and Ghazni, the Shansabaniah famijy,

in the person of Fakhruddin, the eldest of the seven sons of Malek
'Izzuddin, founded a kingdom in the Oxus basin, having its seat at

Baihan (r/.v.), which endured for two or three generations, till ex-

tinguished by the power of Khwarazm (1214). And the great

Mussulman empire of Delhi was based on the conquests of

Muizuddin the Ghurian, carried out and consolidated by his Turki

freedmen, Kutbuddin Aibak and his successors. The princes of

Ghiir experienced, about the middle of the. 13th century, a revival

of power, which endured for 140 years. This later dynasty bore

the name of Kurt or Kart. The first of historical promineBce

was Malik Shamsuddin Kurt, descended by his mother from the

great king Ghiyassuddin Ghiiri, whilst his other grandfather waa
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that prince's favourite minister. In 1245 Shamsuddin held the

lordship of Ghur in some kind of alliance with, or subordination to,

the Mongols, who liad not yet definitively established themselves in

Persia, and in 1248 he received from the Great Kli;m Mangn an in-

vestiture of all the provinces from Merv to tlie Imlus, including by
iiame Sijistan (or Seistan), Cabul, Tirah (adjoining the Khaibar

pass), and Afghanistan (a very early occurrence of this name),

which he ruled from Herat. He stood well with Huldlcu, and for

a long time with his son Abaka, but at last incurred the latter's

jealousy, and. was poisoned when on a visit to the court at Tabriz

(1276). His son Rukimddin Kurt was, however, invested with the

government of Khorasan (1278), but after some years, mistrusting

liis Tartar suzerains, he witlidrew into Ghur, and abode in his strong

forti'ess of Kaissar till his death there in 1305. The family held

on through a succession of eight kings in all, sometimes submissive

to the Mongol, .sometimes aiming at independence, sometimes for a

series of prosperous years adding to the strength and splendour of

Rerat, and sometimes sorely bufleted by the hosts of masterless

Tartar brigands that tore Khorasan and Persia in the decline of the
Synasties of Hulcikii and Chagatai. It is possible that the Kui-ts

might have established a lastmg Tajik kingdom at Herat, but in

the time of the last of the dynasty, Ghiyas.suddin Pir-'Ali, Tartar-

dom, reorganized and re-embodied in the person of Timur, came
against Herat, and carried away the king and the treasures of his

dynasty (1380). A revolt and massacre of his garrison provoked
Timnr"s vengeance ; he put the captive king to death, came against

the city a second time, and showed it no mercy (1383). Ghur has
since been as olisoure in histoiy as it is in its topography.
The proper capital of the kingdom of Ghur when its princes

were rising to dominion in the 12th century was Fin'iz-Koh, where
a city and fortress were founded by SaifuJdin Si'ui. The true
position of Firuz-Koh does not seem to have been determined,
out it was probably on or near the upper waters of the Hari-n'id or
river of. Herat ; and it is possible that it may be represented by
Shahrak, a place in that valley (about 65° 30' E. long.), once a
populous and flourishing town, which was described to Ferrier,

who passed not far from it, as having been anciently the capital of
Ghur. Tlie name of Firia-Kohis has been appropriated to one of

the most numerous of the nomad tribes occupying the upper part of
the Hari-riid and. part of the Murghib, but it is doubtful if this

has to do with the Ghiir capital, as the name is otherwise explained.
Other places claim to have been the old capital. Thus Karrukh, a
place visited by Khanikofa" in 1858, in a rapid excursion from Herat,
and lying on the north side of the valley, is one. But this seems
too near Herat (only 30 miles distant). Ferrier, again, describes

as the ancient capital a place, which he reached in his journey,
called Zand, about 150 miles by road from Herat towards the S. E.

The population did not exceed 1200, belonging to the Silri and
Taimuni tribes. The peak of Ch.ilap Dalan, "one of the highest
in the world," rose before Zarni in imposing majesty. The
mountain, at half its height, has a compass of some 40 miles ; the
sides are covered with forests and pastures, villages and tents, and
also exhibit naturally impregnable positions where successive chiefs

have built strongholds. Ferrier, in accompanying the Afghan
governor, who lived at Zarni, saw three ancient towns on the skirts

of this mountain, all large and fortified, viz., Kala' Kaissar, Kala'
Sangi, and Fakhrabad. These are described as only a few/arsakhsj
or hours' march,' north-east of Teivereh, which last is in some of
our maps. Doubts have indeed been cast on the authenticity of
this part of Ferrier's book, chiefly on account. of the extreme
brevity of the time which. he allows. But the professed journal
was probably, under the circumstances, only an expansion from
memory of the merest jottings ; and several things are in favour of
authenticity. His notices of the country, slight as they arc, corre-

spond notably in the impression conveyed with those of the
l'iiiakdti-i-Niisiri{see below). .Kaissar, which he mentions, is a place

that has already been referred to as the stronghold of Ruknuddin
Kurt. Zarni, as roughly located by him, corresponds fairly with
what was told ConoUy on his journey between Herat and Kandahar,
of the position and character of "the old city of Chore .... now
a ruinous, ill-inhabited town, the capital of a petty province,
governed by one of Shah Kamran's sous, who has his residence
there" (Journey, vol. ii. p. 61). Zarni is mentioned by Major
Leech in connexion with Taiwara (Teivereh of Ferrier) and otlier

places in the south of the Ghur coimtry, but not so as to determine
its i>ositiou. In some other points, moreover, as to names of chiefs,

kc, Ferriei-'s statements agree with Leech's.

See the ** TAbakrft-l-NlUiri." In the Bibl. Indicot trans).'? by Ravorty ; Joitmnl
A$iallgue. XT. t, torn. nvil. ;

" Ibn Haukol," In J. At. Soc. Bmg.,yo}. xiLi.;
Fernci'i Caravan J&ufTtcyt: Hammer's //iAans, <&c. (H. Y.)

GIAMBELIJ, or Gianibelli, Fedeeioo, a military

engineer, was born at Jlantua about the middle of the IStii

century. Having had some experience as a milito''y engi-

neer in Italy, he went to Spain to offer his servicps to Philip

II. His propo.sais were, however, somewhat lukewarmly

received, and as he could obtain from the king no immedi-

ate employment, he took up his residence at Antwerp, where

he soou gained considerable reputation for his knowledge is

various departments of science. He is said to have vowed

to be revenged for his rebuff at the Spanish court ; aiy}

when Antwerp was besieged by the duke of Parma in 15.84,

he put himself in communication with Queen Elizabeth,

who having satisfied herself of his abilities, engaged him to

aid by his counsels in its defence. His plans for provision-

ing the town were rejected by the senate, but they agreed

to a modification of his scheme fqr destroying the famous

bridge which closed the entrance to the town from the sidq

of the sea, by the conversion of two ships of 60 and 70

tons into infernal machines. One of these exploded, and,

besides destroying more' than 1000 soldiers, effected a

breach in the structure of more than 200 feet in width, by

which, but for the' hesitation of Admiral Jacobzoon, tho

town might at once have been relieved. After the sur-

render of Antwerp Giambelli went to England, where he

was engaged for some time in fortifying the river Thames;
and when the Spanish Armada was attacked by fire-ships

in the Calais roads, the panic which ensued was due to the

conviction among the Spaniards that the fire-ships were

infernal machines constructed by Giambelli. He is said to

have died in London, but the year of bis death is unknown.

See Motley's History of the United Netherlands, vols. i.

and ii., and the authorities therein referred to.

GIANNONE, PiETRo (1676-1748), the most distin-

guished historian of whom Naples can boast, and amongst

all Italian historians second alone to Era Paulo Sarpi for

the strong and clear light thrown in his works on the growth

of the papal power, was born at Ischitella, in the province

of Capitanata, on the 7th of May 1676. Arriving in Naple^

at the age of eighteen, he devoted himself to the study o^

law, but his legal pursuits vere much surpassed in imperii

ance by his literary labours. He devoted twenty years to

the composition of his great work. The Civil History of

Naples, which was ultimately published in 1723. Here, in

his account of the rise and progress of the Neapolitan laws

and government, ho warmly espoused the side of the civil

power in its conflicts with the Romish hierarchy. The
position thus taken up by him, and the manner in which
that position was assumed, gave rise to a life-long conflict

between Giannone and the church ; and we must know
much more accurately than we at present do all the facts

concerning his alleged retractation in prison at Turin, before

we can withhold from him the palm—as he certainly

endured the sufferings—of a confessor and martyr in the

cause of what he deemed historical truth. Hooted by the

mob of Naples, and excommunicated by the archbishop's

court, he was forced to leave Naples and repair to Vienna,

ileanwhile the Inquisition had attested after its own fashion

the value of his history by putting it on the Index. ,3&t

Vieima the favour of the emperor Charles 'VI. and of many
leading personages at the Austrian court obtained for him
a pension and other facUities for the prosecution of his

historical studies. Of these the most important result was
n Triregno. ossia del regno del cido, delta tep-o., e del papa.

On the transfer of the Neapolitan crown to .Charles of

Bourbon, Giannone lost his Austrian pension, and was com-
pelled to remove to. Venice. There he was at first most
favourably received. The post of consulting lawyer to the

republic, in which be might have continued the special work
of Era Paulo Sarpi, was offered to him, as well as that of

professor of public law in Padua ; but he declined botli

offers. Unhappily there arose a suspicion that his views

on maritime law were not favourable to the pretensions of

Venice, and, notwithstanding all his efforts to di.ssipate that

suspicion, it was resolved to expel him fiom the state. On
the 23d of September 1735 he was seized and conveyed to
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Ferrara. 'After wandering, uncle:- tlie assunicd nanio of

Antonio Rinaldo, furtlircc numtlis tlirongli Modona, Jlilan,

and Tnrin, lio at last readied Geneva, wliero ho enjoyed

the fricnddhii) of tho most distinguished citizens, and was

on excellent terms with tlie great iniblishing firms. But

in an evil Lour he was inducf.d to visit a Catholic village

within the Sardinian territory, where he was kidnapped by

tho agents of tho Sardinian Government, conveyed to the

castle of Miolan, and thence successively transferred to

Ceva and Turin. In the fortress of Turin he remained im-

mured during the last twelve years of his life, though part

of his time, was spent in composing a defence of the

Sardinian interests as opposed to those of the papal court,

and though he was led to sign a retractation of the state-

men's in his history most obnoxious to the Vatican. He
died March 7, 1748, in his seventy-second year.

Giannoiiu's style as an Itali.in writer has been pronounced to bo

below a severe classical model. Hut liis very ease and freedom, if

not slassical, have helped to make liis volumes more popular than

many works of greater classical renown. In Enjjland the just

a|ipii'eiatioii of his labours by Gilibou, and the ample use made of

tlicni in the later vohimes of The Decline and FnU, early secured

his rightful (ilai'o for him in the estimation of Englisli seliolars.

A good and complete edition of Giannoue's works is slill 3

desiilciatiMU. Tlie more important facts of his life have been
reeonh'il by tlie Abbe Fernando Paiizini in Italian, and in Latin

by fiibroiii ; whilst a more coniidete estimate of his literary and
jKilitivUil importance may be formed by the perusal of the collected

edition of the works written by iiim in ids Turiii prison, published
ill Turin in 1859—under tlie care of the distinguished statesman
Pnsiiiiale .Staiiislao .Jlancini, late minister of grace and justice,

uiiiversidly recognized as one of the first authoiities in Italj' on
<liiestioni) relating to tho history of his native Naples, ami especially

\.'> the QuiM- ts between the civil power and the church.

GIANT 13 tlie Old English (/cdn?, derived through French

and Latin from Greek yi'jas (rjijant). Tho idea conveyed

by the word in classic mythology is that of beings more or

less manlike, but monstrous in size and strength. Figures

like tho Titais and the Giants whoso birth from Heavea
and Earth is sang by Hesiod in the Thcnrjony, such as can

heap up mounta'rts to scale the sky, and war beside or against

tho gods, must l>o treated, with other like monstrous figures

of the wonder-tabs of the world, as belonging altogether to

the realms of myli'ology. But there also appear in the

legends of giants some with historic significance. The
ancient and commoaly-repeated explanation of the Greek
word ytyas, as conuoited with or derived from y»)yfi'ij9, or
" earth-born," seems by no means sound as a matter of

etymology, but at auy rate tho idea conveyed by it was
f.imiliar to the ancient Greeks, that the giants were earth-

liorn or indigenous racLS (see Wclcker, GricchiscJie Gotlcr-

li'/irc, vol. i. p. 787). The Bible (the English reader must
1k3 cautioned that the word giant has been there used am-
biguously, from the Soiittiagint downwards) touches the

present matter in so far as it records the traditions of the

Israelites of fighting in Palestine with tall races of the land

such as the Anakiiu (Numb. xiii. 33 ; Ueut. ii. 10, iii. 11;

1 Sam. xvii. i). When reading in Homer of " the Cyclopes

and the wild trioes of the Giants," or of the adventures of

Odysseus in the cave of Polyphemus (Homer, Odyss., vii.

206 ; ix.), we seem to come into view of dim traditions,

exaggerated through the mist of ages, of pre-Hellenic bar-

barians, godless, cannibal, .skin-clothed, hurling huge stones

in their rude warfare. Giant-legends of this class are

common in Europe and Asia, where the big ,and stupid

giants have often every token of uncouth native barbarians,

exaggerated into monsters in tho legends of the later tribes

who dispossessed and slew them.

Besides the conception of giants as special races distinct

from mankind, it was a common opinion of the ancients

that tho human race had itself degenerated, the men of

primeval ages having been of so far greater stature and

strength as to bo in lacc gigantic. This, for example, is

received by Pliny {Hist. Kat., vii. c. IG), and it becomes
a comnion doctrine of theologians such as Augustino (De
Civitate Dei, sv. 9), lasting on into times so modern that
it may be found iu Cruden's Coiicordance. Yet so far as
can be judged from actual remains, it does not appear that
giants, in the sense of tribes of altogether superhuman
stature, ever existed, or that the men of ancient timo were
on the vhole taller than those now living. It is.now usual
to apply the word giant to beings not superhuman in their

height, but merely the tallest men and women of. our
nations. In every race of mankind the great m?es of in-

dividuals do not depart far from a certain mean .or average
height, while the very tall or very short men become less

and less numerous as they depart from the mean standard,

till the utmost divergence is reached in a very few giants

on the one hand, and a very few dwarfs on the other. At
both ends of the scale, the body is markedly out of the

ordinary proportions ; thus a giant's head is smaller and a

dwarf's head larger than it would be if an average man had
been magnified or diminished. The principle of the distri-

bution of individuals of different sizes in a race or nation

has been ably set forth by Quetelet (Phydque Sociale, \o\.

ii. ; Aui/iropometrie, hooks iii. and iv.). Had this principle

been understood formerly, we might have been spared the

pains of criticizing assertions as to- giants 20 feet Kiglij or

even more, appearing among mankind. The appearance of

an individual man 20 feet high involves the existence of the

race he is an extreme member of, whose mean stature would

be at least 12 to 1-t feet, which is a height no human being

has been proved on sufficient evidence to. have approached

{Anthropom., p. 302). In fact, Quetelet considers the tallest

man whose stature has been authentically recorded to Lave

been Frederick the Great's Scottish giant, v.-ho was not quite

8 feet 3 inches. Modern statisticians, though admitting

that -this may;.nol be the extreme limit of human stature,

cannot accept the loose conclusion in Buffon (Hist. Nat.,

ed. Sonniui, vol. iv. p. 134), that there is no doubt of

giants having been 10, 12, and perhaps 15 feet high.

Confidence is not even to be placed in aneient asserted

Hi^easurements, as where Pliny gives to one Gabbaras, an

Arabian, the stature of 9 feet 9 inches (about 9 feet 5J in.

English), capping this with the mention of Posio and Sec-

undilla, who were half a foot higher. That two persons

should be described as both having this same extraordinary

measure suggests to the modern critic the notion of a noto

jotted down on the philosopher's tablets, and never tested

afterwards.

Under these circumstances, it is worth while to ask how
it is that legend and history so abound in mentions of giants

outside all probable dimensions of the human frame. One
cause is that, when the story-teller is asked the actual

stature of the huge men who figure in his tales, he is not

sparing of his inches and feet. What exaggeration eaa do

in this way may be judged from the fact that the Pata^

gonians, whose average height (5 feet 11 inches) is really

about that of the Chirnside men in Berwickshire, are

described in Pigafetta's Voyage round the World as so

monstrous that the Spaniards' heads hardly reached their

waists. It is- reasonable to suppose, with Professor

Nilssou {Primitive Inhabitants of Scandinavia, chap, vi.),

that in the traditions of early Europe tribes of savages may
have thus, if really tall, expanded into giants, or, if short,

dwindled into dwarfs. Another cause which is ' clearly

proved to have given rise to giant-myths of yet more mon-

strous type, has been the discovery of great fossil bones, as

of mammoth or mastodon, which have from early ages been

supposed to be bones of giants, and have given rise to a

whole class of gi-ant-myths (see Tylor, Early History of

Maiil-ind, chap. xi. ;
Primitive Ciilture;' cho.\). x.). Such

I anatomical i-nferences from tho Icg-bono or toolh of .some
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huge extinct animal arc ratlier creditable to the ingenuity

of natives of America, or of barbarians of the Old World

;

but their late continuance in the midst of European culture

sliows how recently the principles of comparative anatomy

obtained their present hold on the public mind. A tooth

weighing 4f lb, and a thigh-bone 17 feet long, having been

found in New England in 1712 (they were probably

mastodon), Dr Increase Mather thereupon communicated to

the Eoyal Society of London his confirmation from them of

the existence of men of prodigious stature in the ante-

diluviau tvoi-'d (see the Philosophical Tj'ansactions, vol. xxiv

p. 85 ; D. Wilson, Prehisloric Jfan, vol. i. p. 54). The
giants ia the streets of Basel a'nd supporting the artns of

Lucerne appear to have originated from certain fossil bones

found in 1577, examined by the phj'sician Felix Plater, and
pronounced to have belouged to a giant some 16 or 19 feet

high. These bones have since been referred to a \'ery

different geological gerius^ but within the present century

Plater's giant skeleton was accepted as a genuine relic of

the giants who once inhabited the earth. See the disserta-

tion of Le Cat, cited in the 5th edition of the Encyclopaedia

Jiritannica (1817). (e. b. t.)

GIANT'S CAUSEWAY, a promontory of columnar
basalt, situated on the coast of Antrim in the north of

Ireland. It is divided by whin-dykes into the Little

Causeway, the Middle Causeway or " Honeycomb," as it is

locally termed, and the Larger or Grand Causeway. The
pillars composing it are close-fitting and for the most part

Bomewhn,t ir'-egular hexagons, made up of articulated por-

tions varying from a few inches to some feet in depth, and
concave .or conve.c at the upper and lower surfaces. In
diameter the pillars vary from 15 to 20 inches, and in

height some are as much as 20 feet. The Great Causeway
Ls chiefly from 20 to 30, and for a few yards in some places

nearly 40 feat in breadth, e:iclusive of outlying broken
pieces of rock. It is highest at its narrowest part. At
about half a dozen yards from the cliff, widening and be-

coming lower, it e-ctends outwarcis into a parade or plat-

form, which has a slight seaward indication, but is easily

v/alked on, and for nearly 100 jards is always above water.
At the distance of about 150 yards from the cliff it turns
a little to the eastward for 20 or 30 yards, and then sinks
into the sea. The neighbouring cliffs exhibit in many places

columns similar to those of the Giant's Causeway, a con-

siderable exposure of them being visible at a distance of

about 100 roods in the bay to the eastward. A group of

(hese columns, from their arrangement, have been fancifully

named the " Giant's Organ." The most remarkable of the

cliffs is the Pleaskiu, the upper pillars of which have the

appearance of a colonnade, and are 60 feet in height

;

beneatii these is a mass of coarse black amygdaloid, of the

same thickness, underlain by a second range of basaltic

pillars, from 40 to 50 feet in height. Near the Giant's

Causeway are the ruins of the castles of Dunseverick and
Dunluce, situated high above the sea on insulated crags, and
the swinging bridge of Carrick-a-Rede, spanning a chasm of

80 feet deep, and connecting a rock, which is used as a
salmon-fishing station, with the mainland. Fairhead, a pro
montory composed of columnar greenstone, the highest point
on the coast, has an altitude of 550 feet.

Sec Hamilton, Letters from the Coast of Antrim ; Diibourdiew,
Statistical Survey of Antrim ; and articles Antrim and Gkology.

GIARRE, a town of Sicily, in the province of Catania,
between Etna and the sea, with a station on the railway
from Messina to Catania, distant from the former 40 miles,

and from the latter nearly 19. It is a flourishing place of

6956 inhabitants, according to the census of 1871, or of
9990 if the suburbs of Macchia, St Giovanni, and St Alfio

are included ; but it has little to show except a handsome
modern church, and is mainly of interest as the point from

|

which touri.st.s start to visit the remains of the gigantic

chestnut tree of the hundred horses (di cento cavalti).

GIAVENO, a market-town of Italy, in the province of

Turin, and circondario of Susa, about 16 miles W. of Turin,

at the foot of the Cottia'n Alps, and on the left bank of the

Sangone, a head water of the Po. It pos.sesses a fine old

castle, an almshouse, a gymnasium, a children's asylum,

several well-built churches, and an ancient abbatial resi-

dence ; and its inhabitants manufacture paper and silk, and

maintain a trade in wine and timber. Population of the

town in 1871 5722, and of the commune 9038.

GIB, Adam (1714-17SS), the leader of the Antiburgher

section of the Scottish Secession Church, was born April

14, 1714, in the parish of Muckhart, Perthshire, and, on

the completion of his literary and theological studies at

Edinburgh and Perth, was licensed as a preacher in 1740.

In the following year he was ordained minister of the large

Secession congregation of Bristo, Edinburgh, being the

first in the city inducted into such a charge ; and there

his powerful intellect and his intensity of character soon

secured for him a position of considerable prominence.

In 1742 he caused some stir by the publication of an in-

vective entitled .^1 warning against countenancing the

ministrations of Mr George WhitefielJ ; and in 1745 he was

almost the only minister of Edinburgh who continued to

preach, and to preach against rebellion, while the troops of

Charles Edward were in occupation of the town. When in

1747 " the Associate Synod," by a narrow majority, decided

not to give full immediate effect to a judgment which bad
been passed in the previous year against the lawfulness of

the " Burgess Oath,"i Gib led the protesting minority, who
forthwith separated from their brethren and formed the

Antiburgher Synod. It was chiefly under his influence

that it was agreed by this ecclesiastical body at subsequent

meetings to summon to the bar their "Burgher" brethren,

and finally to de|iose and excommunicate them for contu-

macy. In 1765 he made a vigorous and able reply to the

General Assembly of the Church of Scotland, which had
stigmatized the Secession as " threatening the peace of the

country ;
" and this apology was further developed in his

fjisplay of the Secession Testimony, published in 1774.

From 1753 (when after protracted litigation he was com-

pelled to leave the Bristo church) till within a short period

of his death, which took place June 18, 1788, he preached

regularly in Nicolson Street church, which is said to have

been filled every Sunday with an audience of 2000 persona.

Besides other publications, he wrote a volume of Sacred

Contemplations (1786), to which was appended an "Essay
on Liberty and Necessity" in reply to Lord Karnes.

GIBBON. See Ape, vol. ii. p. 150.

GIBBON, Edwaed (1737-1794), one of the most cele-

brated historiaris of any age or country, w'as also his own
historian. He has left us one of the most piquant auto-

biographies ever written. In the following sketch the chief

incidents of his life will be condensed from that authentic

source. For more than facts, even for the setting of these,

it is needless to say that it would be unwise to trust to any
man's autobiography—though Gibbon's is as frank as most.

There are points on which vanity will say too much, and
perhaps others on which modesty will say too little.

Gibbon was descended, he tells us, from a Kentish family

of considerable antiquity ; among his remoter ancestors he
reckons the Lord High 'Treasurer Fiennes, Lord Say and
Sele, whom Shakespeare has immortalized in his Henry VI.

^ This was an oath imposed upon all turgesses of Eilinljuigh, Glas-
gow, Perth, and some other towns, by which they " jirofcised and
allowed the true religion presently profe.'i.sed within this realm, and
authorized bytho laws thereof." The question was whetlicr theois

words implied an approbation of the Established Church, with all its

"corruptions."
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HL'! gmudfatbcr was a man of ability, an enterprising

merchant of Loudon, one of tlio commissioners of customs

under the Tory ministry during the last four years of

Queen Anne, and, in the judgment of Lord Bolingbroke,

as deeply versed in tlie " commerce and finances of Eng-

land" as any man of his time. He was not always wise,

however, either for himself or his country; for he became

deeply involved in the South Sea Scheme, in the disastrous

collapse of which (1720) he lost the ample wealth he

had amassed. As a director of the company, moreover,

iie was suspected of fraudulent complicity, talcen into

custody, and heavily fined; but £10,000 was allowed

him out of the wreck of his estate, and with this his skill

and enterprise soon constructed a second fortune. He died

at Putney in 1736, leaving the bulk of his property to his

two daughters—nearly disinheriting his only son, the father

of the historian, for having married against his wishes.

This son (by name Edward) was educated at Westminster^

and Cambridge, but never took a degree, travelled, be-

came member of Parliament, first for Pctersfield (173-1-),

then for Southampton (1741), joined the party against Sir

Robert Walpole, and (as his son confesses, not much to his

father's honour) was animated in so doing by "private

revenge " against the supposed " oppressor " of his family

in the Soutli Sea affair. If so, revenge, as usual, was
blind ; for Walpole had sought rather to moderate than

to inflame public feeling against the projectors.

The historian was born at Putney, Surrey, April 27 (Old
Style), 1737. His mother, Judith Porten, was the daughter

of a London m-erchant. He was the eldest of a family of

six sons and a daughter, and the only one who survived

childhood ; his own life in youth hung by so mere a thread

as to be again and again despaired of. His mother, be-

tween domestic cares and constant infirmities (which, how-
ever, did not prevent an occasional plunge into fashionable

dissipation in compliance witii her husband's wishes), did

but little for him. The " true mother of his mind as well

as of his health " was a maiden aunt—Catherine Porten
by name—with respect to whom he expresses himself in

language of the most grateful remembrance. " Many
anxious and solitary days," says Gibbon, " did she consume
with patient trial of every mode of relief and amusement.
Many wakeful nights did she sit by my bedside in tremb-
ling expectation that each hour would be my last." As cir-

cumstances allowed, she appears to have taught him read-

ing, writing, and arithmetic—acquisitions made with so lit tie

of remembered pain that " were not the error corrected by
analogy," he says, " I should be tempted to conceive them
as innate." At seven he was committed for eighteen months
to the care of a private tutor, John Kirkby by name, and
the author, among other things, of a "philosophical fiction,"

entitled the Life of Automatlies. Of Kirkby, from whom
he learned the rudiments of English and Latin grammar,
he speaks gratefully, and doubtless truly, so far as he
could trust the impressions of childhood. With reference to

Automatlies he is much more reserved in his praise, denj'-

ing alike its originality, its depth, and its elegance ; but,

he adds, " the book is not devoid of entertainment or in-

struction."

In his nintli year (1746), during a "lucid interval of

comparative health," he was sent to a school at Kingston-

upon-Thames; but his former infirmities soon returned, and
his progress, by his own confession, was slow and unsatisfac-

tory. " My timid reserve was astonished by the crowd and
tumult of the school ; the want of strength and activity

disqualified mo for the sports of the play-field

By the common methods of discipline, at the expense

^ The celebAted William Law had been for some time the private

tutor of this Edward Gibbon, who is supposed to have been the original

of the rather clever sketch of " natus" in the Serious Call.

of many tears and some blood, I purchased the knowledge
of the Latin syntax," but manifestly, in his own opinion,

the Arabian Ni'jhts, Pope's Homer, and Dryden"s Virgil,

eagerly read, had at this period exercised a much mora
powerful influence on his intellectual development than Phie-

drus and Cornelius Mepos, "painfully construed and darkly
understood."

In December 1747 his mother died, and he was taken
home. After a short time his father removed to the

"rustic solitude" of Buriton (Hants), but young Gibbon
lived chiefly at the house of his maternal grandfather,

at Putney, where, under the care of his devoted aunt, he
developed, he tells us, that passionate love of ' reading
" which he would not exchange for all the treasures of

India," and where his mind received its most decided

stimulus. Of 1748 he says, "This year, the twelfth

of my age, I shall note as the most propitious to the

growth of my intellectual stature." After detailing the

circumstances which unlocked for him the door of his

grandfather's " tolerable library," he says, " I turned over

many English pages of poetry and romance, of history and

travels. Vi'here a title attracted my eye, without fear or

awe I snatched the volume f.om the shelf." In 1749,

in his twelfth j'ear, he was sent to Westminster, still resid-

ing, however, with his aunt, who, rendered destitute by her

father's bankruptcy, but unwilling to live a life of depend-

once, had opened a boarding-house for Westminster school.

Here in the course of two years (1749-50), interrupted by

danger and debility, he " painfully climbed into the third

form;" but it was left to his riper age to "acquire the

beauties of the Latin and the rudiments of the Greek

tongue." The continual attacks of sickness which had re-

tarded his progress induced his aunt, bj' medical advice, to

take him to Bath; but the mineral waters' had no effect

He then resided for a time in the house of a physician at

Winchester ; the physician did as little as the mineral

waters ; and, after a further trial of Bath, he once more
returned to Putney, and made a last futile attempt to study

at Westminster. Finally, it was concluded that he would

never be able to encounter the discipline of a school ; and
casual instructors, at various times and places, were pro-

vided for him. Meanwhile his indiscriminate apiietite for

reading had begun to fix itself more and more decidedly upon
history ; and the list of historical works devoured by liiin

during this period of chronic ill-health is simply astonishing.

It included, besides Hearne's Duclor Historicus and the

successive volumes of the Universal Hisiori/, which was
then in course of publication, Littlebury's Ueroilottis,

Spelman's Xenophon, Gordon's Tacitus, an anonymous
translation of Procopius ; "many crude lumps of Speed,

Kapin, Mezeray, Davila, Machiavel, Father Paul, Bower,

<S:c., were hastily gulped. I devoured them like so many
novels ; and I swallow-ed with the same voracious appetite

the descriptions of India and China, of Jtexico and

Peru." His first introduction to the historic scenes

the study of which afterwards formed the passion of

his life took place in 1751, when, while along with hi.--

father visiting a friend in Wiltshire, he discovered in the

library " a common book, the continuation of Echard'.s

Roman History." " To me the reigns of the successors of

Constantine were absolutely new ; and I was innnersed in

the passage of the Goths over the Danube, when the sum-

mons of the dinner bell reluctantly dragged me from my
intellectual feast." Soon afterwards his fancy kindled witli

the first glimpses into Oriental history, the wild " barbaric"

charm of which he never ceased to feel. Ockley's book on

the Saracens "first opened his eyes" to the striking career

of Mahomet and his hordes ; and with his characteristic

ardour of literary research, after exhausting all that coul.!

be learned in English of the Arabs and I'crsians, the
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Tartars aud Turks, he forthwith plunged into the French

of D'Herbelot, and the Latin of Pocock's version of

Abulfaragius, sometimes understanding tUem, but oftener

only guessing their meaning. He soon learned to call

to his aid the subsidiary sciences of geography and
chronology, and before he was quite capable of reading

lliem had already attempted to weigh in his childish

balance the competing systems of Scaliger and Petavius,

of Marsham and Newton. At this early period he seems
already to have adopted in some degree the plan of study
he followed in after life, and recommended in his £ssai sia-

i'£titde—that is, of letting his subject rather than his author

determine his course, of suspending the perusal of a book
to reflect, and to compare the statements with those of other

uuthors,—so that he often read portions of many volumes
wliile mastering one.

Towards his sixteenth year he tells us " nature dis-

played in his favour her mysterious energies," and all

his infirmities suddenly vanished. Thenceforward, while

never possessing or abusing the insolence of health, he
could say " few persons have been more exempt from real

or imaginary ills." His unexpected recovery revived his

father's hopes for his education, hitherto so much neglected

ifjudged by ordinary standards ; and accordingly in Janu-
ary 17.52 he was placed at Esher, Surrey, under the care of

Dr Francis, the weO known translator of Horace. But
Gibbon's friends in a few weeks discovered that the new
tutor preferred the pleasures of London to the instruction

of his pupils, and irf this perplexity decided to send him
prematurely to Oxford, where he was matriculated as a

gentleman commoner of Magdalen College, 3d April, 1752.

According to his own testimony, he arrived at the university
*' with a stock of information which might have puzzled a

doctor, and a degree of ignorance of which a school-boy

might be ashamed." And indeed his huge wallet of scraps

stood him in little stead at the trim banquets to which he
was invited at Oxford, while the wandering habits by
which he had filled it absolutely unfitted him to be a guest.

He ivas not well grounded in any of the elementary branches,

which are essential to university studies, and to all success

in their prosecution. It was natural therefore that he

should dislike the university, and as natural that the uni-

versity should dislike him. Many of his complaints of the

system were certainly just; but it maybe doubted whether

any university system would have been profitable to him,

considering his antecedents. He complains especially of his

tutors, and in one case with abundant reason ; but, by his

own confession, they might have recriminated with justice,

for he indulged in gay society, and kept late hours. His
observations, however, on the defects of the English univer-

sity system, some of which have only very recently been

removed, are acute and well worth pondering, however little

relevant to his own case. He remained at Magdalen about

fourteen months. " To the university of Oxford," he says,

" I acknowledge no obligation ; and she will as cheerfully

renounce me for a son as I am willing to disclaim her for

a motlier. I spent fourteen months at Magdalen College ;

they proved the fourteen months the most idle and unpro-

fitable of my wholo life."

But thus "idle " though he may have been as a "stu-

dent," ho already meditated authorship. In the first long

vacation—during which ha, doubtless with some sarcasm,

says that " his taste for books began to revive "—he con-

templated a treatise on the age of Sesostris, in which

(and it was characteristic) his chief object was to investi-

gate not 80 much the events as the probable epoch of the

reign of that semi-mythical monarch, whom he was inclined

to regard as having been contemporary with Solomon.
" Unprovided with original learning, unformed in the

boblts of thiokiu^ unskilled in the aris of composition, I

resolved to write a book ;
" but the discovery cf his own

weakness, he adds, was the first symptom of taste. On his

first return to Oxford the work was " wisely relinquished,"

and never afterwards resumed. The most memorable inci-

dent, however, in Gibbon's stay at Oxford was his tem-

porary conversion to the doctrines of the church of Rome.

The bold criticism of Middleton's recently (1749) published

Free Enquiry into the Miraculous Powers which are supposed

to have subsisted in the Christian Church, appears to have

given the first shock to his Protestantism, not indeed by

destroying his previous belief that the gift of miraculous

powers had continued to subsist in the church during the

first four or five centuries of Christianity, but by con-

vincing him that within the same period most of the

leading doctrines of popery had been already introduced

both in theory and in practice. At this stage he was

introduced by a friend (Mr .Molesworth) to Bossuet's

Variations of Protestantism, and Exposition of Catholic

Doctrine (see Gibbon, Decline and Fall, c. rv., note 79).

" These works," says he, "achieved my conversion, and I

surely fell by a noble hand." In bringing about this " fall,"

however, Parsons the Jesuit appears to have had a con-

siderable share ; at least Lord Sheffield has recorded that

on the only occasion on which Gibbon talked with him on

the subject ho imputed the change in his religious views

principally to that vigorous Writer, who, in his opinion, had

urged all the best arguments in favour of Eoman Catholi-

cism. But be this as it may, he had no sooner adopted his

new creed than he resolved to profess it ; "a momentary
glow of enthusiasm" had raised him above all temporal con-

siderations, and accordingly, on June 8, 1753, he records

that having " privately abjured the heresies " of his child-

hood before a Catholic priest of the name of Baker, a

Jesuit, in London, he announced the same to his father in

an elaborate controversial epistle which his spiritual adviser

much approved, and which he himself afterwards described

to Lord Sheffield as having been " written with all the

pomp, the dignity, and self-satisfaction of a martyr."

The elder Gibbon heard with indignant surprise of this

act of juvenile apostacy, and, indiscreetly giving vent to

his wrath, precipitated the expulsion of his, son from
Oxford, a punishment which the culprit, in after years at

least, found no cause to deplore. In his Memoirs he speaks
of the results of his " childish revolt against the religion of

his country" with undisguised self-gratulation. It had de-

livered him for ever from the " port and prejudice " of the

university, aild led him into the bright paths of philosophic

freedom. That his conversion was sincere at the time,

that it marked a real if but a transitory phase of genuine
religious conviction, we have no reason to doubt, notwith-

standing the scepticism he f is himself expressed. " To
my present feelings it seems incredible that I should eve

believe that I believed in transubstantiation," he indeed de-

clares ; but his incredulous astonishment is not unmixed
with undoubting pride. " I could not blush that my tender

mind was entangled in the sophistry which had reduced the
acute and manly understandings of a Chillingworth or a
Bayle." Nor is the sincerity of the Catholicism he professed

in these boyish days in any way discredited by the fact of

his subsequent lack of religion. Indeed, as one of the

acutest and most sympathetic of his critics has remarked,
the deep and settled grudge he has betrayed towards every
form of Christian belief, m all the writings of his maturity,
may be taken as evidence that he had at one time experi-

enced in his own person at least some of the painful

workings of a positive faith.

But little time was lost by the elder Gibbon in the forma-
tion of a new plan of education for his son, and in devising

some method which if possible might effect the cure of his

"spiritual malady." The result of deliberation, aided by tlip
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advicaand experience of Lord Eliot, was that it was almost

immediately decided to fix Gibbon for some years abroad

under the roof of M. Pavilliard, a Calvinist minister at

Lausanne. In as far aa regards the instructor and guide

thus selected, a more fortunate choice could scarcely have

been made. From the testimony of his pupil, and the still

more conclusive evidence of his own correspondence with

the father, PaviUiard seems to have been a man of singular

good sense, temper, and tact. At the outset, indeed, there was

one considerable obstacle to the free intercourse of tutor anci

pupil : M. Pavilliard appears to have known little of Eng-

lish, and young Gibbon knewpractically nothing of French.

But this difficulty was soon removed by the pupil's dili-

aeoce; the very exigencies of his situation were of service

to him in calling forth all his powers, and he studied the

language with such success that at the close of his five

years' exile he declares that he "spontaneou.sly thought" in

French rather than in English, and that it had become more

familiar to " ear, tongue, and pen." It is well known that

in after years He had doubts whether he should not compose

his great work in French; and it is certain" that his

familiarity with that language, in spite of considerable

eiforts to counteract its effects, tinged his style to the last.

Under the judicious regulations of his new tutor a

methodical course of reading was marked out, and most

ardently prosecuted ; the pupil's progress was proportion-

ably rapid. With the systematic study of the Latin,

and to a slight extent also of the Greek classics, he con-

joined that of logic in the prolix system of Crousaz ; and
he further invigorated his reasoniug powers, as well as

enlarged his knowledge of metaphysics and jurisprudence,

by the perusal of Locke, Grotius, and Montesquieu. He
also read largely, though somewhat indiscriminately, in

French literature, and appears to have been particularly

struck with Pascal's Provincial Letters, which he tells us he

reperused almost every year of his subsequent life with new
pleasure, and which he particularly mentions as having been,

along with Bleterie's Life of Julian and Giannone's History

of Naples, a book which probably contributed in a special

sense to form the historian of the Roman empire. The
comprehensive scheme of study included mathematics also,

in which he advanced as far as the conic sections in the

treatise of L'Hopital. He assures us that his tutor did not

complain of any inaptitude on the pupil's part, and that

the pupil was as happily unconscious of any on his own

;

but here he broke off. He adds, what is not quite clear

from one who so frankly acknowledges his limited acquaint-

ance with the science, that he had reason to congratulate

himself that he knew no more. "As soon," he says, "as
I understood the principles, I relinquished for ever the

pursuit of the mathematics; nor can I lament that I

desisted before my mind was hardened by the habit of rigid

demonstration, so destructive of the finer feelings of moral
evidence, which must, however, determine the actions and
opinions of our lives."

Under the new influences which were brought to bear on
him, he in less than two years resumed his Protestantism.
" He is willing," he says, to allow M. Pavilliard a " hand-
some share in his reconversion," though he maintains, and
no doubt rightly, that it was principally due " to his own
solitary reflections." He particularly congratulated himself

on having discovered the "philosophical argument" against

transubstantiation, "that the test of- Scripture which seems
to inculcate the real presence is attested only by a single

sense—our sight, while the real presence itself is disproved
by three of our senses—the sight, the touch, and the taste.''

Before a similar mode of reasoning, all the other distinctive

articles of the Piomish creed " disappeared like a dream "
;

and "after a full conviction," on Christmas day, 1754, he
received the sacrament in the church of Lausanne.

Although, however, he adds that at this point he suspended
his religious inquiries, " acquiescing with implicit belief in
the tenets and mysteries which are adopted by the general
consent of Catholics and Protestants," his readers will pro-
bably do him no great injustice if they assume that even
then it was rather to the negations than to the affirmations
of Protestantism that he most heartily assented.
With all his devotion to study at Lausanne^ (he read ten or

twelve hours a day), he still found some time for the acqui-
sition of some of the lighter accomplishments, such as ridiug,
dancing, drawing, and also for mingling in such society as
the place had to offer. In September 175-5 he writes to
his aunt, " I find a great many agreeable people here, see
them sometimes, and can say upon the whole, without
vanity, that, though I am the Englishman here who spends
the least money, I am he who is most generally liked."

Thus his " studious and sedentary life " passed pleasantly

enough, interrupted only at rare intervals by boyish ex-

cursions of a day or a week in the neighbourhood, and
by at least one memorable tour of Switzerland, by JBasel,

Ziirich, Lucerne, and Bern, made along with Pavilliard

in the autumn of 1755. The last eighteen months of

this residence abroad saw the infusion of two new
elements—one of them at least of considerable import-

ance—into his life. In 1757 Voltaire came to reside

at Lausanne ; and although he took but little notice of

the young Englishman of twenty, who eagerly sought
and easily obtained an introduction, the establishment

of the theatre at Monrepos, where the brilliant versifier

himself declaimed before select audiences his own pro-

ductions on the stage, had no small influence in forti-

fying Gibbon's taste for the French theatre, and in at

the same time abating that " idolatry for the gigantic

genius of Shakespeare which is inculcated from our in-

fancy as the first duty of an Englishman." In the same
year—apparently about June—he saw for the first time,

and forthwith loved, the beautiful, intelligent, and accom-

plished Mademoiselle Susan CurcAod, daughter of the

pasteur of Grassier. That the passion which she inspired in

him was tender, pure, and fitted to raise to a higher level

a nature which in some respects was much iu need of such

elevation will be doubted by none but the hopelessly

cynical ; and probably there are few readers who can peruse

the paragraph in which Gibbon "approaches the delicate

subject of his early love" without discerning in it a pathos

much deeper than that ofwldch the writer was himself

awjre. During the remainder of hi^ residence at Lausanne

he had good reason to "indulge his dream of felicity";

but on his return to England, " I soon discovered that my
father would not hear of this strange alliance, and that

without his consent I was myself destitute and helpless.

' The Journal for 1765 recoi-ds that during that year, besides

writing and .translating a great deal in Latin and Frencli, he liad

read, amongst other works, Cicero's EpUlolix ad Familiarca, his

Bruiiis, all his Oratimis, his dialogues De Amieitia and Dc SmccliUe,

Terence (twice), and Pliny's EpulJcs. In January 1756 he says :

—

" I determined to read over the Latin authors in order, and read this

year Virgil, Sallust, Livy, Velleius Paterculus, Valerius Maximus,

Tacitus, Suetonius, Quiiitus Curtius, Justin, Floras, Plautus, Tereuce,

and Lucretius. I also read and meditated Locke Upon the Understand'

ing." Again in January 1757 he writes:
—" I began to study algebra

under JL de Traytorrens, went through the elements of algehra and

geometrj-, and the three first books of the Jlarquis de I'Hopital's Coni.'.

Sections. I also read Tibullus, Catullus, Propertius, Horace (with

Dacier's and Torrentius's notes), Virgil, Ovid's Epistles, with Mezi-

r'rtc's commentary, the Ars Amandi, &nA the Elegies; likewise the

Augustus and Tiberius of Suetonius, and a Latin translation of Dion

Cassias from the death of Julius Cresar to the death of Augustus. 1

also continued my corresporidence, begun last year, with M. Allamand

of Bex, and the Professor Breitinger of Ziirich, and opened a new one

with the Professor Gesner of Gijttingen. N.B.—Last year and this 1

read St John's Gospel, with part of Xenophon's Ojropwdia, the Iliad,

and Herodotus; but, upon the whole, I rather neglected my Gi-eek."*
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After a painful struggle I yielded to my fate ; I sighed as

a lover, 1 obeyed as a son ; my wound was insensibly healed

by time, absence, and the habits of a new life." ^

In 1758 he returned with mingled joy and regret to Eng-

land, and was kindly received at home. But he found a

stepmother there ; and this apparition on his father's hearth

at first rather appalled him. The cordial and gentle

manners of Mrs Gibbon, however, and her unremitting care

for his happiness, won bim from his first prejudices, and
gave her a permanent place in his esteem and affection.

Pe seems to have been much indulged, and to have led a

very pleasant life of it ; he pleased himself in moderate

excursions, frequented the theatre, mingled, though not

very often, in society; .was sometimes a little extravagant,

pnd sometimes a little dissipated, but never lost the benefits

of his Lausanne e.xile ; and easily settled into a sober, dis-

creet, calculating Epicurean philosopher, who sought the

summum bonum of man in temperate, regulated, and elevated

pleasure. The first two years after his return to England
jie spent principally at his father's country seat at Buriton,

in Hampshire, only nine months being given to the metro-

polis. He has left an amusing account of his employments

in the country, where his love of study was at once inflamed

by a large and unwonted command of books and checked

by the necessary interruptions of his otherwise happy
domestic life. After breakfast "he was expected," he
pays, to spend an hour with Mrs Gibbon ; after tea his

father claimed his conversation ; in the midst of an in-

teresting work he was often called down to entertain idle

visitors ; and, worst of all, he was periodically compelled

to return the well-meant compliments. He mentions that

he dreaded the " recurrence of the full moon," which was
the period generally selected for the more convenient

accomplishment of such formidable excursions.

His father's library, though large in comparison with that

he commanded at Lausanne, contained, he says, "much
trash ;" but a gradual process of reconstruc'iion transformed

it at length into that " numerous and select" library which
was " the foundation of his works, and the best comfort of

his life both at home and abroad." No sooner had he re-

turned home than he began the work of accumulation, and
records that, on the receipt of his first quarter's allowance,

a large share was appropriated to his literary wants. " He
could never forget," he declares, " the joy with which he
exchanged a bank note of twenty pounds for the twenty
volumes of the Jfemoiis of the Academy of Inscriptions.''

an Academy which has been well characterized (by Sainte-

Beuve) as Gibbon's intellectual fatherland. It may not be
uninteresting here to note the principles which guided him
both now and afterwards in his literary purchases. " I am
not conscious," says he, " of having ever bought a book
from a motive of ostentation; every volume, before it was
deposited on the shelf, was either read or sufiiciently ex-

amined"; he also mentions that he soon adopted the

tolerating maxim of the elder Pliny, that no book is ever so

bad as to be absolutely good for nothing.

Ill London he seems to havo seen but little select society,

—partly from his father's taste, "which had always preferred

the highest and the lowest company," and partly from his

own reserve and timidity, increased, by his foreign educa-
tion, which had made English habits unfamiliar, and the

very language in some degree strange. And thus he was
led to draw that interesting picture of the literary recluse

among the crowds of London :
" While coaches were

rattling through Bond Street, I have passed many a solitary

evening in my lodging with my books. My studies were

* The affair, however, was not finally brolten off till 1763. Mdlle.
Curchod soon afterwards became tho wife of Neckcr, the famous fiuan-
cicr

; and Gibbon and tho Neckors frequently aftenvards met on terms
of mutual frieodship and esteem.

sometimes interrupted with a sigh, which I breathed

towards Lausanne ; and on the approach of spring I with

drew without reluctance from the noisy and extensive scene

of crowds without company, and dissipation without plea-

sure." He renewed former acquaintance, however, witli

the "poet" Mallet, and through him gained access to

j

Lady Hervey's circle, where a congenial admiration, not to

say afTectation, of French manners and literature made him
a welcome guest It ought to be added that in each of the

twenty-five years of his subsequent acquaintance with

London " the prospect gradually brightened," and his social

as well as his intellectual qualities secured him a wide circle

of friends. In one respect Mallet gave him good counsel

in those early days. He advised him to addict himself to

an assiduous study of the more idiomatic English writers,

such as Swift and Addison,—with a view to unlearn his

foreign idiom, and recover his half-forgotten vernacular,

—

a task, however, which he never peri'sctly accomplished.

Much as he admired these writers, Hume and Kubertson

were still greater favourites, as well from their subject as

for their style. Of his admiration of Hume's style, of ils

nameless grace of simple elegance, he has left us a strong

expression, when he tells us that it often compelled him to

close the historian's volumes with a mixed sensation of

delight and despair.

In 1761 Gibbon, at the age of twenty-four, after many
delays, and with many flutterings of hope and fear, gave

to the world, in French, his maiden publication, an IJss'ii

sur l'£lude de la Litterature, which he had composed tv.o

years before. It was published partly in compliance with

his father's wishes, who thought that the proof of some
literary talent might introduce him favourably to public

notice, and secure the recommendation of his friends for

some appointment in connexion with the mission of the

English plenipotentiaries to the congress at Augsburg which
wr,3 at that time in contemplation. But in yielding to

paternal authority, Gibl)on frankly owns that he " com-
plied, like a pious son, with the wish of his own heart."

The subject of this youthful effort was suggested, its

author says, by a refinement of vanity— " the desire of

justifying and praising the object of a favourite pursuit,"

namely, the study of ancient literature. Partly owing to

its being written in French, partly to its character, tlie

Essai excited more attention abroad than at home. Gibbon
has criticized it with the utmost frankness, not to say

severity ; but, after every abatement, it is unquestionably

a surprising effort for a mind so young, and contains many
thoughts which would not have disgraced a thinker or a

scholar of much maturer age. His account of its first re-

ception and subsequent fortunes in England deserves to be
cited as a curious piece of literary history. " In England,"
he says, "it was received with cold indifference, little read,

and speedily forgotten. A small impression was slowly dis-

persed ; the bookseller murmured, and the author (had his

feelings been more exquisite) might have wept over the

blunders and baldness of the English translation. The
publication of my history fifteen years afterwards revived the
memory of my first performance, and the essay was eagerly

sought in the shops. But I refused the permission which
Becket solicited of reprinting it; the public curiosity was
imperfectly satisfied by a pirated copy of the booksellers of

Dublin ; and when a copy of the original edition has been
discovered in a sale, the primitive value of half-a-crown has
risen to the fanciful price of a guinea or thitty shillings. "-

Sometime before the publication of the essay, Gibbon

' The Essai, in a good English translation, now appears in the
Miscellaneous Works. Villcmaiii finds in it "peu de vnes, nuUu
originalite surtout, mais une gi-ando passion litteraire; I'amour des
recherches savantes et du beau langnge. " Sainte-Beuve's criticism is

almost identical with Gibbon's own ; but though he finds that "La
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had entered a new and, one miglit suppose, a very i neon-

genial scene of life. In an hour of patriotic ardour he

became (June 12, 1759) a captain in the Hampshire

militia, and for more than two years (May 10, 17G0, to

December 23, 1762) led a wandering life of "military ser-

vitude." Hampshire, Kent, Wiltshire, and Dorsetshire

formed the successive theatres of what he calls his " blood-

less and inglorious campaigns." He complains of the

busy idleness in which his time was spent; but, con-

sidering the circumstances, so adverse to study, one is

rather surprised that the military student should have

done so much, than that he did bo little ; and never pro-

bably before were so many hours of literary study spent in

a tent. In estimating the comparative advantages and dis-

advantages of this wearisome period of his life, he -has

summed up with the impartiality of a philosopher and

the sagacity of a man of the world. Irksome as were his

employments, grievous as was the waste of time, uncongenial

as were his companions, solid benents were to be set ofif

against these things : his health became robust, his know-

ledge of the world was enlarged, he wore off some of his

foreign idiom, got rid of much of his reserve ; he adds

—

and perhaps in his estimate it was the benefit to be most

prized of all
—"the discipline and evolutions of a modern

battalion gave me a clearer notion of- the phalanx and the

legion, and the captain of the Hampshire grenadiers (the

reader may smile) has not been useless to the historian of

the Roman empire."

It was during this period that he read Homer and Lon-

ginus, having for the first time acquired some real mastery

of Greek ; and after the publication of the Essai, his mind

was full of projects for a new literary effort. The Italian

expedition of Charles VIII. of France, the crusade of

Richard I., the wars of the barons, the lives and com-

parisons of Henry V. and the emperor Titus, the history

of the Black Prince, the life of Sir Philip Sydney, that of

Montrose, and finally that of Sir W. Raleigh, were all

of them seriously contemplated and successively rejected.

By their number they show how strong was the impulse to

literature, and by their character, how determined the bent

of his mind in the direction of history ; while their variety

makes it manifest also that he had then at least no special

purpose to serve, no preconceived theory to support, no
particular prejudice or belief to overthrow.

The militia was disbanded in 1762, and Gibbon joyfully

shook off his bonds ; but hia literary projects were still to

be postponed. Following his own wishes, though with his

father's consent, he had early in 1760 projected a Conti-

nental tour as the completion " of an English gentleman's

education." This had been interrupted by the episode of

the militia ; now, however, he resumed his purpose, and left

England in January 1763. Two years were "loosely de-

fined as the term of his absence," which he exceeded by
half a year—returning June 1765. He first visited Paris,

where he saw a good deal of D'Alembert, Diderot, Bar-

thilemy, Raynal, Helv^tius, Baron d'Holbach, and others

of that circle, and was often a welcome guest in the

saloons of Madame Geoffrin and Madame du Deffand.^

Voltaire was at Geneva, Rousseau at Montmorency, and
Buffon he neglected to visit ; but so congenial did he find

the society for whicn his education had so well prepared

him, and into which some literary reputation had already

preceded him, that he declared, " Had I been rich and inde-

lecture en est assez difficile et parfois obscure, la liaison des idees

echappe souvent par trop de concision et par le desir qua eu le jeune
auteur d'y faire entrer, d'y condenser la phipart de ses notes,," je
adds, " 11 y a, chemin faisant, des rues nenves et qui seutent I'Ms-

torien."

' Her letters to Walpole about Gibbon contain some interesting

remarks by this " aveugle clairvoyante, '"'

as Voltaire calls her; but
they belong to a later period (1777).

pendent, I should have prolonged and perhaps have fixed

my residence at Paris."

From France he proceeded to Switzerland, and spent

nearly a year at Lausanne, where many old friendships and
studies were resumed, and new ones begun. His reading

was largely designed to enable him fully to profit by the long

contemplated Italian tour which began in April 1761, and
lasted somewhat more than a year. He has recorded one

or two interesting notes on Turin, Genoa, Florence, and other

towns at which halt was made on his route ; but Rome was
the great object of his pUgrimage, and the words in which

he has alluded to the feelings- n-ith which he apj)roached it

are such as cannot be omitted from any sketch of Gibbon,

however brief. " My temper is not very susceptible of

enthusiasm, and the enthusiasm which I do not feel I have

ever scorned to affect But at the distance of twenty-five

years I can neither forget nor express the strong emotions

which agitated my mind as I first approached and entered

the Eternal City. After a sleepless night, I trod with a

lofty step the ruins of the forum ; each memorable, spot,

where Romulus stood, or Tully spoke, or C»sar fell, was at

once present to my eye ; and several days of intoxication

were lost or enjoyed before I could descend to a cool and

minute investigation." Here at last his long yearning for

some great theme worthy of his historic genius was gratified.

The first conception of the Decline and Fall arose as he

lingered one evening amid-st the vestiges of ancient glory.

"It was at Rome, on the i5th of October 1764, as I sat

musing amidst the ruinstif the Capitol, while the barefooted

friars were singing vespers in the temple of Jupiter, that the

idea of writing the decline and fall of the city first started

to my mind."

The five years ana a half which intervened between his

return from this tour, in June 1765, and the death of his

father, in November 1770, seem to have formed the por-

tion of his life which " he passed with the least enjoyment,

and remembered with the least satisfaction." He attended

every spring the meetings of the militia at Southampton,

and rose successively to the rank of major and lieutenant-

colonel commandant ; but was each year " more disgusted

with the inn, the wine, the company, an(J the tiresome re-

petition of annual attendance and daily exercise." From
his own account, however, it appears that other and deepe?

causes produced this discontent. Sincerely attached to his

home, he- yet felt the anomaly of his position. At thirty,

still a dependant, without a settled occupation, without a

definite social status, he often regretted that he had not
'• embraced the lucrative pursuits of the law or of trade,

the chances of civil office or India adventure, or even the

fat slumbers of the church." From the emoluments of a

profession he " might have derived an ample fortune, or a

competent income, instead of being stinted to the same

narrow allowance, to be increased only by an event

which he sincerely deprecated." Doubtless the secret

fire of a consuming, but as yet ungratified, literary ambi-

tion also troubled his repose. He was still contemplat-

ing "at an awful distance" The Decline and Fall, and

meantime revolved some other subjects, that seemed

more immediately practicable. Hesitating for some time

between the revolutions of Florence and those of Switzer-

land, he consulted M. Deyverdun, a young Swiss with

whom he had formed a close and intimate friendship

during his first residence at Lausanne, and finally decided

in favour of the land which was his " friend's by birth" and

"his own by adoption." He executed the first book in

French; it was read (in 1767), as an anonymous produc-

tion, before a literary society of foreigners in London, and

condemned. Gibbon sat and listened unobserved to their

strictures. It never got beyond that rehearsal; Hume,
indeed, approved of the performance, only deprecating as
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unwise tbe author's preference for Frencii ; bat Gibbon

sided with tbe majority.

In 1767 also he joined with M. Deyverdun in starting

a literary journal under the title of Memoires Litteraires de

la Grande Bretagne. But its circulation was limited, and

only the second volume had appeared (17G8) when Dey-

verdun went abroad. The materials already collected for a

third volume were suppressed. It is interesting, however,

to know that in the first volume is a review by Gibbon

of Lord Lyttelton's History of Henry II., and that the

second volume contains a contribution by Hume on

AValpole's Historic Doubts.

The next appearance of the historian made a deeper im-

pression. It was the first distinct print of the lion's foot.

" Ex ungue leonem" might have been justly said, for he

attacked, and attacked successfully, the redoubtable War-

burton. Of the many paradoses in the Divine Legation,

few are more extravagant than the theory that Virgil, in the

sjxth book of his JEneid, intended to allegorize, in the visit

of his hero and the Sibyl to the shades, the initiation of

yEaeas, as a lawgiver, into the Eleusinian mysteries. This

theory Gibbon completely exploded in his Critical Observa-

tions {\1 Id),—no very difficult task, indeed, but achieved

in a style, and with a profusion of learning, which called

forth the warmest commendations both at home and abroad.

Warburton never replied ; and few will believe that he

would not, if he had not thought silence more discreet.

Gibbon, however, regrets that the style of his pamphlet was

too acrimonious; and this regret,- considering his antago-

nist's slight claims to forbearance, is creditable to him.

"I cannot forgive myself the contemptuous treatment of a

man who, with all his faults, was entitled to my esteem :

and I can less forgive, in a personal attack, the cowardly

concealment of my name and character."

Soon after his '• release from the fruitless task of the

Swiss revolution" in 1768, he had gradually advanced from

the wish to the hope, from the hope to the' design, from the

design to the execution of his great historical work. His

preparations were indeed vast. The classics, " as low as

Tacitus, Pliny the Younger, and Juvenal," had been long

familiar. He now "plunged into the ocean of the Augustan

history," and "with pen almost always in hand," pored over

all the original records, Greek and Latin, between "Trajan and

the last of the Western Cassars. " The subsidiary rays of

medals and inscriptions, of geography and chronology, were

thrown on their proper objects ; and I applied the col-

lections of Tillemont, whose inimitable accuracy almost

assumes the character of genius, to fix and arrange within

ray reach the loose and scattered atoms of historical informa-

tion." The Christian apologists and their pagan assailants;

the Theodosian Code, with Godefroy's commentary; the

Annals a7id Antiquities of Muratori, collated with "the

parallel or transverse lines" of Sigonius and Maffei, Pagi

and Baronius, were all critically studied. Still following

the wise maxim which he had adopted as a student, "multum
legere potius quam multa," he reviewed again and again the

hnmortal works of the French and English, the Latin and

Italian classics. He deepened and extended his acquaint-

ance with Greek, particularly with his favourite authors

Homer and Xenophon ; and, to crown all, he succeeded in

ichieving the third perusal of Blackstone's Commentaries.

The course of his study was for some time seriously inter-

rupted by his father's illness and death in 1770, and by the

many distractions connected with the transference of his

residence from Buriton to London, It was not, indeed,

until October 1772 that he found himself at last independ-

ent, and fairly settled in his house and library, with full

leisure and opportunity to set about the composition of the

first volume of his history. Even then it appears from his

owa confession that ho long brooded over the chaos of

materials he had amassed before light dawned upon it. At
the commencement, ha says, " all was dark and doubtful ";

the limits, divisions, even the title of his work were unde-

termined ; the first chapter was composed three times, and

the second and third twice, before he was satisfied with his

efforts. This prolonged meditation on his design and its

execution was ultimately well repaid- by the result : so

methodical did his ideas become, and so readily did his

materials shape themselves, that, with the above excep-

tions, the original MS. of the entire six quartos was sent

uncopied to the printers. He also says that not a sheet

had been seen by any other eyes than those of author and

printer, a statement indeed which must be taken with a

small deduction ; or rather we must suppose that a few

chapters had been submitted, if not to the " eyes," to the
" ears " of others ; for he elsewhere tells us that he was
" soon disgusted with the modest practice of reading, the

manuscript to his friends." Such, however, were his pre-

liminary difficulties that he confesses he was often
" tempted to cast away the labour of seven years "; and Jt

was not iintil February 1776 that the first volume was
published. The success was instant, and, for a quarto, pro-

bably unprecedented. The entire impression was exhausted

in a few days; a second and a third edition were scarcely

adequate to the demand. The author might almost have
said, as Lord Byron after the publication of Childe Harold,

that " he awoke one morning and found himself famous."

In addition to public applause, he was gratified by the more
select praises of the highest living authorities in that branch

of literature :
" the candour of Dr Robertson embraced his

disciple;" Hume's letter of congratulation "overpaid the

labour of ten years." The latter, however, with his usual

sagacity, anticipated the objections which he saw could be

urged against the famous fifteenth and sixteenth chapters.

" I think you have observed a very prudent temperament

;

but it was impossible to treat the subject so as not to

give grounds of suspicion against you. and you may expect

that a clamour will arise,"

The "clamour" thus predicted was not slow to make itself

heard. Within two years the famous chapters had elicited

what might almo'st be called a library of controversy. The
only attack, however, to which Gibbon deigned to mate
any reply was thatof Davies, who had impugned hisaccuraiy

or good faith. His Vindication appeared in Pebruarjf,

1779; and, as Milman remarks, "this single discharge

from the ponderous artillery of learning and sarcasm laid

prostrate the whole disorderly squadron " of his rash and

feeble assail ants. ^

' For a very full list of publications in answer to Gibbon's attack on

Christianity reference may be made to the BibliograpJur s Mamial,

pp. 885-6 (1858). Of these the earliest were Watson's Apology

(1776), Salisbury's Strictures (1776), and Chelsnra's (anonymous)

Remarks (1776). In 1778 the Fexo Remarks by a Gentleman (Francis

Eyi-e), the Reply of Loftus, the Letters of Apthorpe, and the Examina-
tion of Davies appeared, Gibbon's Vindication (1779) called forth a

Reply by Davies (1779), and A Short Appeal to the Public by Francis

EjTe (1779). Laughton's polemical treatise was published in 1780,

and those of Milner and Taylor in 1781. Chelsum returned to the

attack in 1785 (A Reply to Mr Gibbon's Vindication), and Sir David

Dalrymple {An Inquiry into ike Secondary Causes, &c.) made his

first appearance in the controTersy in 1786. Travis's Letters on

1 John V. 7 are dated 1784; and Spedalieri's Confutuzione aelV

Esame del Cristianismo fatto da Gibbon -was published at Rtme
(2 vols, 4to) in the same year. It is impossible not to concur in almost

everj' point with Gibbon's own estimate of his numerous assailaits.

Their crude productions, for the most part, were conspicuous rather for

insolence and abusiveness than for logic or learning. Those of BisLop

Watson and Lord Hailes were the best, but simply because they ccn-

tented themselves with a dispassionate erposition of the general argu-

ment in favour of Cliristianity. Ihe most foolish and discreditabU

was certainly that of Davies ; his unworthy attempt to depreciate tht

great historian's learning, and his captious, cilVilling, acrimonious

charges of petty inaccuracies and discreditable falsification gave the

object of his attack an easy triumph.
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Two yearn before the publication of tliis first volume

Gibbon was elected member of parliament for Liskeard

(1774). His political duties did not suspend his prosecution

of his history, except on one occasion, ani for a little while,

in 1779, when he undertook, on behalf of the ministry, a

task which, if well performed, was also, it must be added,

weU rewarded. The French Government had issued a mani-

festo preparatory to a declaration of war, and Gibbon was

solicited by Chancellor Thurlow and Lord Weymouth,

secretary of state, to answer it. In compliance with this

request he produc'ed the able Memoire Justificatif, com-

posed in French, and delivered to the courts of Europe ; and

shortly afterwards he received a seat at the Board of Trade

and Plantations,—little more than a sinecure in itself, but

with a very substantial salary of nearly £800 per annum.

His acceptance displeased some of his former political associ-

ates, and he was accused of " deserting his party." In his

Memoir, indeed. Gibbon denies tl^thehad ever enlisted with

the Whigs. A note of Fox, however, on the margin of a copy

of The Decline andFall records a very distinct remembrance

of the historian's previous vituperation of the ministry;

within a fortnight of the date of his acceptance of office, he

is there alleged to have said that "there was no salvation for

this country until six heads of the principal persons in ad-

ministration were laid upon the table." Lord Shefiield

merely replies, somewhat weakly it must be said, that

his friend ne*«r intended the words to be taken literally.

More to the point is the often-quoted passage from Gibbon's

letter to Deyverdun, where the frank revelation is made :

" You have not forgotten that I went into parliament with-

out patriotism and without ambition, and that all ray views

tended to the convenient and respectable place of a lord

of trade."

In April 1781 the second and third quartos of his

History were published. They excited no controversy, and

were comparatively little talked about—so little, indeed,

as to have extorted from him a half murmur about " cold-

ness and prejudice." The volumes, however, were bought

and read with silent avidity. Meanwhile public events

were developing in a manner that had a considerable influ-

ence upon the manner in which the remaining years of

the historian's life were spent. At the genera] election in

1780 he had lost his seat for Liskeard, but had subse-

quently been elected for Lymington. The ministry of Lord

North, however, was tottering, and soon after fell ; the

Board of Trade was abolished by the passing of Burke's bill

in 1782, and Gibbon's salary vanished with it,—no trifle,

for his expenditure had been for three years on a scale

somewhat disproportionate to his private fortune. He did

not like to depend on statesmen's promises, which are pro-

verbially uncertain of fulfilment ; he as Kttle liked to

retrench ; and he was wearied of parliament, where he had

never given any but silent votes. Urged by such consider-

ations, he once more turned his eyes to the scene of his

early exile, where he might live on his decent patrimony

in a style which was impossible in England, and pursue

unembarrassed his literary studies. He therefore resolved

to fix himself at Lausanne.

A word only is necessary on his parliamentary career.

Neither nature nor acquired habits qualified him to be

an orator ; his late entrance on public life, his natural

timidity, his feeble voice, his limited command of idiomatic

English, and even, as he candidly confesses, his literary

fame, were all obstacles to success. "After a fleeting,

illusive hope, prudence condemned me to acquiesce in the

hrunble station of a mute\ ... I was not armed by

nature and education with the intrepid energy of mind and

^ In 1775 lie writes to Holroyd, "I am still a mute ; it is more

tremendous than I imagined; the great speakers fill me with despair;

the bad onea vrith teiTor."

voice—;' Vincentem strepitus et natum rebus agendis.'

Timidity was fortified by pride, and even the success of my
pen discouraged the trial of my voice." His repugnance
to public life had been strongly expressed to his father in

a letter of a very early date, in which he begged that the
money which a seat in the House of Commons would cost

might be expended in a mode more agreeable to him.

Gibbon was eight-and-thirty when he entered parliament;

and the obstacles which even at an earlier period he had not

had courage to encounter were hardly likely to be vanquished
then. Nor had he much political sagacity. He was better

skilled in investigating the past than in divining the future.

WhOe Burke and Fox and so many great statesmen pro-

claimed the consequences of the collision with America,

Gibbon saw nothing but colonies in rebellion, and a pater-

nal Government justly incensed. His silent votes were all

given on that hypothesis. In a similar wanner, while ha
abhorred the French Revolution when it came, he seems to

have had no apprehension, like Chesterfield, Burke, or even

Horace Walpole, of its approach; nor does he appear to have

at all suspected that it had had anything to do with the

speculations of the philosophic coteries in which he had
taken such delight. But while it may be doubted whether

his presence in Parliament was of any direct utility to the

legislative business of the country, there can be no question

of the present advantage which ho derived from it in the

prosecution of the great work of his life,—an advantage of

whicL he was fully conscious when he wrote :
" The eight

sessions that I sat in parliament were a school of civil

prudence, the first and most essential virtue of an historian."

Having sold all his property except his library—to him
equally a necessary and a luxury—Gibbon repaired to

Lausanne in September 1783, and took up his abode with

his early friend Deyverdun, now a resident there. Per-

fectly free from every engagement but those which his own
tastes imposed, easy in his circumstances, commanding just

as much society, and that as select, as he pleased, with

the noblest scenery spread out at his feet, no situation can

be imagined more favourable for the prosecution of his lit-

erary enterprise ; a hermit in his study as long as he chose,

he found the most delightful recreation always ready for

him at the threshold. " In London," says he, " I was lost

in the crowd ; I ranked with the first families in Lausanne,

and my style of prudent expense enabled me to maintain a

fair balance of reciprocal civilities. . . . Instead of a small

house between a street and a stable-yard, I began to occupy

a spacious and convenient mansion, connected on the

north side with the city, and open on the south to a beau-

tiful and boundless horizon. A garden of four acres had

been laid out by the taste of M. Deyverdun : from the

garden a rich scenery of meadows and vineyards descends

to the Leman Lake, and the prospect far beyond '.Le lake

is crowned by the stupendous mountains of Savoy." In

this enviable retreat, it is no wonder that a year should

have been sufiered to roll round before he vigorously re-

sumed his great work,—and with many men it would never

have been resumed in such a paradise. We may remark

in passing that the retreat was often enlivened, or in-

vaded, by friendly tourists from England, whose " frequent

incursions" into Switzerland our recluse seems half to

lament as an evil Among his more valued visitors wore

M. and Mme. Neeker ; Mr Fox also gave him two welcome

"days of free and private society" in 1788. DifTering as

they did in politics, Gibboii's testimony to the genius and

character of the great statesman is highly honourable to

both: "Perhaps no human being," he says, "was evei

more perfectly exempt from the taint of malevolence,

vanity, or falsehood."

When once fairly reseated at his task, he proceeded in

this delightful retreat leisurely, yet rapidly, to its compl*-
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tion. The fourtli volume, partly written in 1782, was

completed in June 178i; the preparation of the iifth

volume occupied less than two years ; while the sixth and

last, begun 18th May, 1786, was finished in thirteen months.

The feelings with which he brought his labours to a close

must be described in his own inimitable words :
" It was

on the. day, or rather night, of the 27th of June 1787",

between the hours of eleven and twelve, that I wrote the-

List lilies of the last page in a summer house in my garden.

After laying down' my pen, I took several turns in a berceau

or covered walk of acacias, which commands a prospect of

the country, the lake, and the mountains. The air was

temperate, the sky was serene, the silver orb of the moon
was reflected from the waters, and all nature was sUent.

I will not dissemble the first emotions of joy on the re-

covery of my freedom, and, perhaps, the establishment of

my fame. But my pride was soon humbled, and a sober

melancholy was spread over my mind by the idea that I-had

taken an everlasting leave of an old and agreeable com-

panion, and that wliatsoever might be the future date of

my History, the life of the historian must be short and pre-

carious."

Taking the manuscript with him, Gibbon, after an

absence of four years, once more visited London in 1787;
and the 51st anniversary of the author's birthday (27th

April 1788) witnessed the publication of the last three vol-

umes of The Decline and Fall. They met with a quick and
easy sale, were very extensively read, and very liberally and

deservedly praised for the unflagging industry and vigour

they displayed, though just exception, if only on the score

of good taste, was taken to the scoffing tone he continued

to maintain in all passages where the Christian religion was

specially concerned, and much fault was found with the

indecency of some of his notes.^

He returned to Switzerland in July 1788, cherishing

vague schemes of fresh literary activity ; but genuine sor-

row caused by the death of his friend Deyverdun interfered

with steady work, nor was it easy for him to fix on a new
subject which should be at once congenial and proportioned

to his powers ; while the premonitory mutterings of the

great thunderstorm of the French Revolution, which rever-

berated in hollow echoes even through the quiet valleys of

Switzerland, further troubled his repose. '• For some months

he found amusement in the preparation of the delightful

Memoirs (1789) from which most of our knowledge of his

))er3onal history is derived ; but his letters to friends in

England, written betweenl788 and 1793 occasionally betray

a slight but unmistakable tone of ennui. In April 1793 he

unexpectedly received tidings of the death of Lady Shef-

field ; and the motive of friendship thus supplied combined

with the pressure of public events to urge him homewards.

He aril.ed in England on tho following June, and spent the

summer at Sheffield Place, where his presence was even more

highly prized than it had ever before been. Returning to

London early in November, he found it necessary to consult

his physicians for a symptom which, neglected since 1761,

had gradually become complicated with hydrocele, and was

now imperatively demanding surgical aid ; but the painful

operations which had to be performed did not interfere

with his customary cheerfulnes.s, nor did they prevent him
from paying a Christmas visit to Sheffield Place. Here,

however, fever made its appearance ; and a removal to Lon-

don (January 6, 1794:) was considered imperative. Another
operation brought him some relief ; but a relapse occurred

* An anonymoan pamphlet, entitled ObsermCions on the three last

volwnes of the Jlonuin History, appea-ed in 1788; Ttisney's Sermon,
v)ith Strictures, In 1790 ; and W'liitaker'3 Review, in 1791. With
rcganl to the second of the above complaints, surprise will probably
lio folt that it was uot e.xtended to portions of the text as well as to

iho U0t03.

during the night of the 15th, and on the following day he
peacefully breathed his last. His remains were laid in the
burial place of the Sheffield family, Fletching, Sussex, where
an epitaph by Dr Parr describes his character and work in

the language at once of elegance, of moderation, and of truth.

The personal appearance of Gibbon as a lad of sixteen is

brought before us somewhat dimly in M. Favilliard's de-

scription of the " thin little figure, with a large head, dis-

puting and arguing, with the greatest ability, all the best

arguments that had ever been used in favour of popery."

What he afterwards became has been made more vividly

familiar by the clever silhouette prefixed to the Miscd-
laneons Woi-ls (Gibbon himself, at least, we know, did not

regard it as a caricature), and by Sir Joshua Reynolds's

portrait so often engraved. It is hardly fair perhaps to add
a reference to Suard's highly-coloured description of the

short Silenus-like figure, not more than 56 inches in height,

the slim legs, the large turned-in feet, the shrill piercing

voice; but almost every one will remember, from Croker's

Boswell, Colman's account of the great historian *' tapping

his snuff-box, smirking and smiling, and rounding his periods"

from that mellifluous mouth. It has already been seen that

Gibbon's early ailments all left him on the approach of

manhood ; thenceforn-ard, " till admonished by the gout,"

he could trul}' boast of an immunity well-nigh perfect from
every bodily complaint; -an exceptionally vigorous brain

and a stomach " almost too good," united to bestow upon
him a vast capacity alike for work and for enjoyment.

This capacity he never abused so as to burden his conscieace

or depress his spirits. " The madness of superfluous health

I have never known." To illustrate the intensity of the

pleasure he found alike in the solitude of his study and in

the relaxations of genial social intercourse, almost any page

taken at random, either from the Life or from the letters,

would suffice ; and many incidental touches show that he

was not a stranger to the delights of quiet contemplation

of the, beauties and grandeurs of nature. His manners, if

formal, were refined; his conversation, when he felt himself

at home, interesting and unaffected ; and that he was

capable alike of feeling and inspiring a very constant

friendship there are many witnesses to show. That liis

temperament at the same time was frigid and comparatively

passionless cannot be denied ; but neither ought this to be

imputed to him as a fault ; hostile criticisms upon the grief

for a father's death, that "was soothed by the conscious

satisfaction that I had discharged all the duties of filial

piety," seem somewhat out of place. His most ardent

admirers, however, are constrained to admit that he was de-

ficient in large-hearted benevolence ; that he was destitute

of any " enthusiasm of humanity"; and that so far as every

sort of religious yearning or aspiration is concerned, his

poverty was almost unique. Gibbon was such a man as

Horace might have been, had the Roman Epicurean been

fonder of hard intellectual work, and less prone than he was
to the indulgence of emotion.

Of Gibbon's mental qualities it is interesting to read the

estimate formed and recorded by himself on his twenty-

sixth birthday [May 8th, N.S., 1762] : "Wit I have none.

My imagination is rather strong than pleasing. My memory
both capacious and retentive. The shining qualities of my
understanding are extensiveness and penetration ; but I

want both quickness and exactness." Twenty -six years

afterwards, he wrote on the same subject in his Memoirs:—
" The original soil has been highly improved by cultivation

;

but it may be questioned whether some flowers of fancy,

some grateful errors, have not been eradicated with the

weeds of prejudice." - No student of The Decline and Fall

will accuse its author of immodesty or vanity in these self-

appreciations, but will rather be surprised that he should

have so considerabU' underestimated both Itis endowmpnt.i
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and his acquiremeuts. Of the kind and amount of varied

ability displayed in that truly immortal work it would be

almost impossible to speak iu language of exaggerated

praise,—the grapdeur and vastness of conception, the artis-

tic grouping, the masterly fulness and accuracy of detail,

the richness and vividnesa of description, the coruscating

liveliness, the polished sarcasm, the pungent wit. The

history of Rome is, for the many centuries which Gibbon

treats, the history of the world ; and it is nothing less than

astonishing that he should have been able to work with so

much ease the vast and incongruous materials into such a

•unity of design. It is the amplest historic canvas ever

spread, the largest historic painting ever executed by a

single hand ; and only a comprehensive and orderly intellect

of the highest rank could have grappled as Gibbon has done

with the task of blending that vast array of nations, in all

their varieties of costume, habit, language, and religion, into

one picturesque and harmonious whole. If Gibbon had ever

been conscious of any inexactitude in his mental habit, it

was a defect which he very early and very successfully

remedied. No man could declare more honestly than he

that " curiosity as well as duty had led him carefully to

examine all the original documents that could illustrate the

subject which he had undertaken to treat." With incredible

labour he was able to bring at last to his great life-work a

mind capable equally of ascending to the most comprehen-

sive, and of descending to the most minute surveys ; of

appreciating the beautiful and sublime in classic literature,

and yet of delighting in the verbal criticism, the tedious

collation, and dry antiquarian research by which the text

is established or illustrated ; of celebrating the more im-

posing events of history with congenial pomp of description,

and of investigating with the dullest plodder's patience and
perseverance the origin of nations, the emigrations of

obscure tribes, and the unpromising yet instructive pro-

blems which ethnology presents. In his pages the widest

deductions of historic philosophy alternate with attempts

to fix the true reading of an obscure passage or a minute

point of chronology or geography. It may even be said

that in these last investigations he took -almost as much
delight as in depicting the grander scenes of history, and
surrendered himself as absolutely for the time to the early

migrations of the Goths and Scythians as to the campaigns

of Belisariu3 or the conquests of the Saracens. Never has

historian evinced greater logical sagacity in making com-
paratively obscure details yield important inferences, or held

with firmer hand the balance in the case of conflicting pro-

babilities ; by no one lias sounder .judgment or greater self-

control been, on the whole, more uniformly exhibited in cases

where it is so easy for learned enthusiasm to run into

fanciful hypotheses.

While thus entitled to great and manifold praise. The
Decline cfiid Fall has not been, and can never be, exempt
from a certain measure of just censure. Even when the

occasional Gallicisms and grammatical absurdities pointed

out by the industry of critics have been willingly over-

looked, there yet remains something to be said on the

defects of its style. Precise, energetic, massive it is :

splendid, when the pictorial demands of the narrative re-

quire it, as that of Livy ; and sometimes, where profound
reflections ^re to be concisely expressed, as sententious and
graphic as that of Tacitus. But with all its great merits

it is too often formal and inflexible, and is apt to pall

on the ear by the too frequent recurrence of the same
cadence at equal intervals, and the too unsparing use of

antithesis. It is not veined marble, but an exquisite tesse-

lation ; not the fluent naturally-winding stream, but a
stately aqueduct, faced with stone, adorned with wooded
embankments, or flowing over noble arches, but an aque-

duct stiU. It is a just criticism of Sir James Mackintosh

that probably no great writer ever derived less benefit from
his professed models. Pascal, Voltaire, Hume, were his
delight ; and he acknowledges, as so unsuccessful a pupil
well might, that he often closed the pages of the last with
a feeling of despair. Addison and Swift he read for the
very purpose of improving his acquaintance with idiomatic
English, yet, as the above critic remarks, " with so little

success, that in the very act of characterizing these writers,
he has deviated not a little from that beautiful simplicity
which is their peculiar distinction."

In a work of such extent it is a venial fault that the
workmanship should not in all parts be equally perfect

;

"aliquando bonus dormitat." That Gibbon has sometimes
faUed in that lucidity of statement which is one of his very
strongest cliaraoteristics has often been successfully pointed
out ; and special reference may be made to the 59th
chapter, where he treats of the crusades. In this instance by
" a brief parallel " he has sought to save himself " the re-

petition of a tedious narrative," but has only succeeded in

presenting a superficial sketch that cannot be otherwise

characterized than as confused and badly written. Nor
has his penetration enabled him in all cases to reach the

true significance of some of the grander facts which, in

order to the adequate discharge of his task, it was of the
highest importance that he should have rightly understood.
Here it is not necessary to adduce any minor instances,

when it can be shown that he is out of harmony with the

truth, or at least with the truth as apprehended by the 19th
century, in a matter so fundamental as his conception of that

empire which declined and fell, and of that Christianity

which, as he rightly supposes, contributed to its overthrow.

In Mirabeau's correspondence there occurs a letter to

Sir Samuel Komilly containing the following criticism :

—

" I have never been able to read the work of M. Gibbon
without being astounded that it should ever have been
written in English ; or without being tempted to turn to

the author and say, ' You an Englishman ? No, indeed

!

That admiration for an empire of more than two hundred
millions of men, where not one had the right to call

himself free ; that effeminate philosophy which has more
praise for luxury and pleasures than for all the virtues

;

that style always elegant and never energetic, reveal at

the most the elector of HanOver's slave.' "^ Here Mirabeau
speaks in his own language what every one who in the least

values the characteristic features of modern political life

must, however inarticulately, have often felt. Gibbon's

enthusiasm for the empire of Trajan and the Antonines—
that "solid fabric of human greatness"—is undisguisecfand

perfectly sincere ; to his thinking, if the earth ever enjoyed

a golden age, it was then. The world was happy because

it was under a government which it could never think

of questioning or resisting,—happy because for once it had
got rid of all unavailing enthusiasms, whether political or

religious. Whether it was happy, and whether any hap-

piness it really possessed was not rather in spite of than

because of the prevalent political and religious indifi"erence,

are questions which not many historians will care to answer

as Gibbon did. It is manifest, however, that to him,

thinking of the Eoman empire as he did, it was well nigh

impossible to be just to Christianity. He could never for-

give a religion which, in his opinion, had overthrown " the

solid fabric of human greatness," and given to the world

the sorry sight of bare-footed friars chanting psalms on the

spot where once had been the august worship in which

everybody took part and positively no one believed. This

explains why one who can treat each and all of the ethnic

religions with the cold impartiality of a Chinese literatus*

^ See Sainte-Beuve, Causeries^ viii. 460.
- " II a du lettre chinois dans sa maniere d'appricier ks reKgions.

—Sauite-Beuve.
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is nnftble wLen Christianity comes to be discussed to con-

ceal bis hcirtfelt dislike. Compariug " superstition " with

"superstition," virtue with virtue, vice with vice, Gibbon

had formed a deliberate preference for the religion and

ethics of ancient Rome. Philosophical students of history,

even though they may fsel themselves unable to subscribe

the Athanasian creed, may now be said to be almost nnani-

mous, however, in finding that the phenomenon called

Christianity did mean for mankind a higher conception of

truth and a nobler conception of duty.

Upon the famous fifteenth and sixteenth chapters it is not

necessary to dwell, because at this time of day no Christian

apologist dreams of denying the substantial truth of any of

the more important allegations of Gibbon. Christians

may complain of the suppression of some circumstances

which might influence the general result ; and they must
remonstrate against the unfair construction of their case.

But they no longer refuse to hear any reasonable evidence

tending to show that 'persecution was less severe than had

ouce been believed; and they have slowly learned that they

can afford to concede the validity of all the secondary causes

assigned by Gibbon, and even of others still more dis-

creditable. The fact is, as the historian himself has again

and again admitted, that his account of the secondary

causis which contributed to the progress and establishment

of Christianity leaves the question as to the natural or

supernatural origin of Christianity practically untouched
;

that question still continues to be agitated, but the battle

is fought on a new field and with other weapons than those

selected by Giboon.
Of the original quarto edition of The Declwie and Fall, vol. i.

appeared, aa has already been stated, in 1776, vols. iL au4 iii. in

1781, and vols, iv -vi. (inscribed to Lord Korth) in 1788. In
later editions vol. i. was considerably altered by the author ; the
others hardly at all. The number of inodem reprints has been
very considerable ; but the most important and valuable English
edition is that of llilman (1839 and 1845), still more recently
enriched under the editorship of Dr W. Smith (8 vols. 8vo, 1854
and 1872). As a curiosity of literature Bowdler's edition, " adapted
to the use of families and young persons " by the expurgation of
" the indecent expression^ and all allusions of an improper tend-
ency " (5 vols. 8vo, 1825), may be specially noticed. The French
translation of Le Clei-c de Septchenes, continjea by Deraeunier,
Boulard, and Cantwell (1788-1795), has been frequently reprinted
in France. Itiieemstcbe certain that the portion usually attri-

buted to Septchenes wa-s, in part at least, the work of his distin-

guished pupil, Lo\us XVI. A new edition of the complete trans-
lation, prefaced by a letter on Gibbon's life and character, from the
pen of Siiard, and annotated by Guizot, appeared in 1812 (and again
in 1828). There are at least two German translations of Tlie

Decline and Fall, one by Wenck, Schreiter, and Beck (1S05-1807),
and a second by Sporschil (1862). The Italian translation (alluded
to bf Gibbon himself) was, along with Spedalieri's Coii/utoLzione,

reprinted at Milan in 1823. Gibbon's iliscdlaneaus IVorks, icilh

Memoirs of his Life and Writings, composed by himself; illustrated

from his letters, with occasior.al Notes and Narrative, published by
Lord ShciBeld in two volumes in 1796, has been often reprinted.
The new edition in five volumes (1814) contained some previously
unpublished matter, and in particular the fragment on the revolu-
tions of Switzerland. A French translation of the Miscellaneous
Works by Marigne appeared at Paris in 1798. There is also a.

German translation (Leipsic, 1801). It may be added that a
special translation of tlie chapt, r on Roman Lc^w {Gibbon's historische
Ucbcrsicht des Hiimischen Ilcchls) was published by Hugo at Gi^t-

tingen in 1839, and has frequently been used as a text-book in
German univerbities. 01 RO—J S ET.)

GIBBONS, Geinlino (1618-1721), a celebrated English
mood-carver, was born in 1648, according to some authorities

of Dutch parents at Rotterdam, and according to others of

English parents at London. By the former -he is said to

liave come to London after the great fire in 16G6. He early

displayed great cleverness and ingenuity in his art, on the
strength of which he Wiis recommended by Evelyn to

Charles II., who employed him in the execution both of

statuary and of ornamental carving in wood. In statuary
one of his principal works is a life-size bronze statue in the
court of Whitehall, representing Jamea II. in the dress

of a Roman emperor, and he also designed the base of the

statue of Charles I. at Charing Cross. It is, however, chiefiy

as an engraver in wood that he has acquired a reputation.

He was employed to execute the ornamental carving for the

chapel at Windsor, the foliage and festoons in the choir of

St Paul's, the baptismal fonts in St -James's, and an

immense quantity of ornamental work at Burleigh, Chats-

worth, and other aristocratic mansions. The finest of all

his productions in this style is believed to be the ceiling

which he devised for a room at Petworth. His Subjects are

chiefly birds, flowers, foliage, fruit, and lace, and many of

his works, for delicacy and elaboration of details, and truth-

fulness of imitation, have never been surpassed. He, how-

ever, sometimes wasted his ingenuity on trifling subjects :

many of his flowers used to move on their stems like their

natural prototj-pes when shaken by a- breeze. In 1714
Gibbons was appointed master carver in wood to George L
He died at London August 3, 1721.

GIBBONS, Oelando (1583-1625), like Johann
Sebastian Bach, was the most illustrious of a family of

musicians all more or less able. We know of at least

three generations of musical Gibbons, for Orlando's father.

William Gibbons, having been one of the waits of Cam-
bridge, may be assumed to have acquired some proficiency

in the art. His three sons and at least one of his grandsons

inherited and further developed his talent. The eldest,

Edward, was made bachelor of music at Cambridge, and
successively held important musical appointments at the

cathedrals of Bristol and Exeter; Ellis, the second son,

was organist of Salisbury Cathedral, and is the composer

of two madrigals in the collection known as the The
Triumphs of Oriana. Orlando Gibbons, the youngest

and by far the most celebrated of the brothers, was born

at Cambridge in 1583. Where arid under whom he studied

is not known, but in his twenty-first year he'was sufficiently

advanced and celebrated to receive the important post of

i organist of the Chapel Royal. His first published com-
position " Fantasies in three parts, cortiposed for viols,"

I

appeared in 1610. It seems to have been the first piece of

I music printed in England from engraved plates, or " cut

I in copper, the like not heretofore extant." In 1622 he was
created doctor of music by the university of Oxford. For
this occasion he composed an anthem for eight parts, claj)

your Hands, still extant. In the following year he became
organist of Westminster Abbey. Orlando Gibbons died

before the beginning of the civil war, or it may be supposed
that, like his eldest brother, he would have been a staunch
royalist. In a different sense, however, he died in the cause

of his master; for having been summoned to Canterbury to

produce a composition written in celebration of Charles's

marriage, he there fell a victim to small-pox on June C,

1625. Of his life very little i? known, but that little is

well summed up in the article > .ntributed by Mr W. H.
Husk to Dr Grove's Dictionary of Music and Musicians,

where a complete list of his compositions is also given. His
portrait may be found in Hawkins's weIl-knoT,n History.

The works of Gibbons may be divided into secular and
sacred compositions, the latter being by far the most im-

portant portion. His vocal pieces, madrigals, motets,

canons, songs, itc, are admirable specimens of part-writing,

and prove him to have been a perfect master of polyphonous
treatment. Many of them are for five voices, a very com-
mon number in those days ; but pieces for four and for six

voices also are by no means rare. To the first-named class

belong a Te Deum in D minor, two sets of Prects and other

compositions for church service, also most of the madrigals.

We have also some specimens of his instrumental music,

such as the six ineces for the virginals published in

Parthenia, u collection of instrumental music produced by
Gibbons in conjunction with Dr Bull and Byrd.
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GIBEON,a town famous in Old Testamentliistory,known

under the name of El Jib, situated 5 miles north-west of

Jerusalem. It is now a small village standing on an isolated

hill above a flat corn valley. The famous spring (2 Sam.

iL 1 3) comes out from . under a cliff on the south-east side

of the hill, and the water runs to a reserv lower down.

The sides of the hill are rocky, and remarkable for the regular

Btratificatioa of the limestone, which gives the hill at a

distance the appearance of being stepped. Scattered olive

groves surround the place. The name is derived from the

Hebrew root gabah, signifying " prominence," and there are

throughout Palestine many ancient sites situate on rocky

knolls which receive names {e.g., Gibeah, Geba, Gabe,

Gaba—nearlj' all represented by the present Jeba) derived

from this same root.

GIBRALTAR, a British fortress aud town in the south

ot Spain, occupying a grand peninsular headland, which

stretches almost duo south in a line with the eastern coast

of the province of Andalusia, separating the Bay of Algeci-

ras from the open sea of the Mediterranean, and command-
ing the strait by which the Mediterranean communicates

with the Atlantic. Its latitude js 36° 6" 23" N. and its

longitude 5° 20' 55" W. The " rock," as the promontory is

familiarly called, is about 2i miles in length, with a varying

breadth of from 2 to 6 furlongs. Rising abruptly from the

low sandy isthmus which connects it with the mainland to

a height of 1200 feet, the main ridge continues south for

about 1^ miles, being separated by two transverse depres-

sions, known respectively as the Northern and Southern

Quebrada, into three pretty distinct summits— the Wolf's

Crag or North Front, the Middle Hill or Signal Station

(1255 feet high), aud the Pan d6 Azucar or Sugar Loaf Hili,

dominated by O'Hara's tower (1408 feet). This last sum-

mit descends somewhat abruptly on the south to the Wind-
mill Plateau, an almost level area about half a mile in

length by a quarter in breadth, which, from a heigjit of

400 feet above the sea, slopes south till it is only 300 feet

above the sea, and then in its turn sinks abruptly for about

200 feet to the Europa Plateau, which, also sloping seaward,

terminates in a cliff about 50 feet high. Towards the cast

or Mediterranean side the promontory presents as precipi-

tous an4 inaccessible a front as towards the north, but

towards the west the ascent is comparatively gradual though

interrupted by longitudinal cliffs and ravines, and a con-

siderable space of fairly leve} -grouiid at the foot affords a

site for the town.

The basement rook of Gibraltar is for the most part a

greyish- white or pale grey limestone, of compact and some-

times crystalline texture, arranged in beds, but in some
places apparently amorphous. Above the limestone is a

series of dark greyish blue shales with intercalated beds and
bauds of grit, sandstone, and limestone ; and distributed

here and there about the promontory are various limestone

breccias, bone-breccias, and calcareous sandstones, as well

as loose sand and debris. It is evident that the whole

promontory has had an eventful geological history in com-
paratively recent periods. The limestone and the shales

are both of Lower Jurassic age, but the rest of the forma-

tions are of much mora ancient date. According to the

researches of Professors Ramsay and Geikie (" Geology
of Gibraltar," in the Qj^iarlerly Journal of the Geological

Society, London, 1878),the oldest superficial accumulation is

the unfossiliferous limestone breccia of Buena Vista, which
must have been formed under somewhat severer climatic

conditions than tbe present, and when the rock had a wider
area of low ground at its base. This period was probably
followed by one with a genial climate, during which the

promontory, if indeed it was not rather an isthmus between
Europe and Africa, was clothed with vegetation and
inhabited b;? a rich mammalian fauna, whose remains are

stiU found in the Genista caves. Nest there came a
subsidence of a large proportion of the rock to the extent
of 700 feet below the present level, the consequent erosion
of ledges and platforms, and the formation of the calcareous
sandstones which have incorporated shells of recent Mediter-
ranean species. The process of depression was apparently
interrupted by pauses. On its re-elevation, the land was
again of greater extent than now ; Africa and Europe were
perhaps reunited, and the climate was probably genial. By
a new depression the rock wee brought into its present geo-

graphical relations.

Like most masses of limestone formation, the promontory
of Gibraltar is honeycombed with caverns and subterrane-
ous passages, and the Genista cave, . already incidentally

mentioned, is only one of the many to which it owes the

title of the Hill of Caves. A special interest attaches to

Chart of Gibraltar.

some of them for the palseontological and arcliasological

remains which they yielded to the explorations of Captain

Brome between 1863 and 1868. St Michael's Cave, which

is the most frequently visited by strangers, has its entrance

about 1100 feet above the sea on the western face of the

rock in the line of the Southern Quebrada. A rapid slope

ofv earth gives admission to a hall 200 feet long by 70

feet high, the roof of which appears as if it were supported

by massive stalactite pillars ; and from this hall access

is obtained to a series of four similar caves connected

with each other by tortuous passages, the last cave being

situated about 300 feet below the surface, and about 40O

feet of travelling distance south by west from the entrance.

The first of the four was" called Victoria cave by its dis-

coverer Captain Brome, and the three others, being more

closely associated, received the common name of Leonora's
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cares. " Nothing," says Captain Brome, " can exceed the

beauty" of the stalactites ; they form clusters of every im-

aginable shape—statuettes, pillars, foliages, figures. Even

the American visitors have been compelled to acknowledge

that, as regards beauty and picturesqueness, even the

Mammoth Cave would not come near them." The mam-
malian remains of the Genista cave have been investigated

by Mr Busk (" Quaternary Fauna of Gibraltar," in Tram,

of Zool. Soc, vol. X. p. 2, 1877), and found to comprise

spetimens of a bear, probably Urs^cs fossilis of Goldfuss;

a h}-8ena, probably H. crocuta or gpelcea; •various species

of cats, from the size of a leopard to that of a wild cat ; a

rhinoceros similar to the species found in the valley of the

Thames ; two forms of ibex ; and the hare and the rabbit.

No trace has been discovered of Rhinoceros tichorimts, of

Ursiis spelceus, or of the reindeer, and the only relic of the

elephant as yet registered within the peninsula is a per-

fect specimen of the penultimate upper molar tooth of

Elephas antiguiis. For further details see James Smith of

JordanhiU " On the geology of Gibraltar," in Quart. Journ.

of Geol. Soc, vol. ii., and G. Busk and Hugh Falconer

"On the Fossil Contents of the Genista Cave," in Quart.

Journ. of Geol. Soc, vol. sxL, reprinted in Falconer's

Palceoniological Memoirs, London, 186S.

To the voyager entering the straits the rock presents a

bare and almost barren aspect, especially when the summer
suns have dried up the verdure ; but aa he approaches' he
discovers a considerable clothing of vegetation, and closer

acquaintance reveals the existence of an extensive flora.

Here and there a grassy glen gives shelter to a group
of trees, and the villas of the English residents are sur-

rounded with luxuriant gardens and copses. Dr E. F.

Kelaart in his Flora Calpensi^ (London, 1846) enumerates

upwards of 400 flowering plants and ferns as indigenous to

Gibraltar, and about fifty as introduced. Of the form?r a

few appear to be species peculiar to the rocL White
poplars, the cotton-tree, the pepper-tree or pimenta, the Uex,

and the pine are the most noticeable of the larger trees
;

the bella-sombra [Pliytolacca dioic'a), introduced by General

Don, the aloe, and the prickly pear are common ; and
on the eastern side of the rock the dwarf palm (Chamcerops

hmnilis) covers large areas. Among the fruit trees, which,

however, are cultivated rather for ornament than for profit,

may be mentioned the almond, the olive, the orange, the

lemon, the pomegranate, the fig, and the loquat. In January
and February many portions of the rock present a charming
sight from the profusion and beauty of the wild flowers.

The fauna of Gibraltar is naturally poor,—rabbits, foxes,

partridges, pigeons, and woodcocks being the principal

species. The little Barbary apes, of which every schoolboy
has heard, but which not every resident in Gibraltar

has seen, are few in number, not more than twenty per-

haps, and they usually inhabit the higher and eastern

parts of the rod:, except when they are driven towards the

lower grounds by the cold winds from the north-east. They
then do a little damage to the fruit trees ; but they enjoy
mpunity as perfect as that of the storks in Holland or

ihe ibis in Egypt. As to its climate Gibraltar belongs to

ihe subtropical zone, with a dry summer and a rainy season
i'n winter. Slore than half the rainfall of the year, which
puly amounts to about 28 or 30 inches, occurs in November,
December, and January ; and the three months of June,
July, and August are hardly refreshed by a shower. The
temperature is subject to frequent disturbances : from 93°

to 87° is the highest reached (July), and 43° the lowest
(February), and the mean for the summer months is from
74° to 79°.

. In summer the heat is tenjpered by a sea-breeze
which blows from about 10 a-sl till shortly before sunset..

Easterly winds or levanters' are common' from July to

November, and during their prevalence every living creature

seems to . suffer. Heavy dews and thick fogs occur fn

autumn, and are as disagreeable as they are unhealthy. In

the early part of the present century Gibraltar was notori-

ously filthy and ill-drained, and epidemic diseases committed
great ravages from time to time ; but great iinprovemenis

have been effected, especially through the sanitary com-
mission instituted in 1865. The inhabitants were formerly

dependent on the rainfall for most of their water supply,

the springs in the rock being both scanty and brackish ; but

in 1869 an abundant source of fairly good water was found

to exist under the sands of the North Front, and pumps
and conduits have been constructed for its distribution.

In 1876 the quality of the water was reported to be de-

teriorating. Besides the private tanks, still numerous
throughout the town, there are eight bomb-proof cisterns

for rain-water, of a total capacity of 40,000 tons. The
navy tank, for the supply of ships, holds from 9000 to

11,000 tons.

Gibraltar is emphatically a fortress, and ia some respects

its fortiflcations are unique. On the eastern side the rock

needs no defence beyoud its own precipitous clifl's, and in

all other directions it has been rendered practically impreg-

nable. Besides a sea-wall extending at intervals round the

western base of the rock, and strengthened by curtains and
bastions and three formidable forts, there are batteries in

all available positions from the sea-wall up to the summit
1 350 feet above the sea ; and a remarkable series of galleries

has been hewn out of the solid face of the rock towards the

north and north-west These galleries have an aggregate

length of between 2 and 3 miles, and their breadth is

sufiicient to let a carriage pass. Port-holes are cut at

intervals of 12 yards, so contrived that the gunners are safe

from the shot of any possible assailants. At the end of one
of the galleries hollowed out in a" prominent part of the

cliff is St George's Hall, 50 feet long by 35 feet wide, in

which the governor was accustomed to give fetes. Alter-

ations, extensions, and improvements are continually taking

place in the defensive system, and new guns of the most
formidable sort are gradually displacing or supplementing
the old-fashfoned ordnance. The whole population of

Gibraltar, whether civil or military, is subjected to certain

stringent rules. For even a days sojourn the alien must
obtain a pass from the town-major, and if he wish to remain
longer a consul or householder musi, become security for his

good behaviour. Licences of residence are granted only for

short periods—ten, fifteen, or twenty days—but they can be
renewed if occasion require. Jlilitary officers may introduce

a stranger for thirty days. • A special permit is necessary

if the visitor wishes to sketch.

Though the town of Gibraltar may be said to date from
the 14th century, it has preserved very little architectural

evidence of its antiquity. Kebuilt on an enlarged and im-

proved plan after its almost complete destruction during
the great siege, it is still on the whole a mean-looking town,

with narrow streets and lanes and an incongruous mixture
of houses after the English and the Spanish types. As a

proprietor may at any moment be called upon to give up his

house and ground at the demand of the military authorities,

he is naturally deterred from spending his money on sub-

stantial or sumptuous erections. The area of the town is

abcut 100 acres. The public buildings comprise the

cathedral of the Holy Trinity, a poor imitation of Moorish
architecture ; the governor's house, formerly a Franciscan

monastery and still familiarly known as "The Convent";
the exchange; the court-house; the civil hospital; the

revenue offices ; and the garrison library, planned by Colonel

Drinkwater in 1793. The library has excellent reading-

rooms, and contains from 40,000 to 45,000 volumes. At
the north-eastcorner of the town stand the remains of the

Moorish castle. Towards the south the lower grounds are
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Bccupied by the Grand Parade and the Alameda Gaidena,
Liid out by Geueral Dun in 1814 ; and beyond these are

the old convict establishment, the dockyard, and the new-
mole parade. Further south, at Rosia, is the naval hospital,

ercL'ted in 1771.

Gibraltar has been a free port since the year 1705,—

a

distinction which it owes in part to the refusal of the

emperor of Morocco to allow the export of materials for the

fortifications unless his subjects obtained full liberty of trade.

In the early part of the present century the commercial

activity of the little colony was remarkably great. While
the average value per annum of British manufactures ex-

ported to the rest of Spain during the ten years from 1831

to 18-40 was less than ^385,000, the corresponding average

for Gibraltar was more than .£486,000 ; and in the year

1840 the ratio of Spain and Gibraltar was i;404,252 to

£1,111,176. Since that date there has been comparatively

little advance,—the average annual Value of all the British

and colonial produce and manufactures for the ten years

from 1868 to 1877 being £1,074,785. Besides the legiti-

mate trade fostered by the demands of the garrison and the

neighbouring cities of Spain, Gibraltar has long had a large

contraband traffic especially in tobacco and Manchester

goods. Mainly Carried on by Spaniards, it continued to

thrive in spite of the exertions of the Spanish authorities,

and is now kept down mainly to the action of British

officials. About 1 200 tons of tobacco are sold annually in

the Jews' ^larket ; no fewer than eleven houses import

upwards of 1000 tr s annually; and its manufacture and
manipulation gi\ ^ employment, it is said, to about 1550
persons. Fully two-thirds of the tobacco comes from

Calcutta and other Indian ports. "Wool, grain, and
wax from Morocco, fruit, wine, oil, and other produce from

Spain, are sent to Gibraltar for transhipment to England,

France, Germany, Belgium, Holland, Portugal, America,

ports in the Mediterranean, India, and China." As a port

of call, the Bay of Gibraltar has recently increased in im-

portance. Upwards of 5000 vessels enter the port an-

nually, and of these more than half are propelled by steam.

The average annual tonnage of the ships that entered

between 1871 and 1875 was 2,069,508; and of this no

less than 1,594,174 was British. Quarantine was estab-

lished in 1830. By the shipping act of 1863 the governor

was empowered to remove from the register any vessel

guilty of a violation of the Spanish revenue laws discreditable

to the British fla^. In 1865 a duty was imposed on wines

and spirits. Great commotion was caused among the mer-

cantile population of Gibraltar in 1871 by a proposed

justoms ordinance, framed for the suppression of the smug-

gling. One of its chief provisions was that no tobacco

should be exported or imported in vessels of less than 100

tons burden or in packets of less than 80 lb.

The population of Gibraltar in 1840 was 15,554, of

whom 11,313 were British subjects and 4241 aliens; apd

by 1850 it had increased to 15,823, with 3641 aliens. In

1860 the civil population, including foreigners visiting

the garrison, amounted to 17,647 ; but the number of

resident inhabitants was only 15,467. According to retujns

for 1872 the total population was 18,695 (896.9 males and

9726 females), the aliens numbering 2241 and the military

6521. The deathrrate of the civil population varies from

25 to 31 per thousand, but it is almost always exceeded by

the birth-rate. JDuring the five years 1871-1875 the.average

niimber of births per annum was 592-4, and of deaths

538'2. Besides the natives, who themselves are of various

origin, there are always in the town considerable numbers

of Spaniards, Portuguese, and Italians, as well as stray re-

presentatives of almost every nationality engaged in the trade

of the Mediterranean. Though by the treaty of Utrecht

it was specially bargained bv Soain that " no leave shall be

given under any pretence whatever either to Jews or Moors
to reside or have their dwelling in the town of Gibraltar,"
the native Jews by 1844 numbered no fewer than 1385.

The greater part of the population is Roman Catholic,
but full religious liberty is of course enjoyed. The church
of the Holy Trinity was constituted to be a cathedral and
bishop's see of the Church of England in 1843. The
Wesleyans and the Presbyterians have places of worship.
St Andrew's, the new Presbyterian church, was built by
the Free Church of Scotland in 1854. A proposal for

concomitant endowment of " church bodies for the Anglican
and Roman Catholic communities " with the annual sum
of £500 was made by the governor in 1876, but it wa^s

not sanctioned by parliament. An annual grant to this

amount is made to both bodies, but the Government no
longer keeps the cathedral in repair. The Roman Catholic

bishop of Antinoe is vicar apo.<!tolic of Gibraltar.

Gibraltar was lobg an ill-managed and expensive colony ;

but its expenditure is now sometimes even less than its

revenue. During the five years from 1871 to 1875 the

average expenditure, increased by several unusual items,

was £43,988 ; and the average income was £42,464. For

1877 the expenditure was £41,585, or £1739 mure than

the income. The chief sources of the revenue are the port

and quarantine dues, the excise on the consumption ol

wines and spirits, and the ground and house rents,—the

three departments yielding respectively on the average

from 1871 to 1875 £11,011, £11,512, and £6,206. It is

worthy of note that the ground and house rentals have in-

creased from £5629 in 1871 to £7078 in 1875. Among
the heavier items of outlay are the governor's salary, which

amounts to £5000 per annum, and the judicial and ecclesi

astical expenses, which were, on an average from 1871 to

1875, respectively £3909 and £1061. The total cost of

the military establishment was, on the average of four years

from 1869 to 1873, £315,454,—of which £250,340 was the

average cost of the regular troops, £1610 for the jails, and

£19,293 for the barracks. The convict establishment

was abolished in 1875, At that date it contained 238

prisoners, who were managed on the associated system ;

and grievous complaints were made of the di95,culty of

maintaining satisfactory discipline.

Bistory.—Gibraltar was kno\yn to the Greek and Eoman geo-

graphers as Calpe or Alybe, the two names being probably corruptiona

of the same local (perhaps Phcenician) word. The eminence on the

African coast jiear Ceuta which bears the modem English name o(

Apes' Hill was then designated Abyla ; and Calpe and Abyla, .at

least according to an ancient .and widely current interpretation,

formed the renowned Pillars of Hercules (Herculis columns,

'WpaKXious a-TriKai) which for centuries were the limits of enterprise

to the seafaring peoples of the Mediterranean world. The strategic

importance of the rock appears to have been first discovered by the

Moors, who, when they crossed over from Africa in the 8th century,

selected it as the site of a fortress. From their leader Tarik ibn Zeyad

it was called Gebel Tarik or Tarik's Hill ; and, though the name had a

competitor in Gebel af Fut.ali or Hill of the Entrance, it gradually

gained acceptance, andstiUremains sufficiently recognizable mthecor-

ruptedform of the present day. Thefirstsiege of the rock was in 1309,_

when it was taken by Alonzo Perez de Guzman for Ferdinand IV^ of

Sirain, who, in order to attiact inhabitants to the spot, offered an

asylum to swindlers, thieves, and murderers, and promised to levy no

taxes on the import or export of goods. The attack of Ismail ben

Ferez in 1315 (2d siege) was frustrated ; but in 1333 Vasco Paez de

Meira, having allowed the fortifications and garrison to decay, was

obliged to capitulate to Mahomet IV. (3d siege). Alphonso's attempts

to recover possession (4th siege) were futile, thongh pertinacious and

heToic, and he was obliged to content himself with a tribute for the

rock fioni Abdul Melek of Granada ; but after his successful attack

on Algeciras in 13i4 lie was encouraged to try his fortime again at

Gibialtar. In 1349 he invested the rock, but the siege (5th siege) was

brought to an untimely close by his death from the plague in February

1350? The next or 6th siege resulted simply in the transference of

the coveted position from the hands of the king of Morocco to'those of

Yussef III. of Granada; and the 7th, undertaken by the Spanish

count of Nieola, Enrico de Guzman, proved fatal to the besiegerand

his forces. In 1462, however, success attended the effori:= "£ AJr".«>
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Je Areos (8tli siege), anJ in August the rock passed once more under

t'liristian sway. The duke of Medina Sidonia, a powerful grandee

who had assisU-d in its capture, was anxious to get possession of the

fortress, and though Henry IV. at first managed tb maintain the

claims of the crown, the duke ultimately made good his ambition

by force of arms (9th siege), and in 1469 the king was constrained

to declare his son and his heirs perpetual governors of Gibraltar.

In 1479 Ferdinand and Isabella made the second duke marquisof Gib-

raltar, and in 1492 the third duke Don Juan was reluctantly allowed

to retain the fortress. At length in 1501 Garcilaso de la Vega was

ordered to take possession of the place in the king's name and it was

formally incorporated with the domains of the crown. After Ferdi-

nand and Isabella were both dead the duke Don Juan tried in 1506

to recorer possession, and added a 1 0th to the list of sieges. Thirty-

four years afterwards the gan-ison had to defend itself against a much
mora formidable attack (11th siege)—the pirates of Algiers hijving

determined to recover the rock for Mahomet and themselves. The
conflict was severe, but resulted in the repulse of the besiegers.

After this the Spaniards made great efforts to strengthen the plate,

and they succeeded so well that throughout Europe Gibraltar was
regarded as impregnable.

In the course of the War of the SpaniSn Succession, however, it

was taken by a. combined English and Dutch fleet under Sir George

Kooke, assisted by a body of troops under Prince George of Hesse-

Darmstadt. The captors had ostensibly fought in the interests of

Charles archduke of Austria (afterwards Charles III.), but, though

his sovereignty oyer the rook was proclaimed on July 24, 1704, Sir

George Rooke on his ovra responsibility caused the English f ig to

be hoisted, and took possession in name of Queen Anne. It is

hardly to the honour of England that it was both unprincipled

enough to sanction and ratify the occupation, and ungrateful

enough to leave unrewarded the general to whose unscrupulous

patriotism the actjuisition was due. The Spaniards keenly felt the

injustice done to them, and the inhabitants of the town of Gibraltar

in great numbers abandoned their homes rather than recognize the

authority of the invaders. In October 1704 the rock was invested

by sea and land ; but the Spanish ships were dispersed by Sir

John Loake, and the martjuis of Villadarias fared so ill with his

forces that he was replaced by Marshal Tesse, who was at length

compelled to raise the siege in April 1705. During the next twenty
years there were endless negotiations for the peaceful surrender of

the fortress, and in 1726 the Spaniards again appealed to arms.

But the Gonde de la Tones, who had the chief command, succeeded

no better than his predecessors, and the defence of the garrison

under General Clayton and the earl of Portmore was so effective that

the armistice of June 23d {iractically put a close to the siege, though
two years elapsed before the general pacification ensued. The most
memorable siege of Gibraltar, indeed one of the most memorable of

all sieges, was that which it sustained from the combined laud and
eea forces of France and Spain during the years 1779-1783. The
grand attack on the place was made on the 13th September 1782,

and all the resources of power and science were exhausted by the

assailants in the fruitless attempt. On the side of the sea they

brouglt to bear against the fortress forty-six sail of the line, and a

countless fleet of guii and mortar boats. But their chief hope lay

in the floating batteries planned by D'Arcon, an eminent French
engineer, and built at the cost of half a raillinn sterling. They
were so constructed nsto be impenetrably by the red-hot shot which
it was foreseen the garrison would employ ; and such hopes were

entertained flf their efficiency that they were styled invincible.

The Count d'Artois (afterwards Charles X.) hastened from Paris to

witness the capture of the place. He arrived in time to see the total

destruction of the floating batteries, and a considerable portion of

the combined fleet, by the English fire. Despite this disaster, how-
ever, the siege continued till brought to a clo.se by the general

pacification, February 2d, 1783. The history of the four eventful

years' siege is fully detailed in the work of Drinkwater, who
nimself took part in tho defence, and in the M/e of its gallant

defender Sir George Augustus Eliott, afterwards Lord Heathfield,

whose military skill and moral courage place him among the best

soldiers and noblest men whom Europe produced during the 18th

century.

Sinee 1783 tho history of Gibraltar Has Deen comparatively

uneventful. In the beginning of 1801 there were rumours of a

Spanish and French attack, but the Spanish ships were defeated off

Algeciras in June by Admiral Saumarez. Improvements in the

fortifications, maintenance of military discipline, and legislation in

regard to trade and smuggling are the principal matters of recent

interest
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Antcll, A CircumtlanUalJournato/lbe Bloeiadeand Siege tsfOibrallar, 1779-1783,

Pverpool, 1784; Chevalier d'Ar^on, iUmotrei pour servir a Vhistoire du aUge <U
Oihraltar, I'ails. 1783 ; n<'nncn. Stelc/iet of the Medical Topography of the Medi-
terranean, Lnnd., 1830; Holssicr, Voyage botaniqye dans la Midi de VEipoffne,

Purl!, 1839: Mljor Hort, Drjcrlplions and legends of Oibrallar, Lond., 18S0; J.

M. Carter. Selict Views (n (libraltar, Lond., 184C ; Sayer, The History of Otbraltar,

Lond., 1862; A History of (libraltar; mth Photographic lUuttratUms by J. Ji.

Matm, Lond., 1870; itaion. Sortia from OibraUar, 1S72

GIBSON, Edmund (1G69-174S), bieliop of London, the

learned compiler of the Codex Juris Ecdesiastici Anglicani^

was born at Bampton in Westmoreland in 1669. After a

promising career at one of the local schools, he was in 16SG

entered a scholar at Queen's College, Oxford, where, at the

early age of twenty-two (1692), he distinguished himself by

the publication of a valuable edition of the Saxon Chronicle,

with a Latin translation, indices, and notes. This was fol-

lowed in 1693 by an annotated edition of the De Institutione

Oratoria of Quintilian, and in 1694 by a translation in two

volumes folio of Camden's Britannia, " with additions and

improvements," in the preparation of which he had been

largely assisted by the volunteered aid of various English

antiquaries. Shortly after Tenison's elevation to the see of

Canterbury in 1694 Gibson was appointed chaplain and

librarian to the archbishop, and at a somewhat later period

he became rector of Lambeth and archdeacon of Surrey. In

the discu.ssions which arose during the reigns of William

and Anne relative to tho rights and privileges of the Con-

vocation, Gibson took a very active part, and in a series of

pamphlets wannly argued for the right of the archbishop

to continue or prorogue that assembly. The controversy

suggested to him the idea of those researches which resulted

in the Codex Jiiris Ecdesiastici Anglicani, published in two

vols, folio in 1713,—a work which discusses more learnedly

and comprehensively than any other the legal rights and

duties of the English clergy, and the constitution, canons,

and articles of the English Church. In 1715 Gibson was
presented to the see of Lincoln, whence be was in 1723
translated to that of London, where for twenty-five years he

exercised an immense influence, being the authority chiefly

consulted by the court on all ecclesiastical aEFairs. While

a conservative in church politics, he yet respected tlie vari-

ous forms of dissent, and discouraged all attempts to prevent

dissenters from worshipping in the manner and according to

the principles which they preferred. He exercised a vigilant

oversight over the morals of all ranks and classes of the

community committed to his charge ; and his fearless

denunciation of the licentious masquerades which had

become highly popular at court finally lost him the royal

favour. Among the Literary efforts of his later years the

principal were a series of Pastoral Letters in defence of the
" gospel revelation," against " lukewaminess" and " en-

thusiasm," and on various topics of the day; also the

Preserwative against Popery, in 3 vols, folio (173S), a

compilation of numerous controversial writings of eminent

Church of England divines, dating chiefly from the period

of James II. Gibson died on the 6th September 174S.

A second edition of the Codex Juris, "revised and improved, with

large additions by the author," was published at Oxford in 1761.

Besides the works already mentioned, Gibson published a number
of Scrmoixs, and other works of a religious and devotional kind.

The yUa Thomm Bodldi with the Hisloria Bibh'olhcca; Bodlnancc
in the Catalogi libroniin inanuscriptoruin (Oxford, 1697), and the

Jidiqtiia; Spelmannianm (Oxford, 1698), are al^o from his pen.

GIBSON, John (1790-1866), sculptor, was bom near

Conway, in 1790, in very humble circumstances, his father

being a market gardener. He is a notable example of one

who, with 710 so-called start in life, carved his- way to dis-

tinction by the force of a steady purpose and strong will.

To his mother, whom he described as ruling his father and

all the family, he owed, like many other great men, the

energy and determination which carried him over every

obstacle. He narrowly escaped emigration to America, the

first step towards which took tho family to Liverpool,

where his mother's will iliterposed to keep them. He
was then nine years of age, and was sent to school. The
windows of the print shops of Liverpool riveted his atten-

tion ; and, having no means to purchase the commonest
print, he acquired the habit of committing to ocular memoiy
the outline of one figure after another, drawing it on his
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return home. Thus early did he form the system of observ-
j

ing, remembering, and noting, sometimes even a month

later, scenes and momentary actions from nature—a habit

ijeculiar in that degree to himself, but of the utmost im-

portance to all artists to practice. In this way he, by

degrees, transferred from the shop window to his paper at

home the chief figures from David's picture of Napoleon

crossing the Alps, which, by particular request, he copied

in bright colours aJ a frontispiece to a little schoolfellow's

new prayer-book, for sixpence. At fourteen years of age

Gibson was apijrenticed to a firm of cabinetmakers,—por-

trait and miniature painters in Liverpool requiring a

premium which his father could not give. This employ-

ment so disgusted him that after a year (being interesting

and engaging then apparently as in after life) he per-

suaded his masters to change his indentures, and bind

him to the wood-carving with which their furniture was

ornamented. This satisfied him for another year, when
an introduction to the foreman of some marble works, and

the sight of a small head of Bacchus, unsettled him again.

He had here caught a glimpse of his true vocation, and

in his leisure hours began to model with such success

that his efforts found their way to the notice of Mr
Francis, the proprietor of the marble works. The wood-

carving now, in turn, became his aversion ; and having

in vain entreated his masters to set him free, he insti-

tuted a strike. He was every day duly at his post, but did

no work. Threats, and even a blow, moved him not. At
length the offer of £70 from Francis for the rebellious

apprentice was accepted, and Gibson found himself at

last bound to a master for the art of sculpture. Francis

paid the lad 6s. a week, and received good prices for his

works,—sundry early works by the youthful sculptor, which

exist in Liverpool and the neighbourhood, ^oing by the

name of Francis to this day. It vj'as while thus apprenticed

that Gibson attracted the notice of Mr Eoscoe, whose taste

in Greek art seems to have been superior to his judgment in

Italian history. For him Gibson executed a basso nlievo in

terra cotta, now in the Liverpool JIuseum. Koscoe opened

to the sculptor the treasures of his library at Allerton, by
which he became acquainted with the designs of the great

Italian masters. A cartoon of the Fall of the Angels

marked this period,—now also in the Liverpool MiLseum.

We must pass over his studies in anatomy, pursued gratu-

itously by the kindness of a medical man, and his introduc-

tions to families of refinement and culture in Liverpool.

Roscoe was an excellent guide to the young aspirant, point-

ing to the Greeks as the only examples for a sculptor. Gib-

son here found his true vocation. A basso rilievo of Psyche

carried by the Zephyrs was the result. He sent it to the

lloyal Academy, where Flaxman, recognizing its merits, gave

it an excellent place. Again he became unsettled. The
ardent young breast panted for " the great university of

Art "—Rome ; and the first .=tep to the desired goal was to

London. Here he stood between the opposite advice and
influence of Flaxman and Chantrey—the one urging him to

Rome as the highest school of sculpture in the world, the

other maintaining that London could do as much for him.

It is not difficult to guess which was Gibson's choice. He
arrived in Rome in October 1817, at a comparatively late

age for a first visit. There he immediately experienced the

charm and goodness of the true Italian character in the

person of Canova, to whom he had introductions,—the

Venetian puting not only his experience in art but "his purse

at the English student's service. Up to this time, though
his designs show a fire and power of imagination in which no
teaching is missed, Gibson had had no instruction, and had
studied at no Academy. In Rome he first became acquainted

with rules and technicalities, in which the merest tyro was
before him. Canova introduced him into the Academy

sup[iorted by Austria, and, as is natural with a mind like

Gibson's, the first sense of his deficiencies in common
matters of practice was depressing to him. He saw Italian

youtlis already exceUiug, as they all do, in the drawing of

the figure. But the tables were soon turned. His first

work in marble—-a Sleeping Shepherd modelled from a
beautiful Italian boy—has qualities of the highest order.

Gibson was soon launched, and distinguished patrons, finst

sent by Canova, made their way to his studio in the Via
Fontanella. His aim, from the first day that he felt

the power of the antique, was purity of character and
beauty of form. He very seldom declined into the pretti-

ness of Canova, and if he did not often approach the
masculine strength which redeems the faults of Thorwaldsen,

he more than once surpassed him even in that quality. We
allude specially to his Hunter and Dog, and to the grand
promise of his Theseus and Robber, which take rank as tho

highest productions of modern sculpture. He was essen-

tially classic in feeling and aim, but here the habit of

observation we have mentioned enabled him to snatch a
grace beyond the reach of a mere imitator. His subjects

were gleaned from the free actions of the splendid Itiliaii

people noticed in his walks, and afterwards baptized with

such mythological names as best fitted them. Thus a girl

kissing a child, with a sudden wring of the figure, over her

shoulder, became a Nymph and Cupid ; a woman helping

her child with his foot on her hand on to her lap, a BaC7

chante and Faun ; his Amazon thrown from her Horse, one

of his most original productions, was taken from an accident

he witnessed to a female rider in a circus ; and the Hunter
holding in his Dog was also the resiUt of a street scene.

The prominence he gave among his favourite subjects to the

little god " of soft tribulations " was no less owing to his

facilities for observing the all but naked Italian children, in

the hot summers he spent in Rome.
In monumental .i.nd portrait statues for public places,

necessarily represented in postures of dignity and repose,

Gibson was very happy. His largest efi"ort of this class—the

group of Queen Victoria supported by Justice ard Clemency,

in the palace of Westminster—we agree with himself in

pronouncing his finest work in the round. Of noble

character also in execution and expression of thought is the

statue of Mr Huskisson with the bared arm ; and no lci«,

in effect of aristocratic ease and refinement, the seated figure

of Dudley North. He lays down the axiom in his journal

that the Greeks represented " men thinking, and Avomen

tranquil," and to the departure from this rule we attribute

the unattractive colossal statue of Sir Robert Peel in West-

minster Abbey. The very animation he has given to the

head is too individual to harmonize with the classic drapeiy,

or with the real character of the man. The great states-

man is here colloquial rather than eloquent in expression,

while the position of the right foot suggests the idea of a

walking figure. Great as he was in the round, Gibson's

chief excellence lay in basso rilievo, and in this less disputed

sphere he obtained his greatest triumphs. His thorough

knowledge of the horse, and his constant study of the Elgin

marbles—casts of which are in Rome-^resulted in the two

matchless bassi rilievi, the size of life, which belong to the

earl of Fitzwilliam—the Hours leading the Horses of the

Sun, and Phaethon driving the Ghariot of the Sun. ' Most
of his monumental works are also in basso rilievo.' Some
of these are of a ti-uly refined and pathetic character, sucli

as the monument to the countess of Leicester, that to his

friend Mrs Huskisson in Chichester Cathedral, and that of

the Bonomi children. In reviewing the qualities most
characteristic of this great artist, that of passionate expres-

sion may be said to stand foremost. Passion, either

indulged or repressed, was the natural impulse of his art :

—

repressed as in the Hours leading tho Horses of the Sun,
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and aa in the Hunter and Dog ; indulged, as scarcely before

seen in the same intensity in the whole range of sculpture,

as in the meeting of Hero and Leander, a drawing executei

before he left England, Gibson's power of drawing may

be pronounced to have been unsurpassed by any modern.

He had an iron hand, and iised the pen in rapid action with

as much certainty as if it had been the graver. Nowhere

is the fire of his genius so unmistakably seen as in these

first-hand prodaetions. Nor can we wonder that marble,

however highly wrought, could never entirely compensate

for what was necessarily lost in the translation. Gibson

was the first to introduce colour on his statues,—first, as

a mere border to the drapery of a portrait statue of the

Queen, and by degrees extended to the entire flesh, as in his

Venus, and in the Cupid tormenting the Soul, belonging to

Mr Holford. In both of these it amounts to no more than

the slightest tint. Gibson's individuality was too strongly

marked to be affected by any outward circumstances. In

all worldly affairs and business of daily life he was simple

and guileless in the extreme; but he was resolute in

matters of principle, determined to walk straight at any

cost of personal advantage. Unlike most artists, he was

neither nervous nor irritable in temperament. It was said

of him that he made the heathen mythology his religion ;

and indeed in serenity of nature, feeling for the beautiful,

and a certain philosophy of mind, he may be accepted as

a type of what a pure-minded Greek pagan, in the zenith

of Greek art, may have been. Gibson was elected R.A. in

1836, and bequeathed all his property and the contents of

his studio to the Royal Academy, where his marbles and

casts are open to the public. He died at Rome in January

1866.
The letters between Oibson and Mrs Henry Sandbach, grand

daughter of Mr Roscoe, and a sketch of Ids life that lady induced

him to write, furnish tlie chief materials for his biography. A
volume of engravings from his finished works .renders them very

indifferent jusrice. A volume of facsimiles from his drawings is

more worthy of him. (E. E.

)

GICHTEL, JoHANN Geokg (1638-1710), founder of

the mystic sect of Gichtelians or Angelic Brethren, was bom
at Ratisbon, where his father was a member of senate, on

the 14th of March 1638. Having acquired at school, besides

an ordinary elementary education, a considerable acquaint-

ance with Greek, Hebrew, Syriac, and even Arabic, he

proceeded to Strasburg to study divinity ; but finding that

the theological prelections of Schmidt and Spener there were

not conducive to the growth of his piety, he removed to

Spires, where he entered the faculty of law. In 1G64 he
was admitted an advocate at Ratisbon ; but having become
acquainted with the Baron von Weltz, an Hungarian noble-

man who cherished enthusiastic if not extravagant schemes

for the reunion of Christendom and the conversion of the

world, he abandoned all interest in his profession, and
became an energetic promoter of tJie " Christerbauliche

Jesusgesellschaft," or Christian Edification Society of Jesus,

in the interests of which he visited many parts of Germany
and Holland. The movement in its beginnings provoked

at least no active hostility ; but when Gichtel began to

attack the teaching of the Lutheran clergy und church,

especially upon the fundamental doctrine of justification

by faith, he exposed himself to a prosecution which ulti-

mately resulted in sentence of banishment and confiscation

(1665). After many months of wandering and occasionally

romantic adventure, he in January 1667 reached Holland,

and settled at Zwoll, where he co-operated with Breckling,

a man who shared his views and aspirations. Having
become involved in the troubles of this friend, Gichtel, after

a period of imprisonment, was banished for a term of years

from Zwoll, but finally in 1668 found a home in Amster-
dam, where in a state of poverty (which, however, never
became destitution), he lived out uurtirHiiie life of visions

and day-dreams, of prophecy and prayer. He became an

ardent student and disciple of Jacob Boehme, whose works

he published in 1682 (Amsterdam, 2 vols.) ; but before the

time of -his death, which occurred January 2i, 1710, he had

attracted to himself a small band of followers known as

Gichtelians or Angelic Brethren, who propagated certain

views at which he iiad ' arrived independently of Boelime.

Seekinc ever to hear the authoritative voice of God within

them, and endeavouring to attain to a tie altogether free

from carnal .desires, like that of "the angels in heaven, who

neither marry nor are given in marriage," they claimed to

exercise a priesthood "after the order of Melchizedek,"

appeasing the wrath of God, and ransoming the souls of the

lost by sufi'erings endured vicariously after the example of

Christ. Tbe sect, never a numerous one, is said still to

subsist in some districts of Holland and North Germany.

Gichtel's correspondence was published without his know-

ledge by Gottfried Arnold, a disciple, in 1701 (2 vols.), and

acain in 1708 (3 vols.). It has been frequently reprinted

under the" title Theosophia Praciica. The seventh volume

of the Berlin edition (1768) contains a notice of Gichtel's

life.

GIDEON, liberator, reformer, and "judge" of Israel,

was the youngest son of Joash, of the " house " of Abiezer,

and tribe of Manasseh, and had his home at Ophrah, the

site of which is probably to be sought westward of Jordan,

somewhat to the south of the plain of Jezreel. Gideon lived

at a time when Israel, grown idolatrous, had been biought

very low by periodic incursions of the " Midianites " and
" Amalekites," nomad tribes from the east of Jordan, who
in great numbers were wont to overrun the country, destroy-

ing aU that tbey could not carry away. In the beginning

of the narrative of his public life he is represented as an

unambitious man, quietly engaged in agricultural pursuits,

wJio yet had already distinguished himself as a " mighty

man of valour," probably in guerilla warfare against the

common foe. According to that narrative, his first exploit

worthy of special commemoration was the destruction, by

divine command, -of the altar of Baal belonging to his father,

and of the Ashera beside it, and the substitution of an
altar to Jehovah. But immediately before this he had also

been summoned by " the angel of the Lord " to undertake,

ui dependence on supernatural direction and help, the work
of liberating his country from its long oppression, and, in

token that he accepted the mission, had already erected in

Ophrah an altar which he called " Jahveh-Shalom " (Jehovah

is prosperity). ThB great gathering of the Midianites and

their allies on the north side of the plain of Jezreel "stretch-

ing from the hill of Moreh" ; the general muster first of

Abiezer, then of aU Manasseh, and lastly of the neighbour-

ing tribes of Asher, Zebulun, and Naphtali ; the signs by
which the wavering faith of Gideon was steadied ; the

methods by which an unwieldy mob was reduced to a small

but trusty band of energetic and determined men ; and the

stratagem by which the vast army of Midian was surprised

and routed by the handful of Israelites descending from
" above Endor," are indicated with sufficient clearness in

the Scripture narrative, and need not be detailed minutely

here. There is some difficulty in following the account of

the subsequent flight of the Midianites, which seems to have
taken place in two directions,—Oreb and Zeeb making for

the lower fords of Jordan towards the south-east, while

Zebah and Zalmunna took the upper passage, a little below
the place where the river flows out of the Sea of Galilee.

Leaving the Ephraimites (who had now risen in force) to deal

with the former, Gideon with his 300 appears to have kept

up the pursuit of the latter to Nobah and Jogbehab, points

beyond Succoth and Penuel, where a bloody contest resulted

in the destruction of that portion of the" Midianite army,

and in the ultimata capture and execution of Zebah and
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Zalmunna. Almost simultaneously with these occurrences

eastward of Jordan, messengers from Ephraim bearing the

heads of Oreb ("raven") and Zeeb ("wolf";, who with

their followers had been crushed at "the raven's rock" and
" the wolf's den " respectively, announced the completeness

of Israel's victory. Having taken unrelenting vengeance

on the men of Penuel and Succoth, who had shown a timid

neutrality when the patriotic struggle was at its crisis,

Gideon returned to his native Ophrah, where he further

distinguished himself by his pious magnanimity in refusing

the kingship which had been put within his reach—an act

of self-denial, however, which, according to the sacred his-

torian, was somewhat neutralized by his subsequent folly in

establishing a shrine which proved a snare to all Israel, not

excluding his family or even himself. For forty years after

the great victory he lived at his own house in Ophrah in

considerable wealth and magnificence, yet always in a

private station—tliere being no direct scriptural evidence at

least that his judgeship lasted during all that period, or

that it ever gave him any position of legally recognized

authority. Tlie name of Gideon occurs in Heb. xi. 32, in

the list there given of those who became heroes by faith

;

but, except in Judges vi.-viii., it is not to be met with any-

V here in the Old Testament. In 1 Sam. sii. 11 and 2

Sam. si. 21 (LXX.) he is called Jerubbaal (the reading

Jerubbesheth having been introduced into the latter passage

in accordance with the usage explained in the article Baal).

The fact that in Judges ix., which appears to be the oldest

part of the narrative, he is invariably called Jerubbaal, has

suggested to Kuenen and others that this ought to be re-

garded as his original and proper name, that of Gideon
(PV!?, t.e. " hewer " or " warrior," cf. Isa. x. 33) having

been a later designation. In confirmation of this it is

pointed out that the derivation of 7j;3T as equivalent

to Vy^n 13 yv (" Let Baal contend against him," v. 32, or
" Let Baal contend for himself," v. 31) is much less probable

than that which interprets it as precisely analogous with such

names a.= Merib-baal, Jehoiarib or Joarib, Seraiah, Israel,

and perhaps also Josadec, all meaning "God fights" or "con-

tends." The nature of the grounds on which it is conjectured

that Gideon's conquest of the Midianites was somewhai
slower than the narrative on a first reading would lead one

to suppose, and that his religious reforms, far from being

confined to a solitary act of his early manhood, were rather

the principal employment of his later life, is indicated in

the histories of Israel by Ewald, Hitzig, and Kuenen. See

also especially Wellhausen, Geschichte, i. 252 sq.

GIEN', a town of France, at the head of an arrondissement

in the department of Loiret, is situated on the right bank of

the Loire, 39 miles E.S.E. of Orleans. The Loire is crossed

at Gien by a stone bridge of twelve arches, buUt about the

end of the 15th century. The town is the seat of a tribunal

of the first instance and of a justice of peace court. The
principal buildings are the prison, the hospital, tlie old

castle, originally built by Charlemagne, and reconstructed

iu 1494 by Anrie de Beaujeu, daughter of Louis XL, and
the church of Saint Pierre, a modern structure of no parti-

cular merit, but possessing an old square tower dating from
the end of the loth century. There are manufactures of

serge, leather, and earthenware, and some trade in corn

and wine. The population in 1876 was 6493.

GIKSELER, JoHANN Karl Ltjdtvig (1792-1854), one
of the most distinguished of the modern .school of scientific

writers on church history, was bom at Petershagen, near

Minden, where his father, a man of considerable vigour and
independence of character, was minister, on the 3d of March
1792. In his tenth year he entered the orphanage at Halle,

whence he duly passed to the university, his studies being

interrupted, however, from October 1813 till the peace of

1815 by a period of military service, during which he was

enrolled as a volunteer in a-regiment of chasseurs. Having
in 1817 taken his degree in philosophy, he in the same year
became assistant head master in the Minden gymnasium,
and in 1818 was appointed conrector of the gymnasium at

Cleves. Here he published his earliest work {Uislorisck-

Jcritiscker Versuch iiber dk Entstehimg u. die fruhesten
Sckidsale der scliriftiichen Evangelien), a treatise which
has had considerable influence on all subsequent investiga-

tions and discussions of the question as to the origin of the
gospels, in so far as it may be considered to have finally

disposed of that theory of a " primitive " written go.spel to

which most critics in the earlier part of the century had
inclined. In 1819 Gieseler was appointed a professor

ordinarius in theology in the newly-founded university of

Bonn, where, besides lecturing on church history, he made
important contributions to the literature of that subject in

Eosenmiiller's Eeperiorium, Stiiudlin u. Tschirner's Archiv,
and in various university "programs." The first part
of the first volume of his well-known Church Iltstory

appeared in 1824. In 1833 he accepted a call to Gottingen,
where the remainder of his life was spent, marked by few
noteworthy events beyond the steady publi:»,tion of volume
after volume of his contributions to historical science. la
1837 he was appointed a consistorialrath, and shortly after-

wards was created a knight of the Guelphic order. In the
winter of 1853-4 symptoms of failing health began to

appear, and towards the end of the session he was able to

lecture only occasionally. His death occurred on the 8th.

of July 1 854. Tiie fourth and fifth volumes of the Kirchen-
geschirktc, embracing the period subsequent to 1814, were
published posthumously by Eedepenning (1855) ; and they
were followed in 1856 by a DogmengescJiichte, which i^ some-
times reckoned as ihe sixth volume of the Church History.
Among church historians Gieseler continues to hold a very
high place. Less vivid and picturesque in style than Hase,
conspicuously deficient in Neander's deep and sympathetic
insight into the more spiritual forces by which church life is.

always more or less pervaded, he excels these and all other
contemporaries in the fulness and accuracy of his informa-
tion. His Lehrbuck der Jvirchengeschichte, in which imdead
the text as compared with the notes often oc cupies a. very
subordinate place, is invaluable to the student who. wishes
at each step to be brought into direct contact with, all the
original sources of information which it is of importance
that he should know. The -work, which h as passed through
several editions in Germany, has partiaDy appeared also in

two English translations. That published ifl. New York
XText Book of Ecclesiastical Ilistory, 4 vets.), brings tile

work down to the peace of Westphalia, whik that published
in "Civrk's Theological Library" {Compnidimii of Ecclesi-

astical History, Edin., 5 vols.) closes with the beginming of

the Reformation. For the life of Gieseler reference may
be made to Piedepenning's biographical sketch iu the fifth

volume of the KircheiigesrMchte, and to Herzog's article in

the Real-Encyclopiidie (of wb.ich great work, it may be
mentioned, Gieseler was an energetic promoter). Both
biographers testify that with the habits of a devoted student
he combined those of an euergetie man of business. He
frequently held the ofiice of pro-rector of the university, and
did much useful work as a member of several of its com-
mittees. He took a warm interest also in the Gottingen
orphanage,, where he was a daily visitor, knew all the
children personally, and taught them to regard him as a
counsellor and friend.

GIESSEN, a town of Germany, capital of the province
of Upper Hesse, in the grand-duchy of Hesse-Darmstadt,
is situated in a beautiful and fruitful valley at the conflu-

ence of the Wieseck with the Lahu, 33 miles N.N.W. of
Frankfort. It is the seat of a bailiwick, a high court,

and a district penal court. The old streets are narrow and
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irregular, but in the suburbs outside the old walls there

•ire many elegant houses. Besides the university, the

principal buildings are the provincial Government oflSces,

comprising a portion of the old castle dating from the 12th

century, the arsenal, the town-hall, the new gymnasium, and

the town church. The university, founded in 1607 by the

landgrave Louis V., has a large and valuable library, a

botanic garden, an observatory, au anatomical theatre,

an infirmary, a maternity hospital, a museum of natural

liitstory, and a chemical laboratory which was directed by

Professor Liebig. The number of professors and teachers

of the university in 1875 was 52, and of students 340.

There is also a gymnasium and a real school. The in-

dustries include the manufacture of woollen and cotton

cloth of various kinds, leather, candles, tobacco, and beer.

Giessen was formed ia tlie 12th century out of the villages Selters,

Aster, and Kroppach, for whose protection Count William of

Gleiberg built the castle of Giessen. Through marriage the town
came into the possession of the palgrave of Tiibicgen, who sold it

in 1265 to the landgiave Henry of Hesse. It was surrounded with

fortifications in 1.^30, which were demolished in 1547 by the

emperor Charles' V., but rebuilti" ISSO. Fro'ja 1807 they were

gradually pulled down, and their side converted, into promenades.

The population of Giessen in 1875 vas 13,980.

GIFFORD, WiLUAM (1757-1826), publicist and man
of letters, was born at Ashburton, Devon, in April 1757.

Having as a shoemaker's apprentice manifested a remark-

able aptitude for intellectual pursuits, he was by the charity

of friends enabled to complete a previously imperfect school

education, and ultimately to proceed in his twenty-third

year to Oxford, where he waa appointed a Bible reader in

Exeter College. Leaving the university shortly after

graduation in 1782, he for some years acted as tutor to

Lord Belgrave, whom he accompanied on two prolonged

Continental tours. After having settled in London, he in

1794 published his first work, a satirical piece, after Persius,

entitled the Baviad, successfully aimed at a numerous school

of second-rate writers then popularly known as the Delia

Cruscans. A ' second satire of a similar description, the

Mceviad, directed against the corruptions of the drama,

appeared in 1795. About this time Gilford became

acquainted with Canning, with whose help he in August
1797 originated a weekly newspaper of Conservative politics

entitled the Anti-Jacobin, which,.however, in the following

year ceased to be published. An English version of

Juvenal, on which he had been for many years engaged,

appeared ia 1802 ; to this an autobiographical notice of the

translator was prefixed. Two years afterwards GifiFbrd pub-

lished an annotated edition of the plays of Massinger ; and
in 1809, when the Quarledy Review was projected, he was

entrusted with the management of that publication. It is

on all hands conceded that the success which attended the

Quarterly from the outset was due in no small degree to the

ability and tact with which GifTord discharged his editorial

duties. His connexion with the Review continued until

within about two years of his death, which took place in

London on the 31st of December 1826. Besides numerous

contributions to the Quarterly during the last fifteen years

of his life, he wrote a metrical translation of Persius, which

appeared in 1821. GiflFord also edited the poems of Ben
Jonson, Ford, and Shirley. His edition of the first of these

appeared in 1816, those of the other two, posthumously,

in 1827 and 1833. The Autobiography was republished in

1827.

GIFT generally means an alienation- of property other-

wise than for a consideration, although in law it is often

used to signify alienation with or without consideration.

The effect of a gratuitous gift only need be considered here.

Formerly in English law property in land could be conveyed
by one person to another by a verbal gift of the estate

••ocompanied by delivery of possession. The >Statute of

Frauds required all such conveyances to be in writing, and

a later statute (8 aud 9 Vict. c. 106) requires them to be

by deed. Personal property may be effectually transferred

from one pers6n to another by a simple verbal gift accom-

panied by delivery. If A delivers a chattel to B, saying or

signifying that he does so by way of gift, the property

passes, and the chattel belougs to B. Biit unless the actual

thing is bodily handed over to the donee, the mere verbal

expression of the donor's desire or intention has no legal

effect whatever. The persons are in the position of parties

to an agreement which is void, as being without considera-

tion. When the nature of the thing is such that it cannot

be bodily handed over, it will be sufficient to put the donee

in such a position as to enable him to deal with it as the

owner. For example, when goods are in a warehouse, the

delivery of the key will make a verbal gift of them effectual

;

but it seems that part delivery of goods which are capable

of actual delivery will not validate a verbal gift of the part

undelivered. So when goods are in the possession of a

warehouseman, the handing over of a delivery order might,

by special custom (but not otherwise it appears), be sufficient

to pass the property in the goods, although delivery of a

bill of lading for goods at sea is equivalent to an actual

delivery of the goods themselves. A donatio mortis cavsa

is a gift made by a person in contemplation of death, to

take effect only in the event of his deatk It is revocable

so long as he lives. There must be actual or constructive

delivery of the thing itself, and therefore it has been said

that only chattels can be the proper subject of a donatio

mortis causa, although policies of insurance, biUs, notes, &c.,

have been allowed to pass by mere delivery as death-bed

gifts. A donatio mortis causa is not an out-and-out gift,

but is conditional on deatL

GIJON, a town and seaport of Spain, in the province of

Oviedo or Asturias, on the coast of the Cantabrian Sea,

about 13 miles E. of the Cabo de Penas and 2 miles E. of

the Rio Aboiio. The older part of the town, partly sur-

rounded by its walls, occupies the upper slope of a penin-

sular headland, while the more modern portion extends to

the beach. On the whole, it is a clean and flourishing place,

with wide streets and good houses ; but there are few build-

ings of individual note except the church of San Pedro of

the 15th century, the town house, the mansion of the

Marquis Eevilla-Gigedo, and the Asturian Institute. The
last, which was founded in 1797 by Jovellanos, has a fine

library, and comprises classes for navigation, mathematics,

Latin, French, and English. Besides the works in connexion

with the railways which run inland from Gijon to Mieres

del Camino and Sama on the Nalon, there is a large glass

work, an iron foundry, and a tobacco factory which alone

gives employment to upwards of 1400 females. An exten-

sive trade is carried on in the export of coal, iron, jet, and
hazel-nuts, and in the import bf fish and colonial produce.

The nuts amount to upwards of 1600 tons per annum, and
a large proportion finds its way to the English market.

Though the harbour is a mere roadstead between the small

promontories of San Lorenzo and Torres, it is of consider-

able value on such a coast as that of Asturias, especially as

it has a good bottom. A quay was constructed by means
of a grant from Chai-les V. in 1552-4, and a new one by
Pedro ilenendez in 1766-8, and an extension was effected

in 1859 at a cost of £65,000. The population of Gijon

in 1860 was 24,802. During the summer there is a con-

siderable influx of strangers.

Gijon is usually identified with the Gigia of the Eomans, wWch,
however, occupied the site not" of the present town but of the ad-

joining suburb of Cima da Villa. Captui-ed and strengthened by
the Moors, who used the stones of the Koman city for their forti-

iications, it remained in their hands till after the battle of Canicas,

when its governor Mnnuza surrendered to Pelayo. Jn 844 it held

out against au attack by the Kormans, and in the following cen-
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turics it gradually rose into importance. In the time of Philip II.

it possessed good arsenals, and was able to undertake the repairs of

the Invincible Armada. Jovellanos, the statesman and poet, and

Ceau Berraudez, a writer on art, were both natives of Gijou, and

the former is buried in the church of San Andrea,

GILBART, John William (1794-1863), the autlior of

a number of works on banking, was descended from a

Cornisli family, and was born in London, March 21,

1794. From 1813 to 1825 he was clerk in a London

bank, after which he went to Birmingham. Shortly after

his return to London in 1827 he was appointed manager

of the Kilkenny branch of the Provincial Bank of L-eland,

and iu 1829 he was promoted to the Waterford branch. In

1834 he became manager of the London and Westminster

Bank ; and to his skill in developing the system of joint-

stock banking it owed much of its success. On more than

one occasion he rendered valuable services to the joint-stock

banks by his evidence before committees of the House of

Commons ; and, on the renewal of the bank charter in 1844,

he procured the insertion of a clause granting to joint-stock

hanks the power of suing by their public officer, and also

the right of accepting bills at less than six months' date.

In testimony of their obligations to him, the directors and
shareholders of joint-stock banks presented him in 1846
with a handsome service of plate. In the same year he was
elected a Fellow of the Royal Society. He retired on a

pension from the management of the London and West-

minster Bank, 1st January 1860, and died in London
August 8, 1863. From ^n early period Gilbart took an

active part in the Athenian Debating Society of London,

and he was also connected with the Union Society,- which

numbered among its other eminent members J. S. Mill and

Lord ilacaulay. He also devoted much of his attention to

the promotion of literary and scientific institutions among
the middle and working classes.

The following are his principal works on banking, most of which
have passed through more than one edition;

—

Practical Treatise on
Sinking, 1827 ; Tfic History and Principles of Banking, 1S34 ;

The History of Banking in Anierica, 1837 ; Lectures on the History
and Principles of Ancient Commerce, 1847 ; Logic for the Million,

1851 ; and Logic of Baulking, 1857.

GILBERT, Sir Humphrey (1539-1583), a. celebrated

English navigator, was born in 1539 in the county of

Devon, second of the • three sons of Otho Gilbert of

Greenway. By his mother's side he was half-brother to

Sir Walter Raleigh, who resembled him in many points of

character, and whose early life was largely influenced and
guided by his example. Educated first at Eton and then

at Oxford, he was destined by his father for the law ; but

being introduced at court by Raleigh's aunt, Catherine

Ashley, he obtained the special favour of the queen, and
was thus enabled to follow his natural inclination for active

enterprise. Recommended by royal letter to Sir Philip

Sidney, he received from him an appointment in the army
in Ireland ; and his services contributed so powerfully to

put down the rebellion raging there that in 1570 he was
made a knight and rewarded with the government of

Munster. He next served for about five years in the

Netherlands, being the first Ecglish colonel entrusted

Frith command of English forces in that country. On his

return to his native land he wrote a remarkable treatise on
a subject at that time before the minds of men, the possi-

bility of a north-west passage to India ; and in 1576 it was
published without his knowledge by George Gascoigne as

Diicoiirse of a Bixcoverie for a New Passage to Cataia
(London, Henry Middleton for Richarde Ihoues). The
theory in question was supported with no small force of
argument, and the discourse was probably not without its

influence in leading Frobisher to set out on his first voyage
to the frozen north. In June 1578 Gilbert received letters

patent authorizing himself, his heirs and assigns, to discover,

occupy, and possess such remote " heathen lands not actu-

ally possessed of any Christian prince or people, as should
seem good to him or them." Disposing not only of his patri-

mony but also of the estates in Kent which he had through
his wife, daughter of John Aucher of OUerden, he strenu-
ously prepared to put his permission to use, and his brother
Raleigh joined him iu the enterprise. By the end of the
summer of 1578 a fleet of 11 sail, with 400 mariners and
men-at-arms, was collected off the coast of Devon ; but the
gallant projectors were singularly unfortunate in the char-

acter of some of their associates. Dissensions broke out
among the captains and disorder among the crews. Knollys,
for example, boasted that, as kinsman to royalty, he was of

more value than twenty knights, and insolently rejected

Gilbert's invitation to dinner ; and his men, encouraged by
their captain's conduct, filled the town of Plymouth with
uproar and riot, which finally culminated in murder. It

was not till the 19th of November that Gilbert set sail, with

his forces reduced to 7 ships and 150 men. The history of

the voyage is involved in obscurity ; but about the begin-

ning of summer or a little earher in 1579, the fleet Teturned

to England, with little, it would appear, to report except that

it had lost one of its chief ships and one of its bravest

captains. Miles Morgan, in an encounter with the Spaniards.

Gilbert lent his three ships to the Government for service

against the Spaniards on the Irish coast ; but in July 11,

1582, we still find him complaining to Walsingham that ho

had not received the moneys that were due to him, and that

thus he was prevented from doing more for his queen and
country. He was already planning a new expedition ; and
at length in 1583 his fleet was got together. The queen,

though she had at first dissuaded Gilbert from his purpose,

and would not permit Raleigh to accompany him, 'wrote to

him by his brother's hand that she wished him '' as great

good hap and safety to his ship as if herself were there in

person," and sent him as a token a golden figure of an anchor

guarded by a lady. On 11th of June he departed from

Plymouth with 5 sail ; but on the 13th the " Ark Raleigh,"

which had been built and manned at his brother's expense,

" ran from him in fair and clear weather having a large

wind." This desertion was a cause of no small displeasure

to the admiral, and he wrote to Sir George Peckham to

solicit his brother to make the crew an example to all

knaves ; but it appears not improbable (according to Hayes

in Hakluyt's collection) that the reason of their conduct was

the breaking out of a contagious sickness in the ship. On
the 5th of August Gilbert landed in Newfoundland, and took

formal possession of it in the queen's name ; but proceeding

southwards with three vessels, he lost the largest near Capo

Breton, and was at last constrained to return homewards

with the " Golden Hind " and the " Squirrel " as the only

remnant of his fleet. " On Monday the 9th September,"

reports Hayes, the captain of the "Hitid," " the frigate wa.s

near cast away, yet at that time recovered ; and giving forth

signs of joy, the general, sitting abaft with a book in his hand,

cried out unto us in the ' Hind,' ' We are as near to heaven

by sea as by land.' The same Monday night the frigate's

lights were suddenly out, and it was devoured and swallowed

up by the sea." So perished Sir Humphrey Gilbert.

See Haklnyt's Collection, vol. iii. • Hooker's Supplement to Hollin-

Bhed's Irish Chronicle ; Roger Wiiliams, The Actions of the Low
Countries, 1618; Bliss's edition of Wood's Athence Oxmiaises, vol.

i. p. 493 ; North British Review, No. 45 ; and the Lives. of Sir W.
Raleigh by l^'tler, James Augustus St John, and Edward Edwards.

GILBERT, Nicolas Joseph Laurent (1751-1780), a

French poet, was bora at Fontenay-le-Chateau in Lorraine,

in 1751. Having completed his education at the college of

Dole, he devoted himself fc a time to a half scholastic half

literarj- life at Nancy, but at length in 1774 he found his

way to the capital. As he had already assumed a hostile

and satirical position towards the Encyclopedists, he natur-

ally received a warmer welcome from the conservative party ;
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ffld as he did not disdain to prostitute his muse to the

celebi-atiou of the heroic and royal virtues of the despicable

Louis.XV., he was rewarded with pensions to a considerable

amount." He died in October 1780 from the results of a fall

from his. horse. The satiric force of one or two of his pieces,

as Mon apologie (1778), and Le dix-hidiienie siecle (1775),

would alone be sufficient to preserve his reputation, and it

has been further increased by the eulogies of those modern

writers who, like Alfred de Vigny, consider him a victim to

the spite of his philosophic opponents.

Among his other ivovks may be mantiond Lcs Families de Daritis

tl d£rUiame, lUdoire pcisanc (1770), Le Carnaval des Autcurs

(1773), Odes noKvdlcs ct palriotiqucs (1775). Gilbert's (Euvrc^

computes were fii-st i>ublislied in 1778, and they have since been

edited By Mastiella (Paris, 1823) and by Charles Nodier (ISiO,

1S59, kc).

GILBERT, or Gilberd, William (c. 1540-1603), was

the most distinguished man of science in England during

the reign of Queen Elizabeth. He was born at Colchester.

where his father was recorder, but was a descendant of an

jncient Suffolk family, long resident at Clare. Of his early

years no account is left. He entered St John's College,

Cambridge, in 1558, when eighteen years of age, and in due

:ourse took the degrees ot B.A., M.A., and M.D.; he also

became Symsou fellow, and in 1569 was elected a senior

fellow of his college. After leaving the university he

went to the Continent, and, on his return in 1573, settled

(II London, where for thirty years,—that is, till his death,

—he practised as a physician with " great success and ap-

plause." He was admitted to the College of Physicians,

jnd filled various offices in it. He began in 1581 as censor,

which duty he discharged for several years ; then he became

treasurer, consiliarius elect, and, at last, president in 1600.

His professional skill and general ability drew the attention

if Queen EUzabcth to him, and she appointed him royal

physician. She also settled a pension on him to enable him
to prosecute the scientific inquiries to which he was devoted.

IVfter this Gilbert seems to have removed to the court,

md'to have vacated his house, which was "on St Peter's

Hill, between Upper Thames Street and Little Knight-

Rider Street." At this house he seems to have had a society

3r college, which was broken up and the members dispersed

by his promotion. In the year 1600 he published h's work

on the magnet. In 1603 the queen died, but Gilbert was
reappointed by her successor. He did not long enjoy the

honour, however, for he died Novenber 30, 1603, some

say at Colchester, others at London. He was buried at

Colchester, in the chancel of the church of the Holy Trinity,

where a monument was erected to him. To the College of

Physicians he bequeathed his books, instruments, and
minerals, but he gave his portrait to the School Gallery at

Oxford. In it he is represented as tall of stature and of

cheerful countenance, " holding in his hand a globe inscribed

'Terella'; over his head is the inscription '1591, retatis

48 j' and a little below his left shoulder, ' Magneticarum
'irtutum primus indagator Gilbertus.' " The date thus

{iven does not tally with the conclusion of the inscription

in his tombstone :
" Obiit anno Redemptionis Humanae

C03, Kovembris ultimo, ajtatis suse 63." If the latter be

••orrect, ho was born in 1510; if the former, in 1543.

Gilbert's principal work is his treatise on magnetism, entitled

Oe Magncte, Magndicisquc Coi-porihis, ct dc Magna MarpicCe Tel-

lire, London, 1600 (later eili'..ons—Sedan, 1628, 1633 ; Frankfort,

629, 1638). The merit of this work consists in its originality,

cntainiug, as it docs, an account of the author's experiments on
nagiiets and magnetical bodies, and also the great discovery that

;lie whole earth is nothing but a large magnet, and that it is this

which explains, not only the direction of the magnetic needle north

and south, but also the variation and dipping or inclination of the

needle. Gilbert's is therefore, not merely the firet, but the most
important systematic contribution to the science of magnetism, and
its merits were freely acknowledged by hia contenjporaries. A
Vosthuuious work of U ;bert's was edited by his brother, also called

William, from two MSS. in the possession of Sir William BoswcU ;

its title is Dc Mundo Nostra Sublunari Philosophia Nova (Am-

sterdam, 1S51). He is the reputed inventor besides of two instru-

ments to enable sailoi-s " to find out the l.ititude without seeing o(

sun, moon, or stars." An account of these instruments is given -in

Thomas Blondevillc's Thcoriqucs of the I'lancts (London, 1602).

The only writing of Gilbert in English is a short epistle addres.sed

to 'William Barlowe, printed at the end of his little work entitleil

Magncticall Advertisements (London, 1616),—a letter which has

hitherto escaped the notice of all the writers about Gilbert. It is

of interest both because it shows that he carried on a scientific cor-

respondence with the Continent, and that his book bad been very

well received, and because he says that he was intending to add six

or 'eight sheets to the book,—an intention, however, which was

neve^carried into effect. The letter is dated 14tQ February, un-

fortunately without the year, but it must have been written. be-

tween 1600 and 1603. In his preface Barlowe says that he had
numerous letters from Gilbert, but these have long since disap-

peared. It is a matter of great regret for the historian of chemistry

that Gilbert left nothing on that liranch of science, to which he was

deeply devoted, " attaining to great exactness therein." So at least

says Fuller, who, in his Worthies of England (among whom ho in-

cludes Gilbert), ))rophesied traly how he would be afterwards

known : " Mahomet's tomb at Jlecha," he says, "is said strangely

to hang up, attracted by some invisible loadstone ; but the memoiy
of this doctor will never fall to the ground, which his incomparable

book Dc Uagncte will support to eternity.".

GILBERT DE LA P0RR:6e {Gilherlus Porrelanus or

Pidavicnsis), an eminent scholastic logician and theologian

of the 1 2th century, was born at Poitiers. He was educated

under Bernard de Chartrea and Anselm of Laon, and after

completing his studies remained attached as teacher to the

church at Chartres\ In 1135 he is recorded as discharging

these functions, but he seems soon after to have repaired to

Paris and opened public courses on dialectics and theology.

His fame caused him to be called to his native town, where
in 1141 he was elected bishop. The heterodox opinions

he was led to express regarding the doctrine of the Trinity

drew i;pon his works the condemnation of the church. The
synod of Rhcims in 1148 procured papal sanction for four

propositions opposed to ce'^tain tenets of Gilbert's, and the

works of the latter were condemned until they should bo
corrected in accordance with the principles ot the church.

Gilbort seems to have submitted quietly to this judgment;
he yielded assent to the four propositions, and remained on
friendly terms with his antagonists till his death in 1154.

Gilbert is almost the solitary logician of the 12th century

who is quoted by the greater scholastics of the succeeding

age. His chief logical work, the treatise De Sex Principii^

was regarded with a reverence almost equal to that given

to Aristotle, and furnished matter for. numerous commen-
taries. Albertus Magnus did not disdain to comment upon
this work of an earlier logician. The treatise itself is au
elaborate discussion pf the Aristotelian categories, specially

of the six subordinate modes. Gilbert distinguishes in the

ten categories two classes, one essential, the ether derivative.

Essential or inhering {formce inkcerenies) in the objects

themselves are only substance, c/uaniity, qv.ality, and relation

in the stricter sense of that term. The remaining six, when,

ifliere, action, passion,' position, onA habit, are relative and
subordinate (forma; assisientes). This suggestion has some
interest, but it cannot be said to have great value, either in

logic or in the theory of knowledge. More important in the

history of scholasticism are the theological consequences to

which Gilbert's realism led him. In the commentary on

the treatise De Trinitate, erroneously supposed to be by

Boetius, he proceeds from the metaphysical notion that

pure or abstract being is prior in nature to that which is.

This pure being is God, and must be distinguished from

the triune God as known to us. God is incomprehensible,

and the categories cannot be applied to determine his exist-

ence. In God there is no distinction or difference, wherea.H

in all 'ubstanoes or things there is duality, arising from the

element of matter. Between pure being and substaucesi

stand the ideas or forms, which subsist though tuey are not
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substances: These forms, ; when materialized, are called

JormcE suhstantialcs or formce natives ; they are the essences

of things, and in themselves have no relation to the acci-

dents
0°'

things. Things are temiioral, the ideas perpetual,'

God eternal. The pure form of existence, that by which

God is God, must be distinguished from the three persons

^•ho are God by [.articipation in this form. The form or

essence is one, the persons or substances three. It was this

distinction between Deltas or Divinitas and Deus that led

to the condemnation of Gilbert's doctrine.

See Eittor, Gcsch. d. Phil., vii. 437-74: Haureau, Phil. Sco-

lastiqitc, 2A ed., i. 447-78 ; Stockl, Phil. d. MiUdaUcrs, i. 272-88.

GILBERT OF Sempringuam, St (c. 1083-1189), founder

of the order of Gilbertines (Ordo Gilbertinorum Canoni-

comm, Ordo Sempringensis), was boru about the year 108.3

at Sempriugham, Lincolnshire, where his father, Jocelyn de

Scmpringham, a Norman noble who had taken part in the

Conquest, had settled. On the completion of a liberal

education, received partly in England and partly in France,

G Libert was ordained a priest in 1123, having been presented

by his father to the united livings of Sempringham and

Tirington. About 1135 he established in the immediate

vicinity of his parish church a religious house for the recep-

tion of some destitute girls; the rule he prescribed was sub-

stantially that of St Benedict, but the restrictions laid upon

the communication of the inmates with the outer world were

unusually severe.- Subsequentl}' the labourers who tLUed the

lands with which this establishment had been endowed were

also formed into a religious community, under a rule resem-

bling that of the Austin Friars, their house being placed

close beside that of the nuns. Similar institutions else-

where were encouraged by various English proprietors, and
placed under the superintendence of Gilbert, who at last

made application to Pope Eugenius IIL to have them aU
merged in the Cistercian order (1148). This request, how-
ever, was refused, and Gilbert continued to act as superior

of the monasteries he had founded for many years ; although

at the time of his death, on the 3d of February 1189, that

dignity was held by'Roger, one of his disciples In 1189
the Gilbertiues are said to have possessed thirteen monas-
teries, with almshouses, hospitals, and orphanages attached

;

and the commtinity numbered in all upwards of 700 male
and 1100 female members. At the time of their suppres-

sion the total number of Gilbertine houses in England and
Wales had increased to about twenty-five Gilbert, who had
sided and suffered with the church in the quarrels between
Henry II. and Thomas a Becket, was canonized by Innocent
III. in 1202; and his name is commemorated in the mar-
tyrol-ogies on the 4th of February. The Gilbertinorum
Statuta, and a series of ExhortatioHis ad Fratres are attri-

buted to him (see the Bollandist Ada Sanctorum, Feb. 4').

GILBERT ISLANDS. See Polynesia.
GILDAS, or Gildus (c. 516-570), the earliest of British

historians, surnanled by some Sapiens, and by others
Badonicus, seems to have been born in the year 516.
Regarding him little certain is known, beyond some isolated

particulars that may be gathered from hints dropped in the
course of his v.ork. Two short treatises exist, purporting
to be lives of Gildas, and ascribed respectively to the 11th
aud 12th centuries ; but the writers of both are believed to
Lave confounded two, if not more, persons that had borne
the name. It is from an incidental remark of his own,
namely, that the year of the siege of Mount Badon—one of
the battles fought between the Saxons and the Britons

—

was also the year of his own nativity, that the date of his
birth has been derived; tiie place, however, is not mentioned.
His assertion that he was moved to undertake his task
mainly by " zeal for God's house and for His holy law," and
the very free use he has made of quotations from the Bible,
leave scarcely a doubt that he was an ecclesiastic of some

10-22

order or other. In addition, we learn that he went abroad,
probably to France, iu his thirty-fourth year, where, after

10 years of hesitation and preparation, he composed,
about 560, the work bearing his name. His materials, ho
tells us, were collected from foreign rather than native

sources, the'latter of which had been put beyond his reach
by circumstances. The Cambrian Annals give 670 as the
year of his death.

The writings of Gihlis have come down to us under the
title of Gildce Sajnentis de Excidio Britannia; Liber Quendus.
Though at first written consecutively, the work is now
usually divided into three portions,—a preface, the history

proper, and an epistle,—the last, which is largely inade up
of passages and texts of Scripture brought together for the

purpose of condemning the vices of his countrymen and their

rulers, being the least important, though by far the longest

of the three. In the second he passes in brief review the

history of Britain from its invasion by the Romans till his

own times. Among other matters reference is made to the

introduction of Christianity in the reign of Tiberias ; the

^persecution under Diocletian ; the spread of the Arian
heresy ; the election of Maximus as emperor by the legions

in Britain, and his subsequent death at Aquileia ; the incur-

sions of the Picts and Scots into the southern part of the

island ; the temporary assistance rendered to tjie harassed

Britons by the Romans ; the final abandonment of the island

by the latter ; the coming of the Saxons and their recep-

tion by Guortigern (Vortigern) ; and, finally, the conflicts

between the Britons, led by a noble Roman, Ambrosius
Aurelianus, and the new invaders. Unfortunately, on
abnost every point on which he touches, the statements of

Gildas are vague and obscure. With one exception already

alluded to, no dates are given, and evenf^ are not always

taken up in the order (tf their occurrence. These faults are

of less importance during the period when Greek and Roman
writers notice the affairs of Britain ; but they become more
serious when, as is the case from nearly the beginning of

the 5 th century to the date of his death, Gildas's brief

narrative is our only authority for most of what passes

current as the history of our island during those yeara.

Thus it is on his sole, though in this instance perhaps trust-

worthy, testimony that the famous letter rests, said to have

been sent to Rome in 446 by the despairing Britons,

commencing :
—" To Agitius (Aetius), consul for the third

time, the groans of the Britons."

Gildas's treatise was first published in 1525 by Polydore Vergil,

but with many avowed alterations and omissions. Forty-three

years later Josseline, secretary to Archbishop Parker, issued a new
edition of it more in conformity with manuscript authority ; and in

1691 a still more carefully revised edition appeared at Cvford by
Thomas Gale. It was freq^uently reprinted on the Continent during

the 16th century, and once or twice since. The next English edition

was that published by the English Historical Society in 1838, and
edited by the Kev. J. Stevenson. Lastly, the text of Gildas, with
elaborate introductions and the various readings of existing manu-
scripts, is included in the MonuviaUa Eistorica Britannica, edited

by Petrie and Sharpe, Loudon, 1848.

GILDING, the art of spreading or covering gold, either

by mechanical or by chemical means, over the surface of a

body for the purpose of ornament. The art of gilding was

not unknown among the ancients. According to Herodotvis,

the Eg5^tians were accustomed to gild wood and metals

;

and gilding by means of gold plates is frequently mentioned

in the books of the Old Testament. Pliny informs us that

the first gilding seen at E.ome was after the destruction of

Carthage, under the censorship of Lucius Mimimius, when
the Romans began to gild the ceilings of their temples and

palaces, the Capitol being the first place on which this

enrichment was bestowed. But he adds that luxuiy' ad-

vanced on them so rapidly that in a little time you might

see all, even private and poor persons, gild the walls, vaults,

and other parts of their dwellings. Owing to the compara-.
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live thicKQess of the gold-leaf used in ancient gilding, the

traces of it which yet remain are remarkably brilliant and

solid. Gilding has in all times occupied an important place

in the ornamental arts of Oriental countries; and the native

processes pursued in India at the present day may bo taken

as typical of the art as practised from the earliest periods.

For the gilding of copper, employed in the decoration of

temple domes and other large works, the following is an

outline of the processes employed. The metal surface is

thoroughly scraped, cleaned, and polished, and next heated

in a fire sufficiently to remove any traces of grease or other

impurity which may remain from the operation of polishing.

It is then dipped in an acid solution prepared from dried un-

ripe apricots, and rubbed with pumice or brick powder. Next,

the surface is rubbed over with mercury which forms a super-

ficial amalgam with the copper, after which it is left some

hours in clean water, again washed with the acid solution,

and dried. It is now ready for receiving the gold, which is

laid on in leaf, and, on adhering, assumes a grey appear-

nnce from combining with the mercury, but on the applica-

tion of heat the latter m§tal volatilizes, leaving the gold a

dull greyish hue. The colour is brought up by means of

rubbing with agate burnishers. The weight of marcury

used in this process is double that of the gold laid on, and

the thickness of the gilding is regulated by the circumstances

or necessities of the case. For the gilding of iron or steel,

the surface is first scratched over with chequered lines, then

washed in a hot solution of green apricots, dried, and hea,ted

just short of red-heat The gold-leaf is then laid on, and

rubbed in with agate burnishers, when it adheres by catching

into the prepared scratched surface.

Modern gilding is applied to numerous and diverse sur-

faces and by various distinct processes, so that the art is

prosecuted in many ways, and is part of widely different

ornamental and useful arts. It forms an important and

essential part of frame-making (see Caeving and Gilding);

it is largely employed in connexion with cabinet-work,

decorative painting, and house ornarr;entation ; and it also

balks largely in bookbinding and ornamental leather work.

Further, gilding is much employed for coating baser metals,

as in button-making, in the gilt toy trade, in electro-gilt re-

productions, and in electro-plating ; and it is also a charac-

teristic feature in the decoration of pottery, porcelain, and

glass. As details of the processes employed in connexion

with these various substances will be found in the parts of

this work where the technical processes to which they are

related are described, it is only necessary here to indicate

how the processes of gilding differ from each other.

The various processes fall under one -or other of two
heads—mechanical gilding and gilding by chemical agency.
Mechahioal Giluino embraces all the operations by wLich

fold-leaf 13 prepared (see Golu-Beatino), and the several processes

y wliich it is mechanically attached to the surfaces it is intended

to cover. It thus embraces the burnish or water-gilding and the

oil-gilding of the carver and gilder, and the gilding operations of

the house decorator, the sign-painter, the bookbinder, the paper-

stainer, and several others. Polished iron, steel, and other metals

are gilt mechanically by applying gold-leaf to the metallic surface

at a temperature just under red-heat, pressing the leaf on with a

burnisher, and reheating, wlien additional leaf ma" bo laid on.

The process is completed by cold burnishing.

Chemical Gildino embraces those processes in wnich the gold

nsed is at some stage in a state of chemical combination. Of these

the following are the principal:

—

Cold Gilding.—In this process the gold is obtained ift a state of

eitremely fine division from a chemical compound, and applied by
mechanical means. Cold gilding on silver is performed by a solution

of gold in aqua-regia, applied by dipping a linen rag into the sol-

ution, burning it, and rubbing the black and heavy ashes on the

silver with the finger or a piece of leather or cork. Wei gilding is

effected by means of a solution of gold in ether, obtained by treating

a dilute solution of chloride of gold with twice its quantity of ether.

The liquids are agitated and allowed to rest, when the ether sepa-

rates and floats on the surface of the acid. The whole mixture is

then poured into a funnel with a small aperture, and allowed to

rest for some time, when the acid is run off and the ether separated.

The ether will be found to have taken up all the gold from the acid,

and may be used for gilding iron or steel, for which purpose the

metal is polished with the finest emeiy and spirits of wine. Tlie

ether is then applied with a small brush, and as it evaporates it de-

posits the gold, which can now be heated and polished. For small

delicate figures a pen or a fine brush may be used for laying on the

ether solution. Fire-gilding or Wash-gilding is a .process by which

an amalgam of gold is applied to metallic surfaces, the mercury

being subsequently volatilized, leaving a film of gold or, according to

Struve, an amalgam containing from 13 to 16 per cent, of mercury.

In the preparation of the amalgam the gold must first be reduced to

thin plates or grains, which are heated red hot, and thrown into mcr-

cury previously heated, till it begins to smoke. Upon stirring tho

mercury with an uon rod, the gold totally disappears. The propor-

tion of mercury to gold is generally as six or eight to one. When tho

amalgam is cold it is squeezed through chamois leather for the pur-

pose of separating the superfluous mercury; the gold, with about

twice its weight of mercury, remains behind, forming a yellowish

silvery mass of the consistence of butter. When the metal to begUt
is wrought or chased, it -ought to be covered with quicksilver before

the amalgam is applied, that this may be more easily spread ; but

when the surface of the metal is plain, the amnlgam may be applied

to it direct. When no such preparation is applied, the surface to be

gilded is simply bitten and cleaned with nitric acid. A deposit of

mercury is obtained on a metallic surface by means of " quicksilver

water," a solution of nitrate of mercury,—the nitric acid attacking

the metal to which it is applied, and thus leaving a film of free

metallic mercury. The amalgam being equally spread over the pr;-

pared surface of the metal, the mercury is then sublimed by a heiit

just sufficient for that purpose ; for, if it is too great, part of the gold

may be driven off, or it may run together and leave some of the su;:-

face of the metal bare. AVhen the mercury has evaporated, which ;s

known by the surface having entirely become of a dull yellow coloui-,

the metal must undergo other operations, by which the fine golj

colour is given to it. First, the gilded surface is rubbed with «

scratch brush of brass wire, until its surface be smooth ; then it is

covered over with a composition called "gilding wax," and again ex-

posed to the fire until the was is burnt off. This wax is composeil

of beeswax mixed with some of the following substances, viz. , red

ochre, verdigris, copper scales, alum, vitriol, borax ; but, according

to Dr Lewis, the sahne substances alone are sufficient, without any
wax.' By this operation the colour of the gilding is heightened; and
the effect seems to be produced by a perfect dissipation of some mer-
cury remaiiiing after the former operation. The dissipation is well

effected by this equable application of heat. The gilt surface is then

covered over with a saline composition, consisting of nitre, alum, or

other vitriolic salts, ground together, and mixed up into a paste with
water or weak ammonia. The piece of metal thus covered is exppsed

to a certain degree of heat, and then quenched in water. By this

method its colour is further improved and brought nearer to that cf

gold,' probably by removing any particles of copper that may har e

been on the gilt surface. This process, when skilfully carried oul,

produces gilding of great solidity and beauty ; but owing to the e.\ -

posure of the workmen to mercurial fumes, it is very unhealthy, and
further there is much loss of mercury. Numerous contrivances have
been introduced to ob\-iate these serious evils ; and the gilding fur-

nace invented by II. D'Arcet is so arranged that the whole of the

mercurial fumes are caught and recondensed for further use. Gilt

brass buttons used for uniforms are gOt by this process, and there is

an Act of Parliament yet unrepealed which prescribes 5 grains of

gold as the smallest quantity that may be used fqr the gildrng of 12
dozen of buttons 1 inch in diameter.

Elcclro-gilding, which has numerous and imnortant applications,

is describ'i under Electro-Metallurgt.
Gilding ofPollery ai\d Porcelain.—The quantity of gold consumed

for these purposes is very large. The gold used is dissolved in aqua-
regia, and the acid is driven off by heat, or the gold may be preci-

pitated by means of sulphate of iron. In this pulverulent state the
gold is mixed with ^ta. of its weight of oxide of bismuth, together
with a small quantity of borax and gum water. The mixture is

applied to the articles with a camel's hair pencil, and after passing
through the iire the gold is of a dingy colour, but the lustre is

brought out by burnishing with agate and bloodstone, and after-

wards cleaning with vinegar or white-lead.

GILEAD (IV^I, i.e., "hard" or "rugged") is sometimes
used, both in earlier and in later writers, to denote the whole
of the territory occupied by the Israelites eastward of Jordan,

extending from the Arnon to the southern base of Hermon
(Deut. xxxiv. I ; Judg. xx. 1 ; Jos., Ant. xiL 8. 3, 4).

More precisely, however, it was the usual name of that

mountainous district which is bounded on the N. by the

Hieromax (Yarmuk), on the E. by the Jordan, on the S. by
the Arnon. and on the W. by a line which may be said to
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follow the meridian of Amman (Philadelphia or Rabbath-

Amnion). It thus lay wholly within 31° 25' and 32° 42'

N. lat., and 35° 34' and 36° E. long. Excluding the narrow

strip of low-lying plain along the Jordan, it has an average

elevation of 2500 feet above the Mediterranean; but, as

seen from the west, the relative height is very much in-

creased by the depression of the Jordan valley. The range

from the same point of view presents a singularly uniform

outline, having the appearance of an unbroken wall ; in

reality, however, it is traversed by a number of deep ravines

(wadys), of which the most important are the Y&bis, the

Ajliln, the Kajib, the Zerka (Jabbok), the Hesban, and the

Zerka JIain The great mass of the Gilead range is formed

of Jura limestone, but there are also occasional veins of

sandstone. The eastern slopes are comparatively bare of

trees; but the western are well supplied with oak, terebinth,

and pine. The pastures are everywhere luxuriant, and the

wooded heights and winding glens, in which the tangled

shrubbery is here and there broken up by open glades and

flat meadows of green turf, exhibit a beauty of vegetation

such as is hardly to' be seen in any other district of

Palestine.

The first mention of " Mount Gilead" in Scripture occurs

in Gen. xxxi., where it is said that the place where Jacob's

covenant with his father-in-law was ratified was thencefor-

ward called "the hill of witness" CP?^). The locality con-

templated by the sacred writer was doubtless somewhere on

the ridge of what is now known as Jebel Ajlun, and probably

not far fron> Mahneh (Mahanaim), near the head of the

wady Yabis.' Gilead next comes under notice in connexion

with the partition of the promised land among the twelve

tribes of Israel. At the period of the conquest the portion

of Gilead northward of the Jabbok (Zerka) belonged to the

duminions of Og, king of Bashan, w'hile the southern half

was ruled by Sihon, king of the Amorites, having been at an

earlier date wrested irom !Moub (Numb. xxi. 24; Deut. iii.

12-lG). These two sections were allotted' respectively to

Manasseh and to Reuben -and Gad, both districts being

peculiarly suited to the pastoral and nomadic character of

these tribes. A somewhat wild Bedouin disposition, fostered

by their surroundings, was retamed'by the Israelite inhabit-

ants of Gilead to a late period of their history, and seems
to be to some extent discernible in what we read alike of

Jephthah, of David's Gadites, and of the prophet Elijah.

After the eluso of the Old Testament history the word
Gilead seldom occurs. It seems to have soon passed out of

use as a precise . geographical designation ; for though
occasionally mentioned by Apocryphal writers, by Josephus,

and by Eusebius, the allusions are all vague, and show that

those who made them had no definite knowledge of Gilead
proper. In Josephus and the New Testament the name
Pcrxa or iripav tov 'lopSai'ou is most frequently utjd ; and
the country is sometimes spoken of by Josephus as divided
into small provinces called after the capitals in which Greek
colonists had established themselves during the reign of the
Seleucidie. At present Gilead south of the Jabbok alone
is known by the name of Jebel Jilad (Mount Gilead), the
northern portion between the Jabbok and the Yarmuk being
called Jebel Ajlim. Jebel Jilad includes Jebel Osha, and
has for its capital the town of Es-Salt. The cities of Gilead
expressly mentioned in Scripture are Ranioth, Jabesh, and
Jazcr. The first of these has been satisfactoiily identified

with Es-Salt, and apparently ought not to be regarded'
as distinct from Jlizpeh (Judg. xi. 11, 34), called also

Mizpeh-Gilead (Judg. xi. 29), or Eamoth Mizpeh (Josh.

xilL 26).

.' See Bcke, " Notes on .in Excursion to Hnrran," &o., in vol. xxxli.

of til- .foi'i-iu'l of the Royal Ocoffi-nphnal Socieli/ (1862). " It -was not
tlie vi\ev Joril.aii, hut the ri(l,^e uf Jlount Gilenii, wJiicli formed the
natural bounJavy of tlie possessions of the children of Israel,"

GILES, St (MaiDVca, Egidio, Gil, or Gilles), accord-

ing to the Brevianum Romanum (Ist September) was an

Athenian of royal descent, anfl from his earliest years dis-

tinguished for piety and charity. On the death of his

parents he, while still young, distributed amongst the poor

his entire patrimony, including his very tunic, which gar-

ment effected a miraculous cure upon the poor sick man to

whom it had been given. Shrinking from the publicity

involved in this and' many other (apparently involuntary)

miracles, he betook himself to Provence, where, after a resi-

dence of two years with St Csesarins at Aries, he withdreisr

into the solitude of the neighbouring desert, living upon
herbs and the milk of a hind which came to his cell at

stated hours. Here he was discovered after some time by
the king of France, who on a hunting expedition had tracked

the hind to the hermit's cave. With the reluctant consent

of jEgidius, a monastery was now built on the spot, he being

appointed its first abbot. The functions of this office he

discharged with prudence and piety until his death, which

occurred some years afterwards.

Some uncertainty attaches to the data, as well as to several

other circumstances stated in this narrative. It is known
that a certain .iEgidius, whose name at least ('Atyi'Stos, from

aif or alyk) is suggestive of a Greek origin, held an abbacy

in Provence in the 6th century, and, at the instance of

Bishop Cjesarius, undertook, in 514, a mission to Pope
Symmachus on a question relating to certain rivalries

between the sees of Aries and Vienne (I^abbe, Cone, v.

439-40, ed. 1728); but the modern hagiologists, folfowing

the earliest Acta, which assign the legend to the period of

a Catholic Visigothic king " Flavius " (Wamba or Ervigius),

incline to distinguish the saint rfrom the earlier abbot of the

same name, and to fix the date of the former about the end
of the 7th century. Of the existence of an abbey under
the advocacy of St Giles towards the end of the 9th cen-

tury there can be no question (LItinard, Hist, de Nismes);

while Benjamin of Tudela makes special mention of the

crowds of foreigners from all countries who in his time

(1160) frequented that shrine, which is situated ou the
Petit-Rhone, about 12 miles westward of Aries. In the

11th and following centuries the cultus of the saint, who
came to be regarded as the special patron of lepers, beggars,

and cripples, spread very extensively over Europe, especially

in England, Scotland, France, Germany, and Poland. The
church of St Giles, Cripplegate, London, was built about

1090, while the hospital for lepers at St GOes-in-the-Fields

was founded by Queen Matilda in 1 1 1 7. In England alone

there are 146 churches dedicated to this saint; and they

occur in every county except in those of Westmoreland and
Cumberland (Parker, Calendar of the Anglican Church).

In Edinburgh the church of St Giles {e. 1359) could boast

the possession of an arm-bone of its patron. Representa-

tions of St Giles are very frequently met with in early

French and German art, but are much less common in Italy

and Spain (Jameson, Sacred and Legendary Art, pp.
768-770).

GILFILLAN, George (1813-1878), a clergyman of the

United Presbyterian Church of Scotland, and a well-known

popular writer, was born 30th January 1813 at Comrie,

Perthshire, where his father, the Rev. Samuel Gilfillan, also a
man of some literary activitj', was for many years minister of

a Secession congregation. At Glasgow University and the
theological hall, as at Comrie school, he took small help from
formal lessons, and cared little for a high place in his classes

or for proficiency in his prescribed studies, but applied him-
self to English literature, with a* passion for reading, and bj

memory which held fast and arranged the contents of all thd
congenial . books he met with. In March 1836 he wad'
ordained pastor of a Secession congregation in Dundee. His
first efibrt beyond the pulpit was in 1839, when he issueif
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Five Discourses, whicli, though neglected by the reading

public, had many Iiigh merits, and gave the promise of more

and of higher. Some time afterwards he rather unadvisedly

published a sermon on " Hades,'- which, distinguished by

bold but ill-sustained speculation, and by brilliant but

irregular imagination, brought him under the scrutiny of his

co-presbyters, and was ultimately withdrawn from circula-

tion. Gilfillau next contributed a series of sketches of

celebrated literary men to the Dumfries Uerald, then

edited by Thomas Aird ; and these, along with several new

ones formed his first Gallery of Literary Portraits, a volume

which appeared in 1S46, and had a wide circulation. It

was quickly followed by a Second and a Third Gallery,

until almost all our great men were delineated. In 1851

the Bards of the Bible appeared ; and this has been his

most successful work. His aim was that it should be " a

poem on the Bible "; and it was far more rhapsodical than

critical Still the little criticism that was scattered through-

out it was more than enough to keep it from soaring into

poetry J
and the poetry, when pure, was so frugmentary,

that instead of making one poem, it consisted of many small

pieces, though in these there were grand strokes and ex-

quisite touches of description. His sketching powers were

next exercised upon the " Scottish Covenanters," and some

of the heroes and episodes of the struggle received a glowing

commemoration. At a later date he published similar re-

presentations of English Puritans and of Scotch Seceders,

as champions of the rights of conscience. The most exten-

sive publication with which GilfiUan was connected was

Nichol's edition of the British Poets ; and his office .was

not only to secure the utmost accuracy in the text of each

poet's works, but also to furnish both a biography and a

critical estimate. This engagement, taking him again and

leisurely through the studies in which he had most delighted,

and with which he had been most conversant, stimulated

him to finish the work on which he had resolved in youth,'

and to which he had long giveii the brightest moods of his

most genial hours. Kir/hi, a Poem, came out in 1867, when

he was fifty-four years of age ; but the work which had re-

ceived his labour and his polishing during his best thirty

years was far less successful than his most ephemeral produc-

tions. It was, indeed, an absolute failure. The theme was

vast, vague, and unmanageable, even though the poem had

extended to ninety, instead of nine books. Then, though his

nature was largely and essentially poetic, GilfiUan had never

given himself a training or even any practice in verse.

Besides he had already, in his many prose volumes, inade

use of all his poetic ideas and illustrations. There was not

a line in Mght that had not often sounded forth in his

essays with stronger and finer melody. It was but a faint

echo, and it had no music. His History of a Man, partly

autobiographic and largely fabulous, was not written with

his usual candour and geniality. Not less abundant and

striking than his literature was his oratory ; and wherever

he appeared as a preacher, or as a lecturer on some literary

or secular theme, ho drew largo crowds that were invariably

thrilled by his eloquence. There was no token either of

physical or of mental exhaustion when he died suddenly of

heart disease, in the summer of 1878. He had just finished

a new life of Burns designed to accompany a new edition

of the works of that poet.

GTLGAL. Three towns of this name are mentioned in

the Bible. (1.) The first and most important was situated "in

the east border of Jericho" (Joshua iv. 19), on the border

between Judah and Benjamin (Joshua xv. 7). Josephus
places it 50 stadia from Jordan and 10 from Jericho (Antiq.,

V. 1, 4), but these measurements do not agree with the posi-

tion of Jericho with respect to Jordan. Jerome {Onomas-
licon, s.v. Galgal) places Gilgal 2 Koman miles from Jericho,

4>nd speaks of it as a deserted place held in wonderful venera-

tion (" miro cuUu ") by the natives. This site, which in thci

Middle Ages appears to have been lost,—Gilgal being shown

further nortli,—has lately bceu recovered by a German

traveller (Schokke), and fixed . by the English survey

party. It is about 2 miles east of the site of Byzantine

Jericho, and 1 mile from the modern Eriha. A fine tamarisk,

traces of a church> (which is mentioned in the 8th century),

and a large reservoir, now filled up with mud, remain. The
place is called Jiljiilieh, and its position north of the valley

of Achor (\yady Kelt) and east of Jericho agrees well with

the Biblical indications above mentioned. A tradition con-

nected with the fall of Jericho is attached to the site (see

Tent Work in Palestine, vol. ii. p. 7). (2.) The second

Gilgal, mentioned in Joshua xii. 23 in connexion with Di»',

appears to have been situated in the maritime plain. Jcronie

(Onomastiron, s.v. Gelgel) spealcs of a town i.f the iKinie G

Roman miles north of Antipatris (R;\s el 'Ain). This is

apparently the modern Kalkilia (vulgarly Galgilia), but

about 3 miles north of Antipatris is a large village called

Jiljiilieh, which is more probably the Biblical town. (3.) Tho
third Gilgal (2 Kings iv. 38) was in the mountains (compare

2 Kings ii. 1-3) near Bethel. Jerome mentions this place

also [Onomasticon, s.v. Galgala). It appears to be the

present village of Jiljilia, about 7 English miles north of

Beitin (Bethel).

GILGIT (Ghil(/hit, (fee), properly a secluded valley-

state on a tributary of the Upper Indus, but also apiilied

to the tributary river and the whole of its, basin, which is

one of great interest in many respects, though as yet but

imperfectly known. Captain J. Biddulph has for some time

past been employed in Gilgit on the part of the Government
of India, but no part of the information communicated by
him has yet.been made available. We shall describe tho

whole basin so far as materials allow.

About 10 miles below the elbow formed by tho Indus
(74° 42' long., 35° 50' lat.) in suddenly changing its course

from a general direction north-west to a general direction

south-west, in the vicinity of some of the highest mountains
and vastest glaciers in the world, the Gilgit river enters it

on the right bank, and with a general direction from the

north-west. Thus tho axis of the Gilgit valley is in fact a

prolongation of that of the Indus valley in tlie direction

maintained by the latter for some 300 miles above the elbow

just mentioned. The length of the basin, so far as we know,
on a line nearly west to east, is 120 miles; and its

greatest v.idtli from north to south is about 75. The south

limit of the basin is formed by the lofty watershed which
divides the west-to-east Gilgit basin from the meridional

basins of the (Lower) Indus, the Swat, and the Panjkora.

At its intersection with the Indus-Swat watershed this limit

rises to a peak of 19,400 feet, and at its intersection with

the Panjkora-Chitral watershed to peaks of 18,490 and
19,440 feet. The western limit of the basin is the lofty

watershed dividing it from the Mastvij valley on the upper
waters of the Chitral river. This limit runs from the inter-

section last mentioned north-north-east and then north-east,

till it joins the great mountain node in which the ranges

of Hindu-Kush and the JIuztagh (or Karakoram), accord-

ing to our usual nomenclature, coalesce on the margin of

the Pamir plateau. The northern limit of the basin is

formed by the JIuztagh itself, with peaks of 23,330 feet,

22,740 feet, 22,590 feet, 25,370 feet, 25,050 feet, and the

basin is closed on the east by an offshoot of the Jiluztagh

which, over the Indus elbow, forms that other great congeries

of pRaks and glaciers, of which the culminating point (RAki-

piishi) rises to 25,550 feet, whilst seven others exceed 19,009
feet. South of the gorge through which the Gilgit waters

force their way to the Indus this eastern barrier continues

with summits rising to 14,000 and 15,000 feet, and joins

the .southern limit already described. This last-mentioned



G I L G I T 597

part of the barrier is known as the Niludar Hills, and has

to be passed by the traveller who enters Gilgit from

Kashmir, i.e., from India. -The remotest source of the Gilgit

waters is in a lake called Shuudar, close above Mastuj, and

by which one of the chief passes leads from Gilgit and

Yassin to Mastiij and Chitral. The Ghizar river runs out of

this, and, after a course of 60 miles, is joined by the river of

Yassin, coming from the north. These twomay be considered

to form the Gilgit river. The Yassin river itself is formed by
two streams joining 6 or 8 miles above the village of Yassin,

by each of which leads a pass. From the north-west comes

the Tui or Moshabbar stream, by which lies the Moshabbar

pass, probably at least 16,000 feet in height, and traversing

a deep crevassed glacier for S miles. From where the road

reaches the upper stream of Mastiij one path leads dowu the

latter to Mastiij, and another up-stream, crossing by the

Baroghil pass (12,000 feet), over the prolongation of

Hindu-Kush watershed, into Wakhdn and the basin of

the Upper Oxus. By the other stream, called the War-
chagam river, coming from the north, a path leads

over the- Darkot pass to the very source of the Mastiij

river, and so also to the Baroghil pass. Another im-

portant stream, the Karam'iar, joins the Gilgit river from

the north, about 21 miles below the confluence of the Ghizar

Chart of Gilgit.

and Yassin river. This flows through the Ishkaman valley,

rising in a lake called the Karambar Sar, said to have been
formed in recent years by glaciers damming up the stream,

and' by this.runs the most easterly pass of those that lead
from the Gilgit basin direct to Wakhin. It is believed to

be very lofty and difficult, but it has not been explored.

About 36 miles below the Ghizar-Yassin confluence, and 25
miles above the confluence with the Indus, on the right bank,
stand the fort and village of Gilgit. Five miles below this

the river is joined by the last important confluent, called the
Nagar river. Recent information suggests that this stream
has a very lengthened course, flowing, in fact, from the
northern side of the Muztagh in the vicinity of the Karam-
bar lake ; and, if this be so, a large addition must be made to
the Gilgit basin as a whole. But of this we have no
defined knowledge.
The states occupying the basin of Gilgit are, or till lately

were, the following :

—

1. Yasshi. —This embraces all the upper or western pait of the
tasin, including the Isbkaman valley. For some generations, at
least, t\y

^
lations of this state with Gilgit were hostile, whilst it

was in intimate or dependent connexion with the kings of Chitral,
and held by a member of the same family. Indeed it was regarded
and named as a subdivision of Upper Chitral. We have no present
information as to the Bopulatiou or even the number of villages in

this lofty district ; but the route surveys show about thirty. The
height of the chief place, Yassin, is 7770 feet. The country was
visited twice in 1870 by a very gallant but not prudent traveller,
Mr George Hayward, and on the second visit in July of that year
he was murdered -by the agents of the chief Mir Wali, whilst on
his way to the Darkot pass, in hope of penetrating to Wakhan and
the exploration of Pamir. It is believed that Yassin has recently
been annexed by the troops of Kashmir.

2. Next below Yassin is the small state of PuniAl orPunyd, long
held by seiiarate rajas, and held by them now in dependence on
Kashmir. It occupies the narrow valley of the river for a length
of 25 miles, and contains nine villages, varying in height from
7000 feet down to 5500 feet. The villages are all within little
forts, so that (as in Khorasan, and in Marco Polo's narrative)
villages aiij forts are synonymous. At evening, the people who
have been occupied in their fields come within the wall, and the
gates are closed. Sentries guard the towers all night, and at dawn
an armed patrol goes forth and makes the round of all places that
might harbour an enemy, before the people issue to their avoca-
tions. In this part of tlie valley there are {ietiuimt mauvais pas
on the road, where passage is difficult, and where a few men might
stop a host. These are called by the old Pereian name of darband
(porta clausa), like the famous Iron Gate on the Caspian. The
upper village of Punial, called Gakiij, was till recently the furthest
point to which the power of Kashmir, and thsisfcre the inthicnoo
of the British Government, extended. It stands 6940 feet above
the sea. Between .Grlkiij and Yassin the road passes through a
natural gate of rock. The ruler of Punial is, or was in 1873, Raja
'Isa Bagdur, an old man who, in his little kingdom of nine
villages, displayed some of the best characteristics of a king,

—

feared by his enemies, liked and implicitly obeyed by his people
On meeting him they go up and kiss his hand.

Gilgit occupies the remainder of the main valley dowu to .the

Indus, but we shall first speak of Hunza and Nagar, lying in ths
eastmost part of the basin, ou the Nagar river.

3 and 4. Ka<jar lies on the left bank of the river, Hunza
opposite, and the two "capitals," so to call them, lie just over
against one another. They are distinct states under distinct

princes, and their peojde of distinct Mussulman sects. Whilst
Nagar sends a small complimentary tribute to the maharaja of
Kashmir, Hunza (also called Kanjud), a more warlike countrj', has
often been at active enmity with him, coming down upon his
villages in Gilgit, sweeping off the inhabitants, and selling them into

slavery. Though the people of both states seem to speak the same
language, Dr Leitner says the Nagar people^ are shorter, stouter,

and fairer than the Hunza folk, whom he calls " tall skeletons

"

and desperate robbers. He says he met a man of Nagar whoso
yellow moustache and general appearance made him believe almost

tiiat he had seen a Russian. The Kanjiidis are the terror of the

Kirghiz on the upper waters of the Yarkand, and of the trader
from Ladak to that territory.

5. Gilgit occupies all the lower part of the main valley to the
Indus. If we take the whole length of the river, from the source

in the Shundar lake to the Indus, at 135 miles (which, like the
other distances here, is taken with a 5-mile opening of the com-
pass, omitting minor windings), Y'assin will occupy 75 miles of this,

Punial 25, and Gilgit 35. The lower part of Gilgit is a valley

from 1 to 3 miles wide, bounded on each side by steep rocky
mountains. The valley contains stony alluvial -plateaus of various

forms and at various levels above the river, which flows between
cliffs worn in these. The greater part of this space is barren, but

as usual in those high regions there is in front of each lateral

raviue a cultivated space watered by the tributary stream, and ou
tliat a collection of houses. The village of Gilgit is 4800 feetabovu

the sea, and stands on a flat plain of the river alluvium, forming a

terrace 30 or 40 feet above the water. The cultivation here ccvere

a square mile or th«reabouts, irrigated from the nearest lateral

stream. The houses are flat-roofed, scattered over the plain in

twos and threes, among groups of fruit-trees. The destruction was
great in the wars to which Gilgit has been subject in the last half-

ceniury, and it will take long before the village recovers tbo

former abundance of fruit-trees. The fort of Gilgit is the chief

stronghold of the niahar.ija of Kashmir in Dardistan.

There is very little snow-fall at Gilgit. The vegetable

products are wheat, barley, naked barley, rice (at Gilgit

village only), maize, miUet, buckwheat, various pulses, rape,

and cotton; and of fruits, mulberries, peaches, apricots,

grapes, apples, quinces, pears, greengages, figs (poor), wal-

nuts, pomegranates, and elceayiins, besides musk and water-

melons. Silk is grown in very small quantity. There are

three fabrics from it,—one half-wool, much worn by those

above the common peasant, onebalf-cotton, and the third all

silk, strong though loosely woven, and prized for girdles.

;

Gold is washed from the river-gravels as in many other
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parts of the Indus basin. The vinQ is much cultivated in

some parts of the valley. In Punial it is grown in small

vineyards, the vines being often old trees ; the whole vine-

yard is covered with a horizontal framework of sticks, 2 to

4 feet above the ground, and over this the vines are trained.

The people of the basin are all reckoned to be Dards,

though there is this perplexing fact, that (setting aside

dialects) two languages are spoken among them, which are

entirely and radically diflFerent,—the Kkajuna language,

which is spoken in Hunza, Nagar, and Yassin, being one

of which no relation has yet been traced to any other tongue,

whilst the S/iina, spoken in the rest of the basin, is clearly

Aryan, and kindred to the Sanskritic languages of India.

Now there seems to be no doubt entertained that the

Yassin people at least have all the characters of undisputed

Dards. It is worth while to exhibit the numerals from

these two languages.

Shuia. Khajuiift.

One eyk hann.

Two do allatz.

Three tr6 usk6.

Four ishar .... waltd.

Five poii Uhudd.
Six shd inishindd.

Slilns. Ehajnna.

Seven ... sath tal6.

Eight . . . alsn altamiu.
Nine .... iiau untshb.

Ten day t6rmno.

Eleven., akdy iurma-hann.
Twelve ..Sdi/ tumia-allatz.

The Dards not only occupy the Gikit basin, but also

extend down the Indus basin, in which they form a
number of small republican communities (whilst the states

of the Gilgit basin are all, so to speak, monarchical), reach-

ing to Batera, where the Pushto-speaking tribes who are of

Afghan blood, or at least Afghauized, commence. The
Dards are described as decidedly Aryan in features, broad-

shouldered, well-proportioned, active, and enduring. The
hair is usually black but sometimes brown, the eyes brown
or hazel, the skin sometimes fair enough to show a ruddy
complexion ; the voice and manner of speech are harsh. In
bearing they are cheerful, bold, and independent, not dis-

obliging when rightly handled, and as a race decidedly

clever. They do not care much for human life, but still

are not blood-thirsty. They are, says Mr Drew, "a people

who will meet one on even terms, without sycophancy or

fear, and without impertinent self-assertion." The women
are not pretty in Gilgit, but those of Yassin have a better

repute, and indeed Hayward says :
" The women have a

|

more English cast of countenance than any I have yet seen

in A-sia, light-brown louks prevailing." The dress is entirely

woollen, trousers, choga (long robe like a dressing-gown),

and girdle. The cap is most characteristic ; it is a long

woollen bag rolled up at the edge till it fits close to the

head. The feet are wrapt in scraps of leather, with a long

strip as a binder. There is a distinct separation into castes,

of which Drew counts five, others only four. The lowest

caste is Dura, the name of a low caste found all over India to

the extreme Deccan,—a notable circumstance. The middle
castes, Shin and Yashkun, form the body of the Dard people.

The pure Shin looks more like a European than any high-

caste Brahman of India. A Shin man may marry a Yashkun
woman, but a Yashkun man may not marry a Shin woman.
The Yashkuns predominate in Gilgit basin ; the Shins in

Haramosh (up the Indus valley) and Astor (east of Gilgit).

and in the s.tates of the Indus Isasin below Gilgit. It is a
notable circumstance that the Dards abhor the cow, much
as the Mussulmans abhor swine. They will not drink cow's

milk, nor make or eat butter. In this last point the Indo-
Chinese nations generally and the Chinese resemble them,
"but not in the dislike to the animal. The Dards will not
bum cow-dung nor touch the cow if they can help it.

AD. the Dards of the Gilgit basin are Mahometans,
and of three different sects, Snnnis, Sliiahs, and Molais
(MuUahisI), the last being a Shiah offshoot and modifi-

cation. The last two drink wine, the Sunnis do not.

Gilgit proper is half Sunni, half Shiah ; Puniil. Molai

;

Hunza, Molai—these are great wine drinkers; Nagar;

Shiah ; Ishkaman, MolAi ; Yassin, Moldi and Sunni, with-

out any Shiahs. Till lately they were very loose Mahome-
tans. Some of the Moslem officers in the Sikh and Dogra
garrisons have spread greater rigidity. The wine is put in

largo earthenware jars, which are then buried for a time.

The people do not understand clarifying the wine. Dr
Leitner tasted some • which was very palatable, but looked

more like mutton-broth than wine. A kind of beer is also

made. Polo is a favourite game throughout DardistAn, as

in Balti, which is its home, or one of its homes, and it ex-

tends to the Chitral country. Wherever Baltis or Dards

live, the polo-ground may be looked for. Target archery

with firearms is also a favourite amusement; they use stones

for bullets, with a thin coating of lead. They are excellent

shots. The Jew's harp is played ; and the invention is

ascribed to King David.

Bistory.—The Dards are located by Ptolemy with surprising

accuracy (Daradw) on the west of the Upper Indus, beyond the

head-waters of the Swat river (Soastus), and north of the Gandarce,

i.e., the Gandhdras, who occupied Peshawar and the countr}- north

of it. The Dardas and Chinas also appear in many of the old

Pauranic lists of peoples, the latter probably representint; the Shin
branch of the Dards. This region was traversed by two of the
Chinese pilgrims of the early centuries of our era, who have left

records of their journeys, viz., Fahian, coming from the north,

c. 400, and Hwen-thsang, ascending from Swat, c. 631. The latter

says: " Perilous were the roads, and dark the gorges. Sometimes
the pilgrim had to pass by loose cords, sometimes by light stretched

iion chains. Here there were ledges hanging in mid-air; there

ilying bridges across abysses ; elsewhere paths cut with the chisel,

or footings to cUmb by." Yet even in these inaccessible regions

were found great convents, and miraculous images of Buddha.
How old the name of Gilt/it is we do not know, but it occurs in the
writings of the great Mahometan savant Al-Biriini, in his notices

of Indian geography. Speaking of Kashmir, he says: "When
thou hast passed the defile which forms the entrance and hast
penetrated into the plain, thou hast^ to thy left the mountains of

IJalaur and Shamilan. Two days' joiuney distant are the Turks
called Bhatdwaridn, whose king tajces the name of Bhatshdh. The
country which these Turks occupy is called Kilkit (or Gilgit), Asora,
and Simllds. Their tongue is Turk ; the people of Kashmir have to

suffer much from their raids"—(Reinaud, " Extraits," in Journal
Asiatiquc, ser. iv. torn. ir. ). There are difficult matters for discussion

here. It is impossible to say what ground the writer had for calling

the people Turks. But it is curious that the Shins say they are all

of the same race as the Jloghuls of India, whatever they may mean
by that. Gilgit, as far back as tradition goes, was ruled by rajaa

of a family called Trakane. When this family became extinct the
valley was desolated by successive invasions of neighl^uring rajas,

and in the 20 or 30 years ending with 1842 there had been five

d}Tiastic revolutions. The most prominent character in the history

was a certain Gaur Rahman or Gauhar Aman, chief of Yassin, a cruel

savage and man-seller, of whom many evil deeds are told. Being
remonstrated with for Selling a mullah, he said, "Why not? the
Koran, the word of God, is sold ; why not sell the expounder
thereof?" The Sikhs entered Gilgit about 1842, and kept a garrison

there. When Kashmir was made over to Maharaja Gulib Singh of

Jamii in 1846, by Lord Hardinge, the Gilgit claims were transferred

with it. And when a commission was sent to lay down boundaries
of the tracts made over, Mr Vans Agnew (afterwards murdered at

Multan) and Lieut. Ralph Young of the Engineers visited Gilgit,

the first Englishmen who did so. The Dogras (Guldh Singh's
race) had much ado to hold their ground, and in 18i52 a catastrophe
occurred, parallel on a smaller scale to that of the English troops
at CabuL Nearly 2000 men of theirs were exterminated by Gaur
Rahman and a combination of the Dards ; only one person, a soldier's

wife, escaped, and the Dogras were driven away for eight years.

Gillab Singli would not again cross the Indus, but after his death
(in 1857) the present Maharaja Ranbir Singh longed to recover lost

prestige. In 1860 he sent a force into Gilgit. Gaur liahman just
then died, and there was little resistance. -The Dogras have twice
since then taken Yassin, hut did not hold it. Now, recently, it is

believed', they have not only occupied Yassin, hut have invaded
Chitral a\so. They also, in 1866, invaded Darel, one of the most
secluded Dard states, to the south of the Gilgit basin, but with-
drew again.

The chief source of the Hiforroatlon In thb article Is an excellent work by Mr
frc'dcilck Drew, who was long In the employroent of the maharaja, The Jummoo
ami Kasfimir Territories, a Geographical Account, 1875. Use has also been
made of Dr Leitnei's uncompleted work, Results of Tour in Dardistan,^&c.;
of Ml- nayward's letters {Proc Roy. Oeog. Soc. vol. xv., and Joui-n. Roy. Oeoff,

Soc., vol. xll.); and of Col. Walker's Report O" 'he Survey Depl. for 1877-781
The narrattvo ol ** the oliaii,'* who pertonned the remarkable joonieys notice
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Weflr in that report, has been for tho present withheld from publication by the

Indian Government, but the map eorreeted by hla surTeya ia »' "'!-™^""f"'
»nd value. By and by wo may hope for the publication of Captain Bidduiphs

;Sscrvation3, which will doubil>s. throw much new light on this Kclurtcd and

IntcrCBting rcBion.
(a.J.)-

GILL, John (1697-1771), a Baptist minister and learned

Eabbinical scholar, was born at Kettering, Northampton-

Bliire, in 1697. On account of the limited means of his

parents,, he owed his education chiefly to his own persever-

ance. After receiving baptism in November 1716, he

began to preach, and officiated at Higham Ferrers, as well

as occasionally at his native place, until the" beginning of

-1719, when ho became pastor of the Baptist congregation

'at Horsleydowu, in Southwark, where he continued fifty-

one years. In 1748 he received the degree of D.D. from

the university of Aberdeen. He died at Camberwell,

October 14, 1771.

His piiucipal works are Exjiosition of the Song of Solomon, 1728 ;

'The rroplucics of tlic Old Testavunt rcspccliny the. Messiah con-

sidered, 1728; Treatise on the Doclrine of the Trinity, 1731; Cause

of God and Truth, in i vols., 1731 ; Exposition of the Bible, in 10

vols., iu ])ieiiaiiiig which he formed a large collection of Hebicw

and Kabbiiiical books and MSS.; Dissertation on the Antiquity of

the Hebrew La iirjiinrjc—Letters, Vowel Points, and Aecents, 1767;

A Body of Doctrinal Divinity, 1767; A Body of Practical Dieinity,

1770; and Sermons and Tracts, with a memoir of his life, 1773.

An edition of his Exposition of the Bible appeared in 1816 with a

memoir by Dr Kijion, wliich has also appealed separately. Various

editions of several of his other works have also appeared.

GILLESPIE, George (1613-1646). a prominent member

<if the presbyterian party in the Westmin.ster Assembly, was

born at Kirkcaldy, where his father was parish minister, on

the 21st of January 1613, and entered the university of St

Andrews as a "presbytery bursar" in 1629. On the com-

pletion of a brilliant student career, he became domestic

chaplain to Lord Kenmure, and afterwards to tho earl of

Ca.ssilis, his conscience not permitting him to accept the

episcopal ordination which was at that time in Scotland an

indispensable condition of induction to a p.arish. While

witli the earl of Cassilis he wrote his first work, A Dispute

<ifjaiiisl the Eujlish Popish Ceremonies obtruded upon the

Church of Scotland, which, opportunely published (but

without the author's name) iu tlie sumtner of 1G37, attracted

considerable attention, and within a few months had been

found by the privy council to be so damaging that by their

orders all av;iilable copies were called in' and burnt. In

April 1638, soon after the authority of the bishops had been

set aside by the nation, Gillespie was ordained minister of

^Vcmyss (Fife) by tho presbytery of Kirkcaldy, and in the

same year was a member of the famous Glasgow Assembly,

before wliich he pi-eached a sermon so pronounced against

royal interference in matters ecclesiastical as to call for

some remonstrance on the part of Argyll, the Lord High
Commissioner. In 1642 Gillespie was translated to Edin-
burgh ; but the brief remainder of his life was chiefly spent

in the conduct of public business in London. Already, in

1640, he had accompanied the commissioners of the peace

to England as one of their chaplains; and in 1643 he was
appointed by the Scottish church one of the four commis-
sioners to the Westminster Assembly. Here he took a
promineut pait in almost all the protracted discussions on
church government, discipline, and worship, supporting
Pre.sbyterianism by numerous controversial writings, as well
as by an unusual fluency and readiness in debate. On the
Erastian question, in particular, besides a series of vigorous
pamphlets against Coleman {A Brotherly Examination of
tovie Passages in Mr Coleman's late printed Sermon, (fee.

;

A'ihil Respondes; Male Audis), he published in 1646 a
large work entitled Aaron's Rod Blossomine/, or the Divine
Ordinance of Church-gorernment vindicated, which is

<leservedly regarded as a really able statement of the case
for an exclusive spiritual jurisdiction of the Church.
Shortly after Iiis leturn to Scotland, Gillespie was elected

moderator of the Assembly (1648); but the laborious

duties of that office (the court continued to sit from 12th

July to the 12th .of August) told fatally on a constitution

which, at no time very vigorous, had of late years been

much overtaxed ; and, after many weeks of great weakness,

he died at Kirkcaldy on the 17th of December 1648. In

acknowledgment of his great public services, a sum of .£1000

Scots was voted, thoiigh destined never to bo paid, to his

widow and children by the committee of estates. A simple

tombstone, which had been erected to his memory in Kirk-

caldy parish church, was in 1661 publicly broken at the

cross by the hand of the common hangman, but was restored

in 1746. Among the other works of Gillespie may "be

mentioned the Treatise of Miscellany Questions, ivha-ein

many useful Questions and cases of Conscience are discusied

and r(?Wi'e(/, published posthumously (1649); and The Ark
of the Testament opened, being a treatise on the covenant

of grace, also posthumous (J vols., 1661-1677).
GILLESPIE, Thomas (1708-1774), one of the founders

of the Scottish " Presbytery of Pielief," was born in the

parish of Duddingston, Midlothian, in 1708. On the com-

pletion of his literary course at the university of Edinburgh,

he for a short time attended a small theological seminary at

Perth, and afterwards studied divinity under Dr Doddridge

at Xorthampton, where he received ordination in January

1741. In August of the same year he was admitted

minister of the parish of Carnock, Fife, the presbytery of

Dunfermline agreeing, not 6nly to sustain as valid the ordina-

tion he had received in England, but also to allow a qualifi-

cation of his subscription to the church's doctrinal symbol,

so far as it liad reference to the sphere of the civil magistrate

in matters of religion. Having on conscientious grounds

persistently absented himself from the meetings of presby-

tery held for the purpose of ordaining an unacceptable

presentee as minister of Tnverkeithing, he was, after an ud-

obtrusive but. useful ministry of ten years, deposed for con-

tumacy by the Assembly of 1752 ; he continued, however, to

preach, first at Carnock, and afterwards in Dunfermline,

where a large congregation gathered round him ; but it

was not until 1761, and after repeated efforts to obtain

readmission to the church, that, in conjunction with

Boston of Jedburgh and Collier of Colinsburgh, he

formed a distinct communion under the name of The
Presbytery of Relief,—relief, that b to say, "from the yoke
of patronage and the tyranny of tlio chnrch courts." He
died on the 19th January 1774. His only literary efi'orts

were an Essay on the Continuation of Immediate Revela-

tions in the Church, and a Treatise on Temptation, charac-

terized by considerable laboriousness and some ability.

Both works appeared posthumously (1774). See Lives

of Fathers of the United Presbyterian Church (Edin.

1849).

GILLIES, John (1747-1836), the historian of ancient

Greece, was bom iu 1747 at Brechin, in Forfar.shire. He
was educated at the university of Glasgow, where he greatly

distinguished himself, and where, at the age of twenty, he

officiated for a short time as substitute for the professor of

Greek. Subsequently he received an engagement as tutor

in the family of Lord Hopetoun, who afterwards conferred

on him a pension for life.' In 1784 he completed his prin-

cipal work, the History of Ancient Greece, its Colonies and
Conquests, which he published two years later in 2 vols. 4to.

This work gives a clear and generally accurate account of the

various states of Greece, and the progress of each in litera-

ture and the arts. The learning it displays is considerable,

but its retlesions are generally somewhat trite, and the style

is abrupt and frequently diffuse. It enjoyed, liowever, for

some time a great popularity, and was translated into

French and German. It was long a favourite text-book for

Bchooh, but is now completely superseded. On the death.
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of Robertson, Gillies was appointed historiographer-royal of

Scotland. In his old age he retired to Clapham, where he
died 15tU February 1836, in theQOth year of liis age.

Of his other works, none of which are much read, the principal

are

—

View of the Seign<qf Frederick JI. of Prussia, vnth a Parallel

betioeen that Prince and Philip JI. of ilaccdcm, 1789; Translation of
Aristotle's Shetoric, and of his Ethics and Politics; find History of
the World from. Alexander to Augnstns, in 2 vols., 1807.

GILLRAY, James (1757-1815), one of the most eminent

of caricaturists, was bom at Chelsea iu 1757, His father,

a native of Lanark, had served as a soldier, losing an arm
at Fontenoy, and was admitted first as an inmate, and
afterwards as an out-door pensioner, at Chelsea Hospital.

GiUray commenced life by learning letter-engraving, in

which he soon became ap adept. This employment, how-
ever, proving irksome, he wandered about for a time with

a company of strolling players. After a very checkered

experience he returned to London, and was admitted a

Btudeut in the Royal Academy, supporting himself by en-

graving, and probably issuing a considerable number of

caricatures under fictitious sames. Hogarth's works were
the delight and study of his early years. Paddy on Horse-

back, which appeared in 1779, is the first caricature

which is certainly his. Two caricatures on Rodney's naval

victory, issued in 1782, were among the first of tlie

memorable series of his political sketches. The name of

Gillray's publisher and printseller, Jliss Humphrey

—

whose shop was first at 227 Strand, then in New Bond
Street, then in Old Bond Street and finally in St James's

Street—is inextricably associated with tliat of the cari-

caturist. GiUray lived with Miss (often called Mrs) Hum-
phrey during all the period of his fame. It is believed

that he several times thought of marrying her, and that

on one occasion the pair were ou their way to the churcli,

when GiUray said :
—" This is a foolish affair, metliinks.

Miss Humphrey. We live very comfortably togetlier;

we had better let well alone." There is no evidence,

Iiowever, to support the stories which scandalmongers

have invented about tlieir relations. GiUray's plates

were exposed in Humphrey's shop window, where eager

crowds examined them. A number of his most tren-

chant satires are directed against George III., who, after

examining some of Gillray's sketches, said, with char-

acteristic ignorance and blindness to merit, " I don't under-

stand these caricatures." GiUray revenged himself for this

utterance by his splendid caricature entitled A Connoisseur

Examining a Cooper, whicli he is doing by means of a

candle on a "save-all"; so that the sketch satirizes at once

the king's pretensions to knowledge of art and his miserly

habits.

The excesses of the French Revolution made GiUray con-

Bervative ; and he issued caricature after caricature ridicul-

ing the French and Napoleon, and glorifying John Bull.

lie is not, however, to ie thought of as a keen political

ndiierent of either the Whig or the Tory party ; he dealt

Ills blows pretty freely all round. His last work, from a

design by Bunbury, is entitled Interior of a Barber's Shop
in Assize Time, and is dated 1811. While he was engaged

on it, he became mad, although he had occasional intervals

of sanity, which he employed on his last work. The ap-

proach of madness must have been hastened by his intem-

perate habits. GiUray died on the 1st of June 1815, and
was buried in St James's churchyard, Piccadilly.

The times in which GiUray lived were peculiarly favour-

able to the growtli of a great school of caricature. Party

warfare was carried on with great vigour and not a little

bitterness ; and personalities were freely indulged in on
both sides. GiUray's incomparable wit and humour, know-
ledge of life, fertility of resource, keen sense of the ludi-

crous, and beauty of execution, at once gave him the first

place among caricaturists. He is honourably distiuguished

in the history of caricature by the fact that liis sketches are
real works of art. The ideas embodied in some of them are

sublime and poeticaUy magnificent in their intensity oi

meaning ; while the coarseness by wliich others are dis

figured is to be explained by the general freedom of treat

meat common in all intellectual departments iu th«

eighteenth century. The historical value of GiUray's work
has been recognized by accurate students of history. As
has been well remarked: "Lord Stanhope has turned

GiUray to account as a veracious reporter of speeches, as

well as a suggestive illustrator of events." His contem-
porary political influence is borne witness to in a letter

from Lord Batemaji, dated November 3, 1798. "The-
Opposition," he writes to GiUray, "are as low as we can
wish them. You have been of infinite service in lowering

them, and making them ridiculous." Gillray's extraorditmry

industry may be inferred from the fact that nearly 1000^

caricatures have been attributed to him ; while some con-

sider him the author of 1600 or 1700. He is invaluable

to the student of English manners as well as to the political

student. He attacks the social follies of the time witit

scathing satire ; and nothing escapes his notice, not even,

a trifling change of fashion in dress. The great tact

GiUray displays in hitting on the ludicrous side of any
subject is only equalled by the exquisite finish of hi?,

sketches—the finest of which reach an epic grandeur audi

Miltonic sublimity of conception.

Gillray's caricatures are divided into two classes, the political

series and the social. The political caricatures form really the best
history extant of the la.tter part of the reign of Geotge III. They
wcic circnlated not only over Britain but throughout Europe'
and exerted a powerful influence. In this series, George III.,

the Queen, the Prince of Wales, Fox, Pitt, Burke, and Kapolcou.
are the most prominent figures. In 1788 appeared two fine carica-

tures by Gillray. Blood on Thunder fording the Red Sea represents-

Lord 'Thurlow carrying Warren Hastings through a sea of gore :

Hastings louUs very comfortable, and is Ciirrying two laige bags of
money. M.iiket-Day pictures the ministeiialists of the time as.

horned cattle for sale. Among GiUray's best satires on the kinj
are—Parmer George and his AV'ife, two companion plates, in one of
which the king is toasting muffins for breakfast, and in the othei-

the queen is frying sprats ; The Anti-Saccharites, where the royal

pair propose to dispense with sugar, to the great horror of thij

family; A Connoisseur Examining a Cooper ; Temperance enjoyinj;

a Frugal ileal ; Boyal Atfability ; A Lesson in Apple Dumplings ;

and The Pigs Possessed. Among his other political caiicature.s

may be mentioned—Britannia between Scylla and Charybdis, a
pictnie in which Pitt, so often Gillray's butt, figures in a favour-

able light ; The Bridal Night ; The Apotheosis of Hoche, which
conceutratcs the excesses of the French Revolution iu one viewj
The Nursery with Britannia reposing iu Peace ; The First Kiss

these Ten Years (1803), another satire on the peace, which is said

to have greatly amused Napoleon ; The Handwriting upon the
Wall ; The Confederated Coalition, a (ling at the coalition which
superseded the Addington Ministry ; Uncorking Old Sherry; The
Plum-Pudding in Danger ; Making Decent, i.e., Bioad-bottomites

getting into the Grand Costume; Comforts of a Beil of Roses;
View of the Hustings in Covent Garden ; Phaethon Alarmed ; aud
Pandora opening her Box. The miscellaneous series of caricatures,

although they have scarcely the hi^orical importance of the

political scries, are more readily intelligible, and are even moro
amusing. Among the finest are—Shakesiiearc Sacrificed ; Flemish

Characters (two plates) ; Twopenny WTiist ; Oh ! that this too solid

Ilesh would inelt ; Sandwich Carrots ; The Gout ; Comfort to tho

Corns ; Begone Dull Care ; The Cow-Pock, which gives humorous
expression to the popular dread of v.acciuation ; Dilletanti Theatri-

cals ; and Harmony before Matrimony and Matrimonial Hannonic.*

—two exceedingly good sketchei iu violent contrast to each other.

A selection of Gillray's works appeared iu parts in 1818 ; but

the first good edition was Thomas M'Lcan's, which was published

with a key, in 1830. A somewhat bitter attack, not only on
Gilliay's character, but even on his genius, appeared in the

Athciiceum for October 1, 1831, -which was siiccessfully refuted by
J. LanJseer in the Athenaeum a fortnight later. In 1851 Henry
C. Bohn put out an edition, from the original plates, in a hand-

some folio, the coarser sketches .being published in a separate

volume- For this edition Thomas' Wright and R. H. Evans wrote

a valuable commentary, which is a good history of the times embraced

by the caiicatuivs. The next edition, entitled The Works ofjamer
diUmii, the Caricaliaiil : tcilk the Story of his Life and Timer
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tCliatto and Windus, 1874), was the work of Thomas Wright, and,

by its popular exposition and narrative, introduced Gitlray to a

Tery larjfe circle formerly ignorant of him. This edition, which

13 compU'te in one volume, contains two portraits of Gillray, and
upwards

i
f 400 illustrations. Jlr J. J. Cartwright, in a letter to

the Acat', my (Feb. 28, 1874), drew attention to the existence of a

MS. voli I le, in the British Uuscum, containing letters to and from
Gillray, fiid other illustrative documents. The extracts he gave

were used in a valuable article in tlie Quarterly licvicw for April

1874.- S-j '. also the Academy for Feb. 21 and May 16, 1874.

For a coi.' cmpoiarj- }ife of Gilliay, see George Stanley's nolics in his edition

of BryaiCs Dictionary of Painters, There is a fiooil nccownt of ]iim iQ Wriglit s

History of Caricature and Grotesque in Literature and Art^ 186-3. See also the
article Caeicaturc.

GILLYFLOWER, a popular name applied to various

flowers, but principally to the clove, Dianthus Cari/ophyllus,

of which the carnation is a cultivated variety, and to the

stock, Matihiola incana, a weU-known garden falvourite.

The word is sometimes written gilliflower or gilloflower, and
is reputedly a corruption of July-flower, "so called from
the month they blow in." Phillips, in hxs Flora Uistorica,

remarks that Turner (1568) "calls it gelouer, to which

he adds the word stock, as we would say gelouers that grow
on a stem .ir stock, to distinguish them from the clove-

gelouers and the wall-gelouers. Gefard, who succeeded

Turner, and after him Parkinson, calls it giUoflower, and
thus it travelled from it.s original orthography until it was
called July-flower by those who knew not whence it was
derived." Dr Prior, in his useful volume on the Popular
Names of British Plants, very distinctly shows the origin

of the name. He remarks that it was " formerly spelt

gyllofer and gUofre with the o long, from the French

<liroflie,lta\[n.n garofalo (M. hut. ffariojihtm) corrupted from
the Latin Garyophylhim, and referring to the spicy odour
of the flower, which seems to have been used in flavouring

wine and other liquors to replace the more costly clove of

India. The name was originally given in Italy to plants

of the pink tribe, especially the carnation, but has in

England been transferred of late years to several cruciferous

plants." The gillyflower of Chaucer and Spenser and
Shakespeare was, as in Italy, Dianthus Caryophylius ; that

of later writers and of gardeners Mathiola. Much of the con-

fusion in the names of plants has doubtless arisen from the

vague use of the French terms girofi.ee, oeiilet, and violeite,

which were all applied to flowers of the pink tribe, but in

England were subsequently extended and finally restricted

to very different plants. The use made of the flow^ers to

impart a spicy flavour to ale and wine is alluded to by
Chaucer who writes

—

" And many a clove gilofre

To put in ale "
;

also by Spenser, who refers to them by the name of sops

in wine, which was applied in consequence of their being

titeeped in the liquor. In both these cases, however, it is the

olove-giUyflower which is intended, as it is also in the pass-

age from Gerard, in which he states that the conserve made
of the flowers with sugar " is exceeding cordiall, and wonder-
fully above measure doth comfort the heart, being eaten

now and then." The principal other plants which bear the

name are the w-allflower, Cheiranthns Cheiri, called, wall-

£,illyflower in old books ; the dame's violet, Ilespcris viat-

ronalis, called variously the queen's, the rogue's, and the

winter gillyflower ;~ the ragged robin. Lychnis fios cuculi,

called marsh-gillyflower; the water-violet, Hottonia palus-

iris, called water-gUlyflower ; and the thrift, Armeria
vulgaris, called sea-gillyflower. As a separate designation

it has in modern times been chiefly applied to ^q Mathiola
or stock, but it is now very little used.

GILPIN, Bernard (1517-1583), rector of Houghton-
le Spring, distinguished by the unusual way in which he
•carried out his conception of the duties of a Christian pastor,

w 3 descended from a Westmoreland family, and was born
at Kentmere in 1517,. At' Oxford he first adhered to the

lU—22*

conservative side, and defended the doctrines of the church
against Hooper ; but his confidence was somewhat shaken
by another public disputation which he had with Peter
Martyr. In 1552 he preached before King Edward VL a
sermon on sacrilege, which was duly published, and displays
the high ideal which even then he had formed of the clerical

oflice
; and about the same time he was presented to the

vicarage of Norton, in the diocese of Durham, and obtained
a licence, through AVilliam Cecil, as a general preacher
throughout the kingdom as long as the king lived. Instead
of settling down in England, however, he resigned his
vicarage, and went abroad to pursue his theological investi-

gations, and if possible satisfy his mind on some disputed
matters. He carried out this intention at Louvain, Antwerp,
and Paris; and from. a letter of his own, dated Louvain,
1554, we get a glimpse of the quiet student rejoicing in an
" excellent library belonging to a monastery of Minorites."

Returning to England towards the close of Queen Mary's
reign, he was. invested by his uncle, Dr Tonstall, bishop of

Durham, with the archdeaconry of Durham, to which the
rectory of Effington was annexed. Ihe freedom of his

attacks on the vices, and especially the clerical vices, of his

times excited liostdity against him, and he was formally
brought before the bishop on a charge consisting of thir-

teen articles. Tonstall, however, not only dismissed the

case, but presented the offender with the rich living of

Houghton-le-Spring ; and when the accusation was again

brought forward, ho again protected him. Enraged at this

defeat,. Gilpin's enemies laid their complaint before Dr
Bonner, bishop of London, and he immediately g^ve orders

for his apprehension. Upon this Gilpin prepared for mar-

tyrdom ; aud, having ordered his house-steward to provide

him with a long garment, that he might "goe the more
comely to the stake," he set out for London. Providentially,

however, he broke his leg on the journey, and his arrival

was thus delayed till the news of Queen Mary's death freed

him from further danger. He at once returned to Houghton,
and there he continued to labour till his death in 1583.

When the Roman Catholic bishops were deprived, he was
ofi'ered the see of Carlisle ; but he declined the honour. At
Houghton his course of life was a ceaseless round of bene-

volent activity. His hospitable manner of living was the

admiration of alL In his household, he spent " every fort-

night 40 bushels of corn, 20 bushels of malt, and an ox,

besides a proportional quantity of other kinds of provisions."

Strangers and travellers found a ready reception ; and even

their horses were treated with so much care that it was
humorously said that, if one were turned loose in any part

of the country, it would immediately maka its way to the

"rector of Houghton. Every Sunday from Michaelmas till

Easter was a public day with Gilpin. For the' reception of

his parishioners he had three tables well covered,—one for

gentlemen, the second for husbandmen, the third for day-

labourers ; and this piece of hospitality he never omitted,

even when losses or scarcity made its continuance difficult.

He built and endowed a grammar-school at a cost of up-

wards of £500, educated and maintained a large number
of poor children at his own charge, and provided the more
promising pupils with means of studying at the universities.

So many young people, indeed, flocked to his school that

there was not accommodation for them in Houghton, and
he had to fit up part of his house as a boarding establish-

ment. Grieved at the ignorance and superstition which

the remissness of the clergy permitted to flourish in the

neighbouring parishes, he used every year to visit the most

neglected parts of Northumberland, Yorkshire, Cheshire,

Westmoreland, and Cumberland ; and that his own flock

might not sufler, he was at the expense of a constant

assistant. Among his parishioners he was looked up to

as a judge, and did great service in preventing )aw-auits
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amongst them. If an industrious man suffered a loss, he

delighted to make it good ; if the han'est was bad, Le was

liberal in the remission of tithes. And all this he was

enabled to do because his frugality ' was as great as his

generosity; for his rectory was worth no more than £400

a year. The boldness which he could display at need is

well illustrated by his action in regard to duelling. Find-

in" one day a challenge-glove stuck up on the .door of a

church where he was to preach, he took it down with his

own hand, and proceeded to the pulpit to inveigh against

the unchristian custom.

A life of Bernard iGilpin, written ty George Cavleton, bishop of

Chichester, who had been a pupil of Gilpin's at Houghton, will be

found in Bates's Vitx Sclcctorum aliquot Virorum, &c., London,

1681. A translation of this sketch by William Freake, minister,

was published at London, 1629; and in 1852 it was reprinted in

Glasgow, with an introductory essay by Edward Irving. It fomis

one of the Utcs in Christopher Wordsworth's Ecclesiastical Bioymphy

(voL iii. , 4th edit. ), having been compared with Carleton's Latin

text. Another biography of Gilpin, which, however, adds little to

Bishop Carleton's, was written by "William Gilpiu, ILA., pre-

bendary of Ailsbury, London, 1753, and 1854.

GILPIN",. WiCLiAM (1724-1804), author ef several

works on the scenery of Great Britain, was born at Carlisle

in 1724. He was educated at Oxford university, and,

after holding for some time a small curacy in the north

of England, established a school for sons of gentlemen at

Cheam in Surrey. Among his pupils were Viscount

Sidmouth, Lord Bexley, and llitford, the author of the

History of Greece, the last of whom presented him, when

he had resolved to retire from teaching, with the living of

Boldre, near the Kew Forest, Hampshire. Gilpin died there,

April 5, 1804. He is author of a Life of Bernard Gilpin,

several miscellaneous religious publications, and lives of a

number of the Reformers, but is chiefly known for his works

on the scenery of various parts of England and Scotland,

illustrated by tasteful engravings in aquatint executed by

himself.

The principal of these works are

—

Tlie River Wye and Southern

Districts of Wales, 1782; The Lake Cotiutrtj, 1789; Observations on

Picturesque Beauty made in tlie year 1776 in several parts of Great

Britain, particularly the Highlands of Scotland, 1778; two corre-

sponding volumes on the Lakes of C%tmlerland and Westmoreland

;

Forest Scenery, 1791 ; Three Essays on Picturesque Beauty, with a
Poem on Landscape Painting, 1782 ; Essays on Prints and Early

Engravings; Western Parts of England and Isle of WiglU, 1798;

and The Coasts of Hanipahire, Sussex, and Kent, published post-

humously.

GIL VICENTE. See Vicente, Gil.

GIN, the name commonly given to an aromatized spii-it

for drinking, varieties of which are also known as Genevaj

Hollands, and Schiedam. Gin is an abbreviation of Geneva,

both being primarily derived from the French genicvre

(juniper), from the fact that the characteristic flavouring

ingredient of the spirit is juniper berries. Gin was origin-

ally and is stiU largely a Dutch compounded liquor, but it

has long been a favourite stimulant beverage with the lower

orders in London and other large English towns ; and it is

manufactured on a great scale by English rectifiers. As
each separate distiUer varies to some extent the materials

and proportions of ingredients used in the preparation of

gin, the varieties of the beverage are numerous ; but gene-

rally a clear distinction exists between Hollands or Dutch

gin and English gin. In the manufacture of Hollands a

mash is prepared consisting of say 112 lb of malted here

or bigg and 228 D) of rye meal, with 460 gallons of water,

at 162° Fahr. After infusion a proportion of cold water is

added ; and when the heat is reduced to about 80°, the

whole, about 500 gallons, is run into the fermenting vat, to

•which about half a gallon of yeast is added. Fermentation

speedily ensues, and in about two days the attenuation is

complete, although at this stage nearly one-third of the

Baccharine matter in the liquor is undecomposed. The

special features of the fermentation are the small proportion

of yeast employed and the imperfect attenuation of the

worts. The wash so obtained is distilled, and the resulting

low wine is redistilled, with the addition of juniper berries

and a little salt, sometimes with the addition of hops.'

Dutch gins vary much one from another, but generally tliey

are much purer and mellower liquors than the more highly

flavoured and frequently adulterated British gins. Good
qualities of the latter have as their basis plain grain spirit

from the ordinary whisky distilleries, the following being

an example of a mixture for distillation :

—

300 gallons of low wines. 47 lb crushed almond cnlce.^

650 ,, rectified spirit 2 „ angelica root.

95 lb juniper berries. 6 ,, powdered iiixuorice.

95 ,, corianders.

There is, however, much variation in the ingredients

employed, and several other flavouring substances—notably

cardamoms and cassia or cinnamon—are freely employed.'

A kind of gin is also prepared by mixing proportions of

essential oils by agitation with plain spirits without any
redistillation, and much inferior liquor is said to be made
with oil of turpentine and aromatic substances without the

use of juniper berries at all. To prevent the cloudiness or

turbidity that would arise in these inferior beverages when
mixed with water, they are fined with alum, potassium car-,

bonate, acetate of lead, or sulphate of zinc. To give farti-'

tious pungency and mellowness to such drinks,- graiffs of

paradise and Cayenne pepper are freely used, and the

absence of spirit is also covered by the use of sugar. What
is known as cordial gin is usually niore highly aromatized

than the other varieties, and sweetened so that it really

ought to be classed as a coarse liqueur. In thirty-eight

specimens of gin eramined by Dr Hassall, the alcoholic

strength of which ranged from 22-35 to 48'80 degrees, and
the sugar present varied between 2 '43 and 9 '38 per cent.,'

seven were found to contain Cayenne pepper, two had
cinnamon or cassia oil, and nearly all contained suliihates.'

From the fact that the essential oil of juniper is the most
powerful of all diuretics, gin is frequently prescribed in

diseases of the urinary organs. Its beneficial cff'ects in such

cases is most marked ; but, on the other liand, the grossly

sophisticated liquors which are largely consumed under the

name of gin are most detrimental in their efTects. In the

eaily part of the 18th century gin-shops multiplied with

great rapidity in London, and the use of the beverage

increased to an extent so demoralizing that retailers actually

exhibited placards in their windows intimating that there

people naight get drunk for Id., and that clean straw in

comfortable cellars would be provided for customers. The
legislature was obliged to interfere in order to try to curb-

the tide of debauchery, and what is known as the Gin Act
was passed in 1736, under the provisions of which, dealers

were prohibited from selling gin and other spirits in quanti-

ties less than 2 gallons without a licence of .€50, and an

excise duty of 20s. was charged on each gallon. The opera-

tion of the Act, however, gave rise to much confusion, to

illicit trade, and to gin riots, and after a hiiise of sevea

years the statute was repealed.

GINCKELL, GoDAET van (1640-1703), first earl of

Athlone, general, was born in Guelderland about 1630 or

1640. He was the head of an ancient and noble family,

and bore the title of Baron van Recde. In his youth ho
entered the Dutch army, and in 1688 he followed William

prince of Orange in his expedition to England. In the

following year he distinguished himself by a memorable
exploit—the pursuit, defeat, and capture of the Scottish

regiment which had mutinied at Ipswich, and was rrarching

across the fens to their native land. It was the fJarm ex-

cited by this mutiny that facilitated the passing d the first

Mutiny Act. In 1690 GinckeU accompanied \\'illia3i IlIJ
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to Ireland, and commanded a body of Dutch cavalry at the

battle of the Boyne. On the king's return to England

General Giuckell was entrusted with the conduct of the

war. He took the field in the spring of 1691, and estab-

lished his headquarters at Mullingar. Among those who
held a command under him was the marquis of Ru\'igny,

the recognized chief of the Huguenot refugees. Early in

June Giuckell took the fortress of Ballymore, capturing the

whole garrison of 1000 men. The English lost only 8 men.

After reconstructing the fortifications of Ballymore, the

army marched to Athlone, then one of the most important

of the fortified towns of Ireland. The Irish defenders of

the place wero commanded by a distinguished French

general, Saint-Paith. The firing began on June 19th, and
on the 30th the town was stormed, the Irish army retreat-

ing towards Galway, and taking up their position at Aghrini.

Having strengthened the fortifications of Athlone and left

a garrison there, Ginckell led the English, on July 12 th,

to Aghrim. An immediate attack was resolved on, and,

after a severe and at one time doubtful contest, the crisis

was precipitated by the fall of Saint-Ruth, and the dis-

organized Irish were defeated and fled. A horrible

slaughter of the Irish followed the struggle, and 4000
corpses were left unburied on the field, besides a multitude

of others that lay along the line of the retreat. Galway
next capitulated, its garrison being permitted to retire to

Limerick. There the viceroy, Tyrconnel, was in command
of a large force, but his sudden death early in August left

the command in the hands of General Sarsfield and the

Frenchman D'Usson. The English army came in sight of

the tomi ou the day of Tyrconnel's death, and the bombard-
ment was immediately begun. Ginckell, by a bold device,

crossed the Shannon and captured the camp of the Irish

cavalry. A few days later he stormed the fort on Thomond
Bridge, and after ditficult negotiations a capitulation was
signed, the terms of which were divided into a civil and a
military treaty. Thus was completed the conquest or

pacification of Ireland, and the services of the Dutch
general were amply recognized and rewarded. He received

the formal thanks of the House of Commons, and was
created by the king first earl of Athlone and baron of

Aghrim. The immense forfeited estates of the earl of

Limerick were given to him, but the grant was a fe-w years.

later revoked by the English parliament. The earl con-

tinued to serve in the'English army, and accompanied the

king to the Continent in 1693. He fought at Landen, and
assisted in destroying the French magazine at Givet. In

1702 he took command of the Dutch serving under the

duke of Marlborough. He died at Utrecht, Febniary 10,

1 705. On the death of the ninth earl without issue in 1 844,
the title became extinct.

GINGER (French, Gingemhre; German, Ingicer), the

rhizome or underground stem of Zingiber officiiude, Roscoe,

a perennial reed-like plant growing from 3 to 4 feet high.

The flowers and leaves are borne on separate stems, those

of the former being shorter than those of the latter, and
averaging from 6 to 12 inches. The flowers themselves are

borne at the apex of the stems in dense ovate oblong cone-

like spikes from 2 to 3 inches long, composed of obtuse
strocglj-imbricated bracts with membranous margins, each
bract enclosing a single small sessile flower. The leaves are

alternate, bright green, smooth, tapering at both ends, with
very short petioles. The plant, though unknown in a wild
state, is considered with very good reason to bo a native

of the warmer parts of Asia, over which it has been culti-

vated from an early period, and the rhizome imported into

England. From Asia the plant has spread into the West
Indies, South America, western tropical Africa, and
Australia.

The use of ginger as a spice has been known from very

early times ; it was supposed by the Greeks and Romans to
be a product of southern Arabia, and \\ as received by them
by u'.iy of the Red Sea; in India it has also been known
from a very remote period, the Greek and Latin names
being derived from the Sanskrit, FlUckiger and Hanbur}-,
in their Pharmacogmphia, give the following notes ou tlio

history of ginger. Ou the authority of Vincent's Commerce
and A'avigaiion of the Ancients, it is stated that in the list

of imports from the Red Sea into Alexandria, which in the
second century of our era were there liable to the Roman
fiscal dutj-, ginger occurs among other Indian spices. So
frequent is the mention of ginger in similar lists during the

Middle Ages, that it evidently constituted an important
item in the commerce between Europe and the East. • It

thus appears in the tariff of duties levied at Acre in Pales-

tine about 1173, in that of Barcelona in 1221, Marseilles in

1228, and Paris in 1296. Ginger seems to have been well

known in England even before the Norman Conquest, being
often referred to in the Anglo-Saxon leech-books of the

11th century. It was very common in the 13th and 14th
centuries, ranking next in value to pqjper, which was then
the commonest of all spices, and costing on an average

about. Is. 7d. per lb. Three kinds of ginger were known
among the merchants of Italy about the middle of the 14th

century;—(1) Belledi or Bcdadi, an Arabic name, which,

as applied to ginger, would signify country or v/ild, and
denotes common ginger ; (2) Coloralino, which refers to

Columbum, Kolam, or Quilon, a port in Travancore, fre-

quently mentioned in the Middle Ages ; and (3) J/iccIiino,

a name which denoted that the spice had been brought from
or by way of Jlecca. Marco Polo seems to have seen the

ginger plant both in India and China between 1280 and
1290. John of Montecorvino, a missionary friar who
visited India abouf: 1292, gives a description ofthe plant,

and refers to the fact of the root being dug ug and trans-

ported.- Nicolo di Conto, a Venetian merchant in the early

part of the 15th century, also describes the plant and the

collection of the root, as seen by Liin in India. Though the

Venetians received ginger by wc.y of Egypt, some of the

superior kinds were taken from India overland by the Black

Sea. The spice is said to have been introduced into

America by Francisco de Mendoga, who took it from tho

East Indies to New Spain. It seems to have been shipped

for commercial purposes from San Domingo as early as 1585,

and from Barbados in 1654; so early as 1547 considerable

quantities were sent from the West Indies to Spain.

Ginger is known in commerce in two distinct forms,

termed respectively coated and uncoated ginger, as having

or wanting the epidermis. For the first, the pieces, which

are called "races" or "hands," from their irregular

palmate fonn, are washed and simply dried in the sun. In

this form ginger presents a brown, more or less irregidarlj'

wrinkled or striated surface, and when broken shows a dark

brownish fracture,- hard, and sometimes horny and resinous.

To produce uncoated ginger tho rhizomes are washed,

scraped, and sun-dried, and are often subjected to a system

of bleaching, either from the fumes of burning sulphur or

by immersion for a short time in a solution of chlorinated

lime. T-he whitewashed appearance that much of the ginger

has, as seen in the shops, is due to the fact of its being

washed in whiting and water, or even coated with sulphate

of lime. This artificial coating is supposed by some to give

the ginger a better appearance ; it often, however, covers

an inferior quality, and can readily be detected by the ease

with which it rubs off, or by its lea\'ing a white powdery

substance at the bottom of the jar in which it is contained.

Uncoated ginger, as seen in trade, varies from single joints

an inch or Jess in length to flattish irregularly branched

pieces of several joints, the "races" or "hands," and from

3 to 4 inches long ; each branch has a depression at its
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summit sLowiiig tho furuici- ntUicLment of a leafy stem.

The colour, wLcn not wliitewaslicd, is a pale buff; it is

«omewliat rough or fibrous, breaking with a short mealy

fracture, and presentiug on tho surfaces of the broken parts

numerous shove bristl}' fibres.

The British market derives its supply of ginger from

various parts of the world. The principal sorts, however,

or those most commonly found in commerce, are Jamaica,

Cochin, Bengal, and African, thougli each of these in its

turn has its several varieties and qualities. The best or

most valued kind of all is tlie Jamaica, and next to it the

Cochin. For ordinary purposes uncoatod ginger is con-

sidered the best^ the largest and finest pieces, of a pale buff

colour both outside and inside, and cutting softly and evenly,

are considered the most valuable. The chief sources of

supply are the East and West Indies, Sierra Leone, aud
Egypt.

The principal constituents of ginger are starch, volatile ril (to

ivliich the characteristic odour of the spice is due), aud resin (to

vvhicli is attributed its pungency). Its chief use is as a condiment
or spice, but as an aromatic and stomachic medicine it is also used
internally. " The stimulant, aromatic, and carminative properties

render it of much value in atonic dyspepsia, especially if accom-
panied with much flatulence, and as an adjunct to purgative' medi-
cines to correct griping." Externally applied as a rubefacient, it

has l:;!-'n found to relieve headache and toothache. The rhizomes,

collected in a young green state, washed, scraped, and preserved in

Byrap, form a delicious preserve, which is largely exported both
from the West Indies and from China. Cut np into pieces lilcc

lozenges, and preserved in sugar, ginger also forms a very agreeable.,

sweetmeat. (J. R. J.)

GINGHAJI is a woven cotton fabric, of a close stoutish

texture, the distinguishing characteristics of which are that

it is a plain {i.e., untwilled) cloth, woven into yarn-dyed
stripes or checks of two or more colours. In some cases as

many as seven or eight colours are introduced in the warp
and weft of a ginghara ; but no patterns are made that

cannot be woven in a common plain loom. Gingliam was
originally an Indian product, but its manufacture was early

introduced into the Lancashire and Glasgow districts ; and
during the first half of the present century the trade formed
an important feature in the textile industries of the latter

locality—the demand for the fabric coming chiefly from the

United States and the West Indies. The trade distinction

of gingham is now to a large extent superseded by other

tsrms.

GINGUENfi, Pierre Louis (1748-1815); the author
of the Hisloire (illcraire d'ltalie, was born on 25th April
1748 at Rennes in Brittany. He was educated at a Jesuit
college in liis native town, but he owed most of his literary

tastes and accomplislnnents to his father, who early imbued
liim with a love of music and the languages of England and
Italy. His first literary effort, a poetical piece entitled

Confession de Zidme, brought him into notice among the
literary coteries of Paris, from the circumstfince that, when
published at first anonymously, it was claimed by sis or seven
different authors. Though the value of the piece is not
very great, it is Ginguen6's poetical chef d'oiuvre. The part
he took as a defender of Piccini against the partisans of

Gluck made him still more widely known ; and the reputa-
tion he acquired as a promising political writer secured em-
ployment for him in the public service in 1780. He hailed,

however, the first symptoms of theRevolution,joined Rabaut,
St fitienne, and Cerutti in producing the Fcuille Villayeoise,

tmd celebrated iii an indifferent ode the opening of the
states-general. A more creditable effort was his Leiires stir

les Confessious de J. J. Rousseau, 1791, in which he
defended to the uttermost the life -and principles of his
author. Refusing to countenance the excesses of the
Revolution, hs was thrown into prison, whence he only
escaped with life by tlie downfall of Robespierre. Some
time after hia liberation he assisted, as director-general of

the "commission executive do I'instruction publique," in

reorganizing the system of public instruction. When the

Institute was established in 1796, ho was elected a member
of the division called the academy of moral and political

sciences. In 1798 the directory appointed liim minister-

plenipotentiary to the king of Sardinia, whose ruin, begun

by force of arms, they had determined to complete by

treachery. A less promising tool could not have been

found for carrying out tlieir design. After fulfilling his

duties for seven months, very little to the satisfaction of

his employers, Ginguen6 retired to his country hoiise of

St Prix, in the valley of Jlontmorency, and there he prose-

cuted his literary labours till the Revolution of the IStli

Brumaire called him once more before tl:e world. He wa.s

appointed a member of the tribunate, which made a show

of maintaining democratic opposition to the first consul

;

but Napoleon, finding that he was not sufficiently tract-

able, had him expelled at tlie first " purge," and GinguenO

once more joyfully returned to his favourite pursuits.

Tliese were now more than ever a necessity of life to him,

as his only other source of income, was the small endow-

ment attached to his seat in the Institute. Fortunately

he was nominated one of the commission charged to con-

tiime the literary history of France, which had been brought

down by the Benedictines to about the close of the 12th

century ; and the three volumes of this series which ap-

peared in 1814, 1817, and 1820 are for the most part the

result of his labours. But the work by which Ginguend
will be longest remembered is his Histoire lilleraire d'ltalie

(9 vols. 8vo, 1811-1819), to which he was putting the

finishing touches when he was cut off by a painful

disease, November 16, 1815. The first six volumes ap-

peared before their author's death ; the seventh is entirely

his except a few pages ; and of the eighth and ninth he

w-rote about a half, the other half being composed by Salfi,

and revised by Daimou. The success of the history in

Italy was astonishing : editions were published in various

parts of the peninsula; with notes and comments by the

best scholars, and three translations appeared respectively

at Milan, Naples, and Venice.

Ginguen6 was originally led to make Italian literature

his special study by finding how ill that subject was under-

stood, and how little it was appreciated, by his countrymen.

In the composition of his history he was guided for the most
part by the great- work of the Jesuit Tiraboschi, but he
avoids the prejudices and party views of hismodeL His
own style, though occasionally forcible and eloquent, is not

unfrequently too tame for the subject, and he often tres-

passes on his reader's patience by over-minuteness of detail

;

l)ut these faults are more than atoned for by fine critical

discernment, impartiality, and freedom. On the score of

accuracy, indeed, Ginguen^ sometimes offends, but seldom

in matters of great moment ; and his slips are such as aro

almost inevitable to a foreigner, who could hardly be said

to have even seen the country whose literary history he
relates. The Italians felt grateful to him for having placed

their literature in its proper light, and readily forgave the

excessive eulogies which he passed on many of their writers,

whose very names had been forgotten in their own country.

During the latter years of his life Ginguen^ wrote extensively for

the press, and he edited the Decmlc philosop]iJ<l'>te, politique, et lit-

ierairc, till it was suppressed by Napoleon in 1807. He contributed

largely to tlie Hiojmjihie univf.rscllc, the Mcrcurc de France, and
the L'licyclopcdic methodigue; and he edited the works of Chamfort
and of Lebrun. Among his minor productions are an opera, Pom-
ponin ou le Txdcur-myslifii, 1777; La Satire des Satires, 3778; Th
I'aulorito dc Babelais daiis la rivolution prisciite, 1791; Dt it.

Neckar, 1795; Fables inidites, 1814. See "^loge de Ginguene,"
by I)ai;ier, in the Mimbircs de Vlnslilut, torn. vii. ;

" Biscours " by
Ji. Daunou, prefixed to the 2d edit, of the Hist. litt. d'ltalie;

D. J. Garat, Koticc sur la vie et les oxtvmgcs dc P. L, Qv/ingejU,

Paris, 1817.
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GINSENG, the root of a species of Panax (P. Ginseng,

Jleyer), belongiug to the natural order Aratiacea, is a very

celebrated Chinese mediciue. The demand is so great

that many other roots are substituted for it, notably

that of Panax . quinquefolium, Linn., distinguished as

American ginseng, and imported from the United States.

At one time the ginseng obtained from Slanchuria was

considered to be the finest quality, and in consequence

became so scarce that an imperial edict was issued prohibit-

ing its collection. That prepared iu Corea is now the most

esteemed variety. The root of the wild plant is preferred

to that of cultivated ginseng, and the older the plant the

better is the quality of the root considered to be. Lockhart

states that all the ginseng collected in the Chinese empire

is imperial property, anl is sold to those who have the

privilege of deahng in it at its weight in gold. Great care

is taken in the preparation of the drug. The account given

by Koempfer of the preparation of nindsin, the root of iShtm

niiisi, Tliunb., iu the Corea, will give a good idea of the

preparation of ginseng, ninsi being a similar drug of sup-

posed weaker virtue, obtained from a different -plant, and

often confounded with ginseng. " In the beginning of

winter nearly all tlie population of Sjansai turn out to

collect the root, and make preparations for sleeping in the

fields. The root, when collected, is macerated for three

ilays in fresh water, or water in wliicli rice has been boiled

twice ; it is then suspended iu a closed vessel over the fire,

and afterwards dried, until from the base to the ruidjile it

assumes a hard, resinous, and translucent appearance, which

is considered a proof of its good quality."

Ginseng of good quality generally occui^ in hard, rather

brittle, translucent pieces, about the size of the little finger,

and varying- in length from 2 to 4 inclies. Tlie taste b
mucilaginous, sweetish, and slightly bitter and aromatic^

The root is frequently forked, and it is probably owing to

this circumstance that medicinal properties wore in the first

place attributed to it, its resemblance to the body of a

man being supposed to indicate that it could restore virile

power to the aged and impotent. In price it varies from

6 or 12 dollars to the enormous sum of 300 or 400 dollars

an ounce. Root of this quality can of course only be pur-

chased by the most wealthy, and the greatest care is taken

of such pieces by the vet dors.

Lockhart gives a graphic description of a visit to a ginseng mer-
chant. Opening the outer box, tlie merchant removed several paper

parcels which appeared to fill tiie bo.t, but under them was a second

box, or perhaps two small bo.xes, which, when taken out, showed
the bottom of the large bo.x and all the intervening space tilled with

more paper parcels. These parcels, h» said, ' contained (juicklinie,

for the purpose of absorbing any moisture and keeping the boxes

quite dry, the lime being packed in paper for the sake of cleanli-

ness. T'he smaller box, which held the ginseng, was lined with
sheet-lead ; the ginseng further enclosed in silk wrappers w.ns kept
in little silken-covered boxes. Taking up a piece, he would request

his visitor not to breathe upon it, nor liandle it ; he would dilate

upon the many merits of the drug and the cures it had effected.

The cover of the root, according to its quality, was silk, either

embroidered or plain, cotton cloth, or paper." In China the gin-

seng is often sent to friends as a valuable present ;. in such ca.ses,

" accompanying the medicine is usually given a small, bcantifally-

finished double kettle, in which the ginseng is pi'cpnred as follows.

The inner kettle is made of silver, and between this and the outside

vessel, which is a copper jacket, is a small space for holding water.

The silver kettle, which fits on a ring near the top of the outer
covering, has a cup-like cover in which rice is placed with a little

water ; tlie ginseng is put in the inner vessel with water, a cover is

placed over the whole, and the apparatus is put on the firs. When
the rice in the cover is sufficiently cooked, the medicine is ready,
and is then eaten by the patient, who diinks the ginseng tea at the
same time." The dose of the root is from 60 to 90 grains. During
the use of the drug tea-drinking is forbidden for at least a month,
but no other change is made in the diet. It is taken in the morning
before breakfast, from thVee to eight days together, and sometimes
it is taken in the evening before going to bed.

At one time it was proposed by some Russians to establish gin-
seng plantations, with the view of growing the root as an imporuut

article of trade with China. Ginseng is also cultivated in Japan,
having been introduced from C'ore^ ; but, although it grows more
luxuriantly there thjinin its native country, the root is considered tc

be much less active. This may be due to the fact that, while in the

mountains of Corea the root' is perennial, in Japan the plant runs
to seed the lirst year, and beco.Ties anuual. Europeans have hitherto

failed to discover any remarkable properties iu the drug. Dr Porter

Smith, however, mentions having seen some cases in which life

appeared to be prolonged for a rime by its use ; and M. Maack states

that one of the Cossacks of his party, having chopped off a finger

accidentally with an axe, applied ointment made flora ginseng, and
the wound healed rapidly. Its properties, which may be likeued to

tlrose of the mandrake of Scripture, are perhaps dependent in great

measure upon the faith of the patient.

See Porter Smith, Chiticse Materia Mcdica, p. 103; EcjioHs on
Trade at tlie Treaty Ports of China, 186S, p. 63; Lockhart, Med.
Missionary in China, 2d ed.

, p. 107; Bull. Ue la Socitti hnpcrialc

dc Kat. de Moscow, 1865, No. 1, jip. 70-76; Phannacciitical Jour-

nal, (2), vol. iii. pp. 197, 333, (2), vol. ix. p. 77; Lewis, Materia

Medica, p. 324; Journal of Botany, 1864, p. 320; Geoffroy, Tract,

dc Maicrii Medicate, t. ii. p. 112; Loureiro, Flora Cochinchincnsis,

p. 656; Kcempfer, Amaenitatcs Exotica;, p. 824.

GIOBERTI, ViNCENZo (1801-1852) the aHest phUo-

sophical writer of modern Italy, and one of the most inte-

resting actors in the recent history of the coimtry, was
born in Turin on the 5th April 1801, the only child of

parents in moderate circumstances there, and was educated

by the fathers of the Oratory with a view to the priest-

hood, to which he was ordained in 1825. bis study of the

ancient philosophere, and the fathers and doctors of the

church, occupied him for years, during which he led a very

retired life
;
gradually, however, he took more and more

interest in the affairs of his country, as well as in the litera-

ture of the day, entering warmly into the new ideas then

beginning to be discusssd in connexion with politics. The
freedom of Italy from foreign masters became his ruling

motive iu life, and this freedom in his conception of it was

an emancipation,- not only from armed masters, but from

modes of thought alien to its genius, and detrimental to its

European authority. This authority was in his mind con-

nected with papal supremacy, though in a way quite novel

—

intellectual rather than political. One' must remember this

in considering nearly all his writings, and also in estimating

his position, both in relation to the ruling clerical party

—

the Jesuits—and also in relation to the politics of the

court pf Piedmont after the accession of Charles Albert itt

1831. He was now noticed by the king and made one

of his chaplains. His popularity and private influence,

however, were reasons enough for the court party to mark

him for exile ; he was not one of them, and could not be

depended on. Knowing this, he in 1833 asked permission

to resign his chaplaincy, but was suddenly arrested while

walking with a friend in the public gardens, and, after an

imprisonment of four months, sent out of the country in

the escort of a carabineer, under decree of banishment.

This was done without trial or process—simply, it would

appear, by private influence of the clerical party, his name

being at the same time struck off the list of theological

doctors of the college of Turin. With broken fortunes and

ruined plans Gioberti arrived in Paris in the beginning of

October 1833. A year later he went to Brussels, where he

spent the best period of his life from that time to 1845,'

teaching philosophy, and assisting in the work of a college

superintended by his friend Gaggia, yet finding time, by

rising early and sitting late, to write many works of great

importance in philosophical inquiry, but bearing a special

relation to his country and its po.5ition. His spirits never

returned to him, however, as his whole being was bound

up with the welfare of his- native country. An amnesty

having been passed by Charles Albert in 1846, Gioberti.

had liberty to return to Italy, just as Pius IX. in the

beginning of his pontificate manifested strongly liberal

sympathies. Gioberti took no step, however, till the end

of 1847, and .lid not return to his native land till after
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certain negotiations, and the public expression of popular

enthusiasm in his favour. On his entrance into Turin, 29th

AprU 1848, there was a general ouburst of this enthusiasm,

mainly caused, it appears, by his unjust banishment and

by the large circulation of his books, especially the

Gesuila Jfodenio. The city was illuminated ; deputa-

tions waited upon him ; the king made him senator, but,

having been returned both by Turin and by Genoa as

deputy to the assembly of representatives, now first meeting

under the new constitution, he elected to sit in the lower

chamber, for his native town. Previous to the opening he

made a tour in various provinces, beginning at Milan and

including Rome, where he had three interviews with the

liberal pope, who at that moment seemed to be the repre-

sentative of his ideal imagined in the work Bel Primato

viorale e civile, which Pius had read and admired. While

he was engaged in this tour, constantly addressing the

people publicly, the chamber met and elected him president.

In the same parliament sat Azeglio, Cavour, and other

liberals, and Balbo was prime minister. At the close of the

same eventful year, a new ministry was formed, headed by

Gioberti ; but with the accession of Victor Emmanuel in

March 1849 his active life came to an end. For a short

time indeed he held a seat in the cabinet, though without

a portfolio ; but an irreconcilable disagreement soon fol-

lowed, and his removal from Turin was accomplished by

his appointment on a mission to Paris, whence he never

returned. There, refusing the pension which had been

offered him and all ecclesiastical preferment, he lived

frugally, and spent his days and nights as at Brussels in

literary labour. Many other exiles gathered about him,

and the Marquis Pallavicino became his bosom friend. He
died suddenly, of apopleSy, on the 26th October 1852.

Gioberti's writings are more important than his political career.

In the general history of European philosophy they stand apart. As
the speculations of Rosmini, against which he wrote, have lieen called

the last link added to mediteval thought, so the system of Gioberti,

more especially in his greater and earlier works, is unrelated to other

modern schools of thought. It shows a harmony with the Roman
Catholic faith which caused Cousin to make the superficial criticism

that "Italian philosophy was slill in the bonds of theolog)'."

Method is with him a sj-nthetic, subjective, and psychological instru-

ment. He reconstructs, as he declares, ontology, and begins with
the " ideal formula," " the Ens creates ex nihilo the existent." He
is in some respects a Platonist, and transplants certain dogmata
from the ancient idealist. He identifies religion with ciWlization,

and arrives in his treatise Del Primato morale e civile dcgli Italiani

at the conclusion that the church is the a.\is on which the well-

being of human life revolves. His later works, the Rinnovanunto
and the Protologia, .are sometimes thought to be less afSrmative in

this matter, aud there is a division in opinion among his critics

how far he shifted his gi'ound under the influence of events before

be died. His first work, written when he was thirty-seven, had a

personal reason for its existence. A young fellow-exile and friend,

Paolo Pallia, having many doubts and misgivings as to the reality

of revelation and a future life, Gioberti at once set to work with La
Teorica del Sovrannaiuralc, which was his first publication (2 vols.,

1638). After this the enormous labours of his pen made up for the
lateness of his commencement as an author. Philosojihical treatises

in two or three volumes, which would occupy, generally speaking,
lialf a lifetime, fdllowed in rapid succession, each one being a corol-

lary to the last. The Teorica was followed by Inlrodiizione alio

Studio delta Filosofia in three volumes, passing through the press

in 1839-40. In this work he states his reasons for requiring a new
method and new terminology. Here he brings out the doctrine
that religion is the direct expression of the idea in this life, and is

one with tnie civilization in history. Civilization is a conditioned
mediate tendency to perfection, to which religion is the final com-
pletion if carried out ; it is the end of the second cycle expressed by
the second formula, the Ens redeems existences. Essays on the
lighter and more popular snbjects, Del Bella and Del Buono,
followed the Introduction, but )vere not published as a volume till

1846, having first appeared in connexion with the writings of other
authors. Del Primato morale e civile dcgli Italiani and the Pro-
legotruni to the same, and soon afterwards his triumphant exposure
of the Jesuits, II Gesuita iloderno, in five successive volumes (eight
volumes altogether), began to be issued in 1843, and no doubt
Unatencd the tr.msfer of rale from clerical to civil hands. It
was, as has becu seen, the popularity of these scnu-political wor ks.

heightened by other occasional political articles which fill twf>

volumes, aud by his Rimiovamcnio civile d'ltalia, that caused

Gioberti to be welcomed with such enthusiasm on his return to

his native counti'y All these works were perfectly orthodox, and
aided in drawing the liberal clergy into the movement which has

resulted since his time in the unification of Italy. The Jesuits, how-
ever, closed round the pope more fii-mly after his return to Rome,
and in the end Giolerti's writings were placed ou the Index,

although with no unfavourable result as far as their influence is

concerned. The remainder of his works need not be particularized,

although they give his mature views on many points, especially

La Filosofia delta Rivelazione and the Protologia. The entire

writings of Gioberti, including those left in manuscript, have been
carefully edited by Giuseppe Massari in thirty-six volumes.

See Massari, Eicordi Biografici e Cartcggio (Naples, 1863):
Lcltcrc di Fincenzo Gioberti e Giorgio Pallavicino (Milan, 1875);
Rev. C. B. Smyth, Christian Metajyhysics (London, 1851).

GIOJA, Melchioe (1767-1828), a distinguished Italian

writer on philosophy and political economy, was bom at

Piacenza in 1767. He was educated at the celebratedj

college of St Lazare in his native town, and showed special

fondness for the philosophical sciences. Apparently he
had been destined for the church, but he seems to have
given up at an early period the study of theology, and after

completing his course at the college spent some years in

retirement. His first work was the philosophical treatise

II nuovo Galateo (1802), which was foUowed by the Lojica
Slatistica. The arrival of Napoleon in Italy drew Gioja

into public life. He advocated warmly the establishment

of a republican government, and under the Cisalpine

Republic he was named historiographer and director of

statistics. After the fall of Napoleon he retired into private

life, and does not appear again to have held ofiice. He
died in 1828. Gioja's fundamental idea is the value of

statistics or the collection of facts. Philosophy itself is with

him classification and consideration of ideas. Logic he re-

garded as a practical art, and his Esercizioni Logici has the

further title. Art of deriving henefitfrom ill-conslrucfed boois.

In ethics Gioja follows Bentham, and his large treatise Bel
Merito e delle Recompense, 1818, is a clear and systematic

view of social ethics from the utilitarian principle. In poli-

tical economy this avidity for facts produced better fruits.'

The J^^tiovo Prospetto delle Scienze Economiche, 6 vols.,

1815-17, although long to excess, and overburdened with
classifications and tables, contains much valuable material
In particular, Gioja must be credited with the finest and
most original treatment of division of labour since the
Wealth of Xations. Jiuch of what Babbage taught later

on the subject of combined work is anticipated by Gioja.

His theory of production is also deserving of attention from
the fact that it takes into account and gives due prominence
to immaterial goods. Throughout the work there is con-

tinuous opposition to Smith. Gioja's latest work Filosofia

delict Slatislica, 1828, contains in brief compass the essence

of his ideas on human life, and affords the clearest insight

into his aim and method in philosophy both theoretical

and practical.

A notice of Gioja's life is given in the 2d edition of the Filosofia
delta Statistica, 1829. See Ferri, Essai sur I'histoirc de la Phil, en
Italic au 19™ Siicle, 1869.

GIORDANO, LuCA (1632-1705), a painter of great(

immediate celebrity, was born in Naples, son of a very
indifferent painter, Antonio, who imparted to him the first

rudiments of drawing. Nature predestined him for the art,

and at the age of eight he painted a cherub into one of his

father's pictures, a feat which was at once noised abroad,

and which induced the \'iceroy of Naples to recommend the

child to Spagnoletto. His father afterwards took him to

Rome, to study under Pietro daCortona. He acouired the

nickname of Luca Fa-presto (Luke Work-fast). One might

suppose this nickname to be derived merely from the almost

miraculous celerity with which from an early ago aaJ

throughout, his life he handled »ke briwh; b"-t.it is said to
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liave bad a more express origin. Tlie fatlier, we are told,

poverty-stricken and greedy of gain, was perpetually urging

Lis boy to exertion vnth the phrase, " Liica, fii presto."

The youth obeyed his parent to the letter, and would actu-

ally not 30 much as pause to snatch a hasty meal, but

received- into his mouth, while he stiU worked on, the food

which his father's hand supplied. He copied nearly twenty

times the Battle of Constantine byjidio Komano, and with

propoi'tiouate frequency several of the gi'eat works of

Raphael and j\Iichelangelo. His rapidity, which belonged

as much to invention as to mere handiwork, and his versa-

tility, which enabled him to imitate other painters decep-

tively, earned for him two other epithets, "The Thunderbolt"

(Fulmine), and "The Proteus," of Painting. He shortly

visited all the main seats of the Italian school of art, and

formed for himself a style combining in a certain measure

the ornamental pomp of Paul Veronese and the contrasting

compositions and large schemes of chiaroscuro of Pietro da

Cortona. He was noted also for lively and showy colour.

Returning to ' Naples, and accepting every sort of commis-

sion by which money was to be made, he practised his art

with so much applause that Charles II. of Spain towards

1687 invited him over to Madrid, where he remained

thirteen years. Gicrdano was very popular at the Spanish

tourt, being a sprightly talker along with his other marvel-

lously facile gifts, and the king created him a cavaliere.

One anecdote of his rapidity of work is that the queen of

Spain having one day made some inquiry about his wife,

he at once showed Her Majesty what the lady was like by
painting her portrait into the picture on which he was en-

gaged. After the death of Charles in 1700 Giordano,

gorged with wealth, returned to Naples. He spent large

sums in acts of munificence, and was particularly liberal to

his poorer brethren of the art. He again visited various

parts of Italy, and died in Naples on 12th Januaiy 1705,

his last words being " O Napoli, sospiro mio " (0 Naples,

.my heart's love !). Oae of his maxims was that the good

painter is the one whom the public like, and that the public

are attracted more 1 / colour than by design.

At the present day, when the question is not how quickly

Giordano coidd do his work, but what the work itself

aniounts to, his reputation has run down like the drops of

heavy rain off a window, or like one of the figures in his

own paintings, in which he was wont to use an excessive

quantity of oiL TTia astonishing readiness and facility

must, however, be recognized, spite of the general common-
ness and superficiality of his perfonnances. He left many
works in Home, and far more in Naples. Of the latter one

of the most renowmed is Christ expelling the Traders from

the Temple, in the church of the Padri Girolamini, a colossal

work, full of expressive lazzaroru ; also the frescos of S.

Martino, and those in the Tesoro della Certosa, including

the subject of Moses and the Brazen Serpent ; and the

cupola-paintings in the Church of S. Brigida, which con-

tains the artist's own tomb. In Spain he executed a sur-

prising number of works,—continuing in the Escorial the

series commenced by Cambiasi, and painting frescos of the

Triumphs of the Chtoch, the Genealogy and Life of the

Madonna, the stories of Moses, Gideon, David, and Solomon,

and the Celebrated Women of Scripture, all works of large

dimensions. His pupils, Aniello Eossi and Matteo Pacelli,

assisted him in Spain. In Madrid he worked more in oil-

colour, a Nativity there being one of his best productions.

Another superior example is the Judgment of Paris in the

Berlin iluseum. In Florence, in his closing days, he
painted the Cappella Corsini, the GaUeria Eiccardi, and
other works. In youth he etched with considerable skOl

some of his own paintings, such as the Slaughter of the

Priests of Baal. He also painted much on the crystal

borderiugs of looking-glasses, cabinets, &c., seen in many

Italian palaces, ana was, in this form of art, tJie master of

Pietro Garofolo. Hii best pupU, in painting of the ordinary
kind, was Paolo de Matteis.

GIORGIONE (U77-1511), the name adopted both by
his contemporaries and by posterity for one of the most
renowned of Italian painters, signifies George the Big, or

Great, and was given him, according to Yasari, " because
of the gifts of Ilia person aud the greatness of his mind."
Like Lionardo da Vinci, Giorgione appears to have been of

illegitimate birth. His father belonged certainly to the
gentle family of the Barbarella, of Castelfranco in the
Trcvisuu : his mother, it seems probable, was a peasant girl

of the neighbouring village of Vcdelago ; and he was born
in or shortly before the year 1-477. In histories and cata-

h>gues he is now commonly styled Giorgio Barbarella of

Castelfranco ; but it seems clear that he was humbly reared,

and only acknowledged by his father's family when his

genius had made him famous. Tv\-enty-seven years after

his death, the brothers Slatteo and Ercole Baibarella were
glad to inscribe the name of Giorgione among the members
of their family in whose honour they built and dedicated a

monument in the church of San Liberale in their native

town. Presently this church was demolished and replaced

by a new one. In the course of this operation the inscrip-

tion in question perished- Not so a more important

memorial of Giorgione's greatness, in the shape of an altar-

piece which he painted for the same church on the commis-

sion of Tuzio Costanzo. Tuzio Costanzo was a famous

captain of free lances, who had followed his mistress, tht

Queen Cornaro, from Cyprus to her retirement in" the

Trensan, and at the beginning of the IGth century was
settled at Castelfranco. The altar-piece with which

Giorgione adorned the chapel of this patron in the old

church of San Libsrale, was afterTvards transferred to the

new church, where it rt^mains to this day, so that there is

something more than the EiSre memory of the great painter

to attract the lover of art on a pilgrimage to his native

town. Castelfranco is a hill fort standing in the midst of

a rich and broken plain at some distance from the last

slopes of the Venetian Alps. Giorgione's ideal of luxu-

riant pastoral scenery, the country of pleasant copses,

glades, and brooks, amid which his personages love to

wander or recline w ith lute and pipe, was derived, no doubt,

from these natural surrotmdings of his childhood. We can-

not tell how long he remained in their midst, nor what werS

the circumstances which led him, while still, it seems, a boy,

to Venice. Once there, we do not hear of him imtil his

genius is, so to speak, full-fledged. He appears all at once

as a splendid 'presence, the observed of all observers ; an

impassioned musician, singer, lover ; and, above all, as a

painter winning new conquests for his art. His progress

from obscurity to fame, probably under the teaching of

Giovanni Bellini, must have been extraordinarily rapid, as

he was stUl very young when he was employed to paint the

portraits of two successive doges, and of great captains and

princesses such as Gonzalvo of Cordova and Catharina

Cornaro. Giorgione effected, in the Venetian school, a

change analogous to that effected by Lionardo in the school

of Florence,—a change, that is, which was less a revolution

than a crowning of the edifice. He added the last accom-

plishments of freedom and science to an art that at his

advent only just fell short of botL Venetian painting

towards 1495 had reached the height of religious dignity in

the great altar-pieces of BeUini, the height of romantic

sentiment and picturesque animation in Carpaccio's series

from the legend of St Ursula. The efforts of the school for

nearly half a century had been concentrated on the develop-

ment, with the help of the new medium of oil, of colour

as the great element of emotional expression in painting.

Giorgione came to enrich the art with a more faultless
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design ; whh a system of colour yet more ardent, melting,

and harraohious ; with a stronger sense of life and of the

glory of the real world as distinguished from the solemn

dreamland of the religious imagination. He had a power

hitherto unknown of interpreting both the charm of merely

human grace and distinction, and the natural joy of life in

the golden sunlight among woods and meadows. His active

career cannot have extended over more than fifteen years,

since we know that he died in 1511,—according to o/ie

account, of a contagious disorder: according to another,

of grief at discovering that his mistress had played

false with a pupil. But in that brief career he had both

deeply modified the older manner of the Venetian school,

as represented even by a master so great and so austere as

John Bellini, and had prepared the way for its final

manner, as represented by the most complete master of all,

Titian. Bellini, who outlived Giorgione, had not been

ashamed to learn something from the practice of a teacher

fully forty years younger than himself, who was probably in

the first instance his own pupil. Titian, only ten years

younger than Giorgione, succeeded to his conquests, and
enjoyed the length of days which was denied him.

A consecutive biography of Giorgione it is impossible

to construct, either from literary records or from extant

works. The literary records only furnish us with a few

general characteristics, and with the mention of a few of his

productions, especially the frescos with which he adorned

the front of the Fondaco dei Tedeschi or hall of the German
tmders at Venice, after its destruction by fire in 1504

;

and the frescos and altar-piece, sometimes attributed to the

same year, which he executed for Tuzio Costanzo in his

native town. The decorations of the Fondaco dei Tedeschi,

which Vasari praises for their design and glowing colour,

but blames for their too fantastic and enigmatical invention,

have unhappily been utterly destroyed by the combined
operation of weather and of reckless architectural changes

in the building. The frescos of the chapel of Castelfranco

were also sacrificed, while the altar-piece was preserved

in the manner we have related. A fragment of a love-

madrigal, which was once to be read on the back of this

panel, addressed apparently by the painter to his model, is

quoted as in character with our traditions of the man. The
picture itself represents the Virgin and Child enthroned, with

a group of saints, and prominent among them the warrior-

saint Liberale, the patron of the church. A small and highly

finished study in armour for this figure is noW one of the

treasures of the National Gallery in London, to which it was
bequeathed by Jlr Rogers. To Giorgione are also attributed

pictures in almost all the public and private galleries of

Europe, to a number ten times greater than could possibly

be consistent with the short duration of his career, and with

the fact that no inconsiderable portion of that career must
have been occupied with the production of the perished

frescos. These so-called Giorgiones of the galleries may to

some extent be recognized and classified as the work of one
or another of several groups of painters whose manner was
more or less akin to, or influenced by, that of Venice in

Giorgione's • daj's. One such group belongs to Bergamo;
another to Brescia; another is in alliance with Palma;
another with Titian ; another, again, consists of the later

and looser imitators of the master himself, as Andrea and
Schiavone, Pietro della Vecchia and Rocco Marcone. It is

probable, indeed, that those distinguished authorities, Messrs

Crowe and Cavalcaselle, have gone too far in excluding from
the genuine work of Giorgione several of the most famous
pictures which have hitherto passed as standards whereby
to judge his manner, as, for instance, the Entombment of

Christ at Treviso, and particularly the beautiful Concert of

the Louvre. Without, however, entering upon disputed

ground, there remains a reasonable number of undoubted

pictures of the toaster, and these, while they possess in

common the qualities of feeling and invention which we
have above defined, in technical style vary from a

minute and painstaking precision, almost like that of

Antonello da Messina, or of Bellini in his earlier manner, to

a degree of breadth, glow, and softness, which are thfc

qualities more popularly associated with the name of

Giorgione, and more commonly attempted by his imitators.

We conclude with a mention of a few of the iirincipal nudisputed

ex.iniples of Giorgioue's hnudiwork, following a elnonological order,

wliich, however, it should be vniderstood, is necessarily but approxi-

mate and conjectural. Florence, UfEzi : an Ordeal of }f oses, and a

Judgment of Solomon,—small pictures with rich landscape acces-

sories, and figures of extraoidinary grace and delicacy, paiuteil

apparently in imitation or iu rivalry of the New Testament
allegory by Bellini, in the same manner, which is jTcserveJ

iu the same gallery; all three were originally in the summer
residence of the Medici at Poggio Imperiale. Loudon, collection of

Mr Wentworth Beaumont: Holy Family, with the angel appearing

to the shepherds in the baclcground,—again a small plctuie, very
delicivtely finished ; formerly in the possession of Cardinal Fesch.

London, National Gallery: the Study for S.m Liberale abo^e men-
tioned. Castelfranco, Church of San Liberale : the altar-p ;ece,

—

figures life size, e.\hibiting much of the manner of Bellini in his

altar-pieces. Vienna, Belvedere Gallery: a Group of Astroiomers
in a Glade, known as the Chaldeans, ' rich sunset landscape, with
villages in the distance and trees in the foreground ; beside the
tiees on the left, three figures ill Oriental costumes, one-thir<l of life

size ; formerly in the Taddeo Contarini gallery. Venice, Manfrini

palace: man, woman, and cliild, known as the Family of Giorgione,

in a landscape recalling the neighbourhood of Castelfranco,—one of

the most beautiful works of the master, formerly in the house of

Gabriel Vendramiu at Santa Foscjv. England, Kingston Lacy, col-

lection of Mr Bankes : Judgment of Solomon,— a large unfinished

picture of great beauty, of clearer tones and broader treatment than
tlie foregoing, bought, at the suggestion of Lord Byron, from the
Jl.arescalchi gallery. Florence, Pitti : Concert,—a monk of the
Augustinians, seated at the harpsichord ; behind him, a clerk with
a liol ; on the left a young man with plumed hat and long hair.

Tills is the most perfect of all the works which are assumed to

belong to the Later time of the master.

See Vasari, Vitc de' pin ccccUcidi pillori, &c., vol. vii. p. 80, ed.

Lemonnier ; Piidolfi, Maraviglie rfcT Arte, vol. i. p. 121 ; Clowe
and Cavalcaselle, History of Painting iu North Italy, vol. ii.

p. 119. (S. C.)

GIOTTINO (1324-1357), an early Florentine painter.

Vasari is the principal authority in regard to this artist

;

but it is not by any means easy to bring the details of hi.^

narrative into harmony with such facts as can be verified at

the present day. It would appear that there was a painter

of the name of Tommaso (or JIaso) di Stefano, termed
Giottino ; and the Giottino of Vasari is said to have been
born in 1324, and to have died early, of consumption, in

1357,—dateswhich must be regarded as open to considerable

doubt. Stefano, the father of Tommaso, was himself a
celebrated painter in the early revival of art ; his naturalism

was indeed so highly appreciated by contemporaries as to

earn him the appellation of " Scimia della Natiira " (ape of

nature). He, it seems, instructed his .son, who, however,

applied himself with greater predilection to studying the

works of the great Giotto, formed his style on these, and
hence was called Giottino. It is even said that Giottino

was really the son (others say the great-grandson) of Giotto.

To this statement little or no importance can be attached.

To Maso di Stefano, or Giottino, Vasari and Ghiberti attri-

bute the irescos in the chapel of' S. Silvestro (or of the

Bardi family) in the Florentine church of S. Croce; these .

represent the miracles of Pope St Sylvester, as narrated in

the Golden Legend, one conspicuous subject being the seal-

ing of the lips of a malignant dragon. These works are

animated and firm in drawing, -with naturalism carried

further than by Giotto. From the evidence of style, some
modern connoisseurs assign to the same hand the paintings

in the funeral vault of the Strozzi family, below the Cappella

degli Spagnuoli in the church of S. Maria Novella, represent-

ing the crrucifixion and other subjects. Vasari ascribes also

to his Giottino the frescos of the life of St Nicholas in tha
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lower church of AssisL This scries, however, is not really

in that part of the church which Vasari designates, but is

ia the Chapel of the^ Sacrament ; and the works in that

chapel are understood to be by Giotto di Stefano, who
worked in the second half of the 14th century—very excel-

lent productions of their period. It might hence be inferred

that two different men produced the works which are

unitedly fathered upon the half-legendary " Giottino," the

consumptive youth, solitary and melancholic, but passion-

ately devoted to his art. A large number of other works

have been attributed to the same hand ; we need only men
tion an Apparition of the Virgin to St Bernard, in the

Florentine Academy ; a lost painting, very popular in its

day, commemorating the expulsion, which took place in

1343, of the duke of Athens from Florence ; and a marble

statue erected on the Florentine campanUe. Vasari parti-

cularly praises Giottino for well-blended chiaroscuro. He
left behind him various scholars in the art.

GIOTTO (1276-1336), relatively to his age one of the

greatest and most complete of artists, fills in the history of

Italian painting a place analogous to that which seems to

have been filled in the history of Greek painting by
Polygnotus. That is to say, he lived at a time when the

resources of his art were still in their infancy, but consider-

ing the limits of those resources, his achievements were

the highest possible. At the close of the Middle Age, he

laid the foundations upon wliich all the progress of the

llenaissance was afterwards securely based. In the days

of Giotto, the knowledge possessed by painters of the

human frame and its structure rested only upon general

observation, and not upon any minute, prolonged, or scien-

tific study ; while to facts other thau those of humanity
their observation had never been closely directed. Of
linear perspective they possessed few ideas, and those

elementary and empirical, and scarcely any ideas at all of

aerial perspective or the conduct of light and shade. As
far as painting could ever be carried under these conditions,

so far it was carried by Giotto. In its choice of sub-

jects, his art is entirely subservient to the religious spirit

of his age. Even in its mode of conceiving and arranging

those subjects, it is in part still trammelled by the rules

and consecrated traditions of the past. Thus it is as far

from being a perfectly free as from being a perfectly accom-

plished form of art. Many of those truths of nature to

which the painters of succeeding generations learnt to give

accurate and complete expression, Giotto was only able to

express by way of imperfect symbol and suggestion. But
in spite of these limitations and .shortcomings, and although

he has often to be content with expressing truths of space

and form conventionally or inadequately, and truths of

structure and action approximately, and truths of light and
shadow not at all, yet among'the elements over which he
has control he maintains so just a balance that his work
produces in the spectator less sense of imperfection than
that of many later and more accomplished masters. He is

one of the least one-sided of artists, and his art, it has been
justly said, resumes and-cqncentrates all the attainments of

his time not less truly thau all the attainments of the

crowning age of Italian art are resumed and concentrated

in Raphael. In some particulars the painting of Giotto

was never surpassed,—in the judicious division of the

field and massing and scattering of groups,—in the union
of dignity in the types with appropriateness in the occupa-

tions of the personages,—in strength and directness of

intellectual grasp and dramatic motive,—in the combination
of perfect gravity with perfect frankness in conception, and
of a noble severity in design with a great charm of harmony
and purity in colour. The earlier Byzantine and Koman
workers ia mosaic had bequeathed to him the high abstract

qualities of their practice, their balance, their impressive-

ness, their grand instinct of decoration ; but while they had
•compassed these qualities at an entire sacrifice of life and
animation, it is the glory of Giotto tohave been the first

among his countrymen to breathe life into art, and to have
quickened its stately rigidity with the fire of natural

incident and emotion. It was this conquest, this touch of

the magician, this striking of the sympathetic notes of life

and reality, that chiefly gave Giotto his immense repuL.tion

among his contemporaries, and made him the fit exponent of

the vivid, penetrating, and practical genius of emancipated
Florence'. His is one of the few names in history which,
having become great while its bearer lived, has sustained

no loss of greatness through subsequent generations.

No two men were ever more unlike than the rustic Giotta
and the patrician Dante ; but among the high places of his-

tory, their figures stand side by side on a common eminence.

They were contemporaries, Dante being the elder of the twa
by eleven years, and friends, or, at the. least, acquaintances.

The poetry of Dante, reporting concerning things unseea
with a definiteness not less than that of actual vision, served

in many ways, untU, the days of Jlichelangelo, not only as

an inspiration but as a law to the religious art of Italy.

This inspiring and legislating authority of the sacred poet

was exercised first of all upon Giotto,—partly, it appears,

by means of personal intercourse between the two men.

On the other hand, Giotto is celebrated in Dante's verse as

the foremost painter of the new age. Nor is this the only

tribute to his pre-eminence which we find in contemporary,

or almost contemporary, literature. He is from the first

a kind of popular hero. He is celebrated by the poet

Petrarch and by the historian Viilani. He is made the

subjeck of tales and anecdotes by Boccaccio and by Franco

Sacchetti. From these notices, as well as from Vasari, wa
gain a distinct picture of the man, as one whose nature was-

in keeping with his peasant origin ; whose sturdy frame

and plain features corresponded to a character rather dis-

tinguished for shrewd and genial strength than for sublimer

or more a.scetic qualities; a master craftsman, to whose

strong combining and inventing powers nothing came
amiss; conscious of his own deserts, never at a loss either

in the things of his art or in the things of life, and equally

ready and efficient whether he has to design the scheme of

some great spiritual allegory in colour or imperishable

monument in stone, or whether he has to show his wit in

the encounter of practical jest and repartee. From his own
hand we have a contribution to literature which helps to

substantiate this conception of his character. A large part

of Giotto's fame as a painter was won in the service of the

Franciscans, and in the pictorial celebration of the life and

ordinances of their founder. As is well known, it was a

part of the ordinances of Francis that his disciples should

follow his own example in worshipping and being wedded
to poverty,—poverty idealized and personified as a spiritual

bride and mistress. Giotto, having on the commission of

the order given the noblest pictorial embodiment to this

and other aspects of the Franciscan doctrine, presently

wrote an ode in which his own views on poverty are

expressed; and in this he shows that, if on the one hand

his genius was at the service .of the ideals of his time, and

his imagination open to their significance, on the other

hand his judgment was very shrewdly aware of their practi-

cal dangers and exaggerations.

Giotto di Bondone (a name, as it happens, also borne

in the same generation by a distinguished citizen of

Siena) was the son of a poor peasant of Vespignano. He
was born in 1276, and drew, we are told, by natural

instinct with whatever materials he could lay his hands on.

He was ten yeare old when Cimabue, as the story goes,

found him by the wayside, drawing a sheep with a piece

of charcoal upon a stone or tile. Tho master, thefa at the
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heiglit of his fame, took tlie peasant boy, with the glad

consent of his father, to Florence to be his pupil. Of his

early carser after this we know no more until wc find him

at work as the foremost among many scholars employed

under Cimabue at the interior decorations of the great

memorial church of St Francis at Assisi. This church con-

sists of two structures, one superimposed on the pther ; it

is of the Upper and not of the lower church that wo speak

at present. On the walls of this, a great series of frescos,

now more than half obliterated, was painted by the primi-

tive masters of the Tuscan school, including some of older

and some of younger standing than Cimabue. The series

is in three tiers, the uppermost tier containing scenes from

the Old Testament ; the next, scenes from the New ; the

lowest, scenes from the life of St Francis. It is in this

last tier than we can discern with certainty the hand of the

youthful Giotto. The extent of his participation has been

much debated. According to the more probable opinion, it

can be traced even in the earlier scenes of the history ; but

it is in the later scenes only that the hand and promise of

the master, the presence of a new and vital spirit, reveal

themselves with fulness. Some interval (but the chronology

of Giotto's career is at all points obscure) would seem to

have elapsed between the execution of these frescos and of

others, better known than these, which adorn the lower

story of the same structure. In four lunette-shaped

spaces in the vaulting of this lower church, Giotto has

painted four vast compositions, of which the scheme was

dictated to him, no doubt, by some pious and learned mouth-

piece of the wishes of the order. One of these exhibits

the mystical wedding of Francis with Poverty; a second is

an allegory of Chastity ; a third of Obedience ; a fourth

shows the saint glorified in heaven among the angels. To
describe and explain these famous compositions would be

beyond our scope. The ideas they embody cannot but

seem strained and cold when we express them in modern
language. Strained and cold, indeed, the ideas would have

been in any other age of the world ; but we must remember
that the religious temperament of that age in Italy gave

even to pedantry the colours of passion,'and an ardent and
solemn reality to the most far-drawn fantasies of devotion.

And however cool the private judgment of Giotto in such

matters may have been, it is not bis private judgment
which speaks to us from the painted allegories of Assisi;

it is the sincere imagination of the men among whom he

lived ; it is the ardour and solemnity of the devotional spirit

of his race. In one of the transepts of the same lower

church there are frescos of the Passion of Christ, and
others of the life of St Francis, which modern authorities

hold against ancient, most likely with justice, to be also

from the hand of Giotto.

Assuming that' the later work of the master at Assisi

belongs to the year 1296 or thereabouts, we have good
evidence that two years afterwards he was working at

Rome for the Cardinal Stefaneschi, nephew of Pope
Boniface VIII. The remains of his industry in this employ-

ment may be seen in a mosaic of the Navicella, or Christ

saving St Peter from the waves, now preserved in the

portico of St Peter's at Eome, and in three panels, kept in

the sacristy of the canons of the same church, which
originally formed part of a ciborium. It is also recorded

that Giotto adorned certain MSS. with miniatures for this

patron ; and in truth there exists in public libraries a very

rare class of MSS., in which the miniatures bear the marks,

if scarcely of the hand, at any rate of the immediate influ-

ence of Giotto. Lastly, a discoloured fragment of a fresco

of the church of St John Lateran shows the figure of Pope
Boniface VIII. announcing from a balcony the opening of

the famous Jubilee of the year 1300. Soon after this,

Giotto was once more in his native city. Recent research

Las agam tln'own in doubt the relative cares of the master
and of his pupils in the decorations of the chapel, called by
Ghiberti the chapel of the JIagdalene, in the Bargellc or

palace of the Podest;\ at Florence. ' These were painted to

celebrate the pacification between the Black and White
parties in the state, effected by the Cardinal d'Acquasparta

as delegate of the Pope in 1302, and consisted of a series

of Scripture scenes, besides great compositions of Hell and
Paradise. It isin the Paradise that the painter has intro-

duceii those groups, typical of pacified Florence, in which
occur the portraits of Dante, Brunetto Latini, and Corso

Donato, and which, amid the emotion of all who care for

art or history, were recovered in 1841 from the white-

wash that had overlain them.

The whole central period of Giotto's life, from about 1305
to about 1334, is divided between periods of residence at

Florence and expeditions, of which we can in vtry rare

instances trace the date or sequence, undertaken iti conse-

quence of commissions received from other cities) of the

peninsula. He was as much or more of a traveller 'as was
Van Eyck a century later; and his travels exercised aa

much or more of the same fertilizing and stimulating

influence on art in Italy as did those of the great I leming
in the north-west of Europe. The familiar story of the O
belongs to a journey to France, which was projected by
Giotto but never undertaken. Pope Benedict XI., the

successor of Boniface VIII., sent a messenger to bring him
proofs of the painter's powers. Giotto would give the mes-

senger no other sample of his talent than an O drawn with

a free sweep of the brush from the elbow ; but the pope
was satisfied, and engaged Giotto at a great salary to go
and adorn with frescos the papal residence at Avignon.

Benedict, however, dying at this time (1305), nothing came
of this commission; and the Italian 14th century frescos,

of which remains are still to be seen at Avignon, have been
proved to be the work, not, as was long supposed, of

Giotto, but of the Sienese master Simone Martini, called

Simone Memmi. Another certain date in Giotto's career

belongs to the close of the period we have defined. In
1328 he had painted in the palace of the Signoria at

Florence a portrait (now lost) of Charles of Calabria kneel-

ing before the Virgin. Two years later he was invited by
the father of this prince, King Robert of Naples, to come
and work for him in that ' city. Some frescos in the

chapel of the Incoronatahad been long erroneously supposed,

on the authority of Petrarch, to represent a part at any rate

of the industry of Giotto during the three years which he
spent at Naples. It is the merit of Jfessrs Crowe and
Cavalcaselle, while conclusively setting aside this tradition,

to have called attention to a real and very noble work of

the master existing in a hall which formerly belonged to

the convent of Sta. Chiara in that city. This is a fresco

celebrating the charity of the Franciscan order under the

figure of the -miracle of the loaves and fishes, with the

personages of St Francis and St Clare kneeling on either

hand.

Between these two dates (1305 and 1330), Giotto is said

to have resided and left great works at Padua, Ferrani,

Urbino, Ravenna, Rimini, Faenza, LiKca, and other cities

;

and in several of these paintings are still shown which bear

his name with more or less of plausibility. But among
them it i3 at Padua only that his authentic and mature
powers earn really be studied, and that in perhaps the

greatest and most complete series of creations of all that

he has left. These are the frescos with which he decorated

the chapel built in honour of the Virgin of the Annuncia-
tion by a rich citizen of the town, Enrico Scrovegni, and
called sometimes the chapel of the Arena, because it is on the

site of an ancient amphitheatre. Since it is rerorded that

Dante was Giotto's guest at Padua, and since we know
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that it was iu 1306 tliat he came from Bologna to that

city, we may coudude that to the same year, 1306, belongs

the beginning of Giotto's great undertaking in the Arena
chapeL The scheme includes a Saviour in Glory over the

altar, a Last Judgment over the entrance door, and on either

side a series' of subjects from the Old and New Testaments

and the apocryphal Life of Christ, painted in three tiers,

and lowest of all, a fourth tier with emblematic Virtues and

Vices iu monochrome, the Virtues being on the side of the

chapel which is next the incidents of redemption in the

entrance fresco of the Last Judgment, the Vices on that side

which is next the incidents of perdition. There is no other

single building, or single series of representations, in which

the highest poi^/ers of the Italian mind and hand at the

beginning of the 14th century may be so well studied as

here. In the same city, the great Franciscan church of St

Antonio contains also the remains of works by the master.

-And it was still for the same order, in their renowned

church of Santa Croce, that Giotto executed most of the

jtaintings wliich mark the periods of his residence iu

Florence. Besides a vast altar-piece or panel for the

Baroncelli chapel, he decorated with frescos the walls of

a number of private chapels in this church. The Baroncelli

altar-piece still exists ; the only chapels of which the

frescos have been uncovered are those of the Bardi

and Peruzzi. Nor are these the only walls iu Florence

which to this day bear record of the powers of Giotto

—

without taking into account many that are attributed to

hira, but are really by the hand of pupils like Taddeo
Gaddi or Puccio Capanna, or of weaker followers like

Giottino, Giovanni da Jlilano, or Agnolo Gaddi.

Meantime, Giotto had been advancing, not only m fame,

but in years and in prosperity. He was married young,

and had, so far as is recorded, three sons, Francesco,

Niccola, and Donato, and three daughters, Bice, Caterina,

and Lucia. He had added by successive purchases to the

plot of land inherited from his father at Vespignano. His
fellow-citizens of all occupations and degrees delighted to

honour him. And now, in his fifty-eighth year, c.i his

return from Naples by way of Gaeta, lie received the final

and official testimony to the esteem iu which he was held

at Florence. By a solemn decree of the Priori (April 12,

1334), he was appointed master of the works of the cathe-

dral of Sta. Pisparata (subsequently and better known as

Sta. Maria del Fiore), and architect of Jhe city walls and of

the towns within her territory. Dying in 1336, he only
enjoyed these dignities for two years. But iu the course of

these two years he had found time not only to make an
excursion to Milan, on the invitation of Azzo Visconti and
with the sanction of his own Government, but to plan and
in part to superintend the execution of two monuments of

architecture, of which the one remaining is among the most
exquisite in design and richest in decoration that were ever
conceived by man. These were, the west front of the
cathedral, and its detached campanile or bell tower. The
cathedral front was barbarously stripped of its enrichments

in a later age, and stood naked until the other day, when
the city of Florence undertook to restore it in a modern
imitation. The campanile remains, except for inconsider-

able repairs, as it was left by the pupib of Giotto after

their master's death ; and in the consummate dignity as

well as consummate delicacy of its design, in its fair pro-

portions and in the opulent but lucid invention and appor-

tionment of its details, in the thoughtfulness and pregnant
simplicity of its sculptured histories, it is the most fitting

crown and monument of a strong and memorable career.

A complete bibliogi-apliy of the earlier as well as the more recent
nuthorities on Giotto would here be out of place. The main mate-
vialg and references will be found iu the foDowiug :—Vasari, ed.

liumoimier, vol. i. jip. 309 sjq. ; Crowa and Cavalcaselle, Hist, of

^'UiUniy wi Italy, vol. i. chaps. 8 to 11; Ernst Forster, Geschichte
,'

•;'«//J»««^«««
^"'is(, vol. ii. ]>p. 211 sqq., and E. Dobbert in

ai ticlo Oiotto m Dohiue's ICumt und Kiinstla; vol. iii. (S. C.)

GIOVINAZZO, a town of Italy, in the province of Ban,
about 1 1 miles from Bari, on the railway from Otranto to
Bologua. Situated ou the coast, it has a small harbour, and
carries on an export trade iu the olives, almonds, and carobs
prcjduced in the vicinity. It is also the seat of a bishop,
and ijossesses a cathedral, a castle, and a famous ospizio ot
poorhouse, wluch was founded by Fei-dinand L of Naples,
and is now used partly for the education of foundlings and
orphans, and partly for the reformatory treatment of juvenile
ciiiuiuals. Cloth, carpets, thread, and shoes are among the
manufactures of the place, and the children of the ospizio
are largely trained in such industries. AVhether the ideuti-

iication with the ancieut town called Netium or Natiolum
be well founded or not, it is certain that Giovinazzo wa-" in

existence at a very early date, and some portions ot its sea-

wall are supposed to belong to the later Koman period.

The popidation of the town iu 1875 was b902, and of the
commune 9108.

GIOVIO, Paul. See Jgviu.s.

GIPSIES, a wandering folk scattered through every
European land, over the greater part of Asia and North
America, and along the northern coast of Africa. Bell of
Antermony speaks in his Travels (1763) <,<l meeting at
Tobolsk a band of sixty Tziggany ou their way to China;
Koster describes the Brazilian Ciganos {Trnvds in Brazil,

1816); and at the present day cases of Gipsy emigratioa

to Australia are not unknown. Xo general estimate

can be formed of their numbers outside Europe, but
travellers agree that they are very uumerous in Persia

(3000 families in 1856), Armenia, Asiatic Turkey (67,000
in 1877), and Egypt (one alone of the three chief tribes,

the Ghagar.s, being reckoned f'.t 16,000); whilst in America,
besides a multitude of British Gipsies, Gipsies from Spain,

France, Germany, and Hungary are not unfrequent. The
total, 700,000, at which Miklosich placed (1878) the

European Gipsies, fairly agrees with the following frag-

mentary statistics. Turkey, before its late dismemberment,
contained 104,750 (9537 in Bosnia and the Herzegovina
in 1874) ; Servia had 24,691 in 1874, Montenegro 500 in

1873; and in Roumania there are from 200,000 to 300,000,
according to the varying estimates of Cretzulesco (1876)
and the Annuaire general qfficiel de Hoitmanie (1874).

In 1876 Austria counted about 1000 (13,500 in Bohemia
in 1846?), and Hungary 159,000 (78,923 in Tran-sylvania

in 1850, and 36,842 in Hungary proper iu 1864); while

Spain is credited with 40,000, France with from 2U00 to

6000 (700 iu the Basque country), Germany and Italy

together with 34,000 (?), and Scandinavia with 1500. In
Russia their number in 1834 was stated at 48,247, ex-

clusive of Polish Gipsies, in 1844 at 1,427,539, and in

1877 at 11,654.1

yames.—Just as in every European land the Gipsy calls

••Gentiles" {i.e., non-Gipsies) yoje, he calls himself Rom,
"a man or husband." This word Eom, connected by
Paspati with the name of the Indian god Jtdma, is by
Miklosich identified with the Sanskrit doma or domha,

"a low-caste musician."- Of names conferred by "Gen-

' In England the census of 1871 gives the number of " vagrants and
Gipsies" as 2280, in Scotland of " vagrants " as 1793. These figures,'

however, while they include a good many non-Gipsy tramps and show-
people, exclude all house-dwelling Gipsies, besides the Gipsy horse-

dealers, baskft-makers, hawkers, and tinkers, entered under their several

headings, and are therefore utterly valueless.

- Sinte, another appellation"current among the Gipsies of Germany,
Poland, and Scandinavia, and possibly cojinected with the Zincalo of

the Gitanos, has been likewise variously derived from the Sanskrit

.Siruihu (Indus), and from the Roman! sundO, " famous," whilst Batail-

lard identifies it with the 2iVtisj or Sf^Tim ijiSpa of Homer, Strabo,

&c. (c/. Pott, i. 32-35),
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tiles," some point to the fancied cradle of the Gipsy race.

Thus Gips^ or Gypsy itself {Egyptian in the 16th century),

the Spanish Gliano, Albanian Jevi, modem Greek Vv<f>ro%,

Magyar Pharao nepek ("Pharaoh's people"), and Turkish

Fdrdwni, preserve the belief in its Egyptian origin, a

belief which finda no confirmation except ia the casual

resemblance between Rom and the Egyptian r6me, " man "

(cf. Kawlinson's Herodotus, vol. ii. p. 225), and which was
possibly due to the Gipsies' skill in serpent-charming. The
Scandinavian and Low-Getman Tatare identifies Gipsies

with the Mongolian hordes, the terror of Europe in the 13th

century; and their French name BqMmiens was probably

due either to a confusion of some such form as Secani with

Czech or to the belief that Gipsies originated in Bohemia.

To the same cla-ss belong Walachi, Cilices, Uxii, Saraceni.

Agareni, Nuhiani, &c., cited by Fritschius (1660). Other

names again denote the character, hue, or callings of the

race, as Arabic Hardmi, "villain.;" Dutch Eeydens,

"heathens," Persian Kardchi, "swarthy;" and modera Greek
KaT^i^ScXos, by Somavera derived from the Latin captivus,

by Bataillard connected with /Se'Aos, " a dart," and so with

the Gipsies' name in Cyprus, Kilindjirides, from the Turkish
gylidj, "a sword." Their Scotch name TinMer, which
occurs in a charter of William the Lion (1165-1214), is

commonly held to be a mere variant of tinker ; but if its

initial t correspond to z {cf. English ten, German zehn), it

comes very near the Italian Zingaro or Zingano, which, like

the German ^igeuner, Czech Cingdn or Cigdn, and Magyar
Cigdny, is a form of the most widespread of all the Gipsies'

appellations—Bulgarian Atzigan, modem Greek 'Aruiy-

Kttvos or 'A^iyyaras. The last was also the title of a
separatist sect in Asia Minor, so called, it is supposed,
because its members kept themselves from contact with un-

believers (a privative, and ftyyavw, "to touch"). Miklosich,

finding in it the source of all the preceding forms, believes

it to have been transferred by the Greeks to Gipsies, either

because the latter entered the western parts of the Byzantine
empire from Phrygia and Lycaonia, or because they were
suspected of being adherents of the sect or simply as a
nickname (Mikl., vL pp. 57-66). BataUlard, on the ot"her

hand, identifying the heretic 'A^j'yyavot with Gipsy
'ATcriyKavoi, and these with the Styvvrai of Herodotus
(v. 9), derives the name from a-iyvvtj, " a javelin ;" while

others among the countless etymologies proposed are Goeje's

from Persiad chang, " a kind of harp or cither j " Burton's
from Persian zaiig,"Ethiopia.;" and Newbold's from Persian
zin, "a saddle."

I'irst Appearance in European History.—From whatever
cause, it» is certain that a confusion did exist between the

'Ara-iyKavoi and 'KOiyyavoi, which renders it extremely
difficult to determine whether the Byzantine historians are

speaking of Gipsies or heretics in seven passages collected by
Miklosich. It appears from these that 'AOiyyavoi, described

as magicians, soothsayers, and serpent-charmers, first emerge
in Byzantine history imder Nicephorus L (802-11), were
banished by Michael I. (811-13), and were restored to

f.-'.vour by Michael IL (820-29); but Miklosich's reasons

for absolutely identifying them with Gipsies, and positively

asserting the latter to have apjieared at Byzantium in 810
imdcr Nicephorus, are hard to recognize. Less dubious seems
an extract from the Georgian Life of Giorgi Mtharsmindel
(11th century), which describes how at Constantinople cer-

tain descendants of the race of Simon !Magus, Atsinkan

by name, sorcerers and famous rogues, slew wild beasts by
their magic arts in the presence of Bagrat TV.- Such
passages are open to some doubt 5 hardly so the following

from the Itinerarium Symonis Simeonis (ed. by J. Nasmith,
Camb. 1778), where Fitz Simeon, a Franciscan friar of

Dublin, describing his stay in Crete in 1322, says :—."Wo
there eaw a people living outside the city (of Candia), who

worship according to the Greek rite, and declare themselves

of the race of Ham. They rarely or never stop in one

place more than thirty days, but, as though accursed of

heaven, wander from field, to field with little, oblong, black,

low tents. Eke those of the Arabs, or from cave to cave."

The empress Catherine de Valois, again, who died in

1346, granted to the suzerains of Corfu authority to

reduce to vassalage certain homines vageniti coming from

the mainland, who under_the Venetians formed in 1G8G

the nucleus of Afeudum Aciiiganorum that lasted down to-

the present century. About 1378 the Venetian governor

of Nauplion confirmed the Adngani of that Greek colony

in privileges granted by his predecessors ; and in 1387
Mircea I., waiwode of Wallachia, renewed a grant made by
his uncle Ladislaus to the monastery of St Anthony at

Voditza of forty salaschi (tents) of Acigani. .Other docu-

ments might be cited, but these are enough fe show that

ia the 14th century Gipsies existed in the Balkan peninsula

and islands of the Levant ; that in Wallachia they were re-

duced to a state of bondage (from which they were only

freed in 1856); and that nowhere were they regarded as

new-comers, so that by these documents it is impossible

to fix the date of the first Gipsy immigration. More than

this, a metrical German paraphrase of Genesis, made by an

Austrian monk about 1122, preserved at Vienna, and
edited by Hofiniann in his Ftmdgruben fur Geschichte

deufscher Sprache (Breslau, 1837), goes far to prove that

Gipsies were known in Austria three centuries before the

commonly-accepted date of their appearance in that country.

A passage relating to Hagar's descendants (Gen. xvi. 15)
runs :

—" So she (Hagar) had this son ; they named him
IshmaeL It is from him the Ishmaelites descend. They
journay far through the world; wo call them chaltsmide

(lit. cold-smiths). . . . They have no house nor country

;

everywhere they are found alike; they wander over the
country, abuging people by their knaveries. Thus they
deceive men,—robbing no one openly." ' That here by
chaltsmide, Ishmaelites, and descendants of Hagar Gipsies

are meant, scarcely admits of doubt, seeing that the smith's

is still the Gipsies' leading handicraft ; that Lusignan ia
1573 speaks of the Gipsies of Cyprus as "Cinquanes,
otherwise called Agariensf and that in German and Danish.

Rotwalsch or thieves' slang Geschmeilim and Sraaelem {i.e.,

Ishmaelites) signify "Gipsies." The KioixoSpo/ioi also of

Byzantine writers were possibly Gipsies, being defined by
Ducange as " circulatores atque adeo Fahri cerarii qui
per pages cursitant : ut- hodie passim apud nos, quos
Cliaudronniers dicimus." Theophanes (758-818) speaks
under the date 544 of a Kco/ioSpd/ios from Italy.

Later Movements.—Late in 1417 there came to Liine-

burg a band of 300 wanderers, " black as Tartars and.
calling themselves Secani." At their head rode a " duke

"

and " count," splendidly dressed, and leading like nobles
dogs of chase ; next came a motley crew afoot ; and women
and children brought up the rear in waggons. They bore
among other letters of safe-conduct one granted by the
empsror Sigismund, and professed themselves engaged on
a seven years' pilgrimage, imposed by their bishops in
expL-.tion of apostacy from the Christian faitL From
Liineburg they passed to Hamburg, Liibeck, Wismar,
Eostock, Stralsund, and Greifswald, camping by night
outside the waUs, thieviiij! by day, " wherefore several
were taken and slain" {cj. the contemporary annals of
Korner and Kufus, and Krantz's Saxonia, 1520). In
1 41 8 they journeyed southwards through Meissen, Leipsic,
and Hesse, and, entering Switzerland, arrived at Zurich on
August 31st, visiting also Basel, Bern, and Solothum,
according to Conrad Justinger (died 1426), who speaks
of them as "more than 200 baptized heathens from
Egypt." They now split up into two bands, the first of
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which appeared before Augsburg (November 1, 1418),

the sfrond before Sisteron in Provence (October 1, 1419),

wherej the terrified citizens bestowed on the " Saracens "

a hui/ired loaves. Next comes a long notice of a troop

of fully 100 lean, black, hideous Egyptians in the Chronica

<Ii Bologria (July 18, 1422), which tells how the sorceress,

"Duke" Andrew's. wife, could read the past and future of

men's lives ; but Bologna in fifteen days became too hot

for them, so by way of Forli—where " certain said they

were froiu India "—the pilgrims travelled on to Rome.

Their object was to procure fresh letters from the pope;

and such they afterwards produced, though of their sojourn

in the imperial city no record has yet been published. To
the burghers of Ratisbon Gipsies presented themselves in

1421; they pitched their tents again before its walls in

1425; and at Paris in 1427 the fair of Landit was attended

by a duke, a count, and ten other mounted pilgrims, late

renegades of "Lower Egypt," whose women practised

palmistry and cleared everybody's pockets. Later we
hear of Gipsies at Amheim (1429), at Metz (1430),

at Erfurt (1432), and in Bavaria (1433),—these and all

notices of the seventeen years preceding referring probably

to the movements of a single ubiquitous band, sent forward

1o spy out the lands of promise, and composed of from 600
lo 1400 persons. For not untU 1438 did the great tide of

westward immigration begin to flow; then, not in hundreds

tut thousands, headed no longer by paltry " dukes " and
" counts," but by a " king," King Zindl,' the Gipsies poured

•over Germany, Italy, and France, reaching Poland by 1501,

Sweden by 1512, and having already appeared in Spain

in 1447. We find them in England in 1514 {A Dyaloga of

tiyr Thomas More, 1529), but nothing is known of the date of

their landing ; and in Scotland the earliest certain record

of their presence is an entry in the books of the Lord High
Treasurer: "Apr. 22, 1505. Item, to the Egyptianis, be
the kingis command, ^vij lib." (Pitcaim's Criminal Trials,

Edin. 1833, vol. iii. p. 592). In a "King of Rowmais "

( ? Romas, Gipsies), twice mentioned in entries of July 1492,
as also in the "Erie of Grece" (1502), "King CristaU"

(1530), and the "King of Cipre" (1532), one dimly recog-

nizes four Gipsy chiefs ; and -with Gipsies perhaps the Sara-

cens may be identified, whom a tradition represents as mak-
ing, depredations in Scotland prior to 1460 (Simson, p. 98).

In no other country were Gipsies better received than in

this, where they " dansit before the king in Halyrudhous "

(1530); where James IV. gave (July 5, 1505) Anthonius
Gagino, count of Little Egypt, a letter of commendation to

the king of Denmark ; and where James V. subscribed a
writ (February 15, 1540) in favour of "oure louit Johnne
Faw, lord and erle of Litill Egipt,"-' to whose son and suc-

cessor he granted authority to hang and punish all " Egyp-
tians" within the realm (May 26, 1540). But in 1541
an Act was passed, commanding the "Egyptians to pass forth
of the realm " uuder pain of death, and simUar edicts were
issued before and afterwards in most of the European states

—Germany (1497), Spain (1499), France (1504), En<<Iand

(1531), Denmark (1536), Moravia (1538), Poland (1557),

* The titles of king, duke, eavl, count, and (in south-eastera Europe)
•waiKode were and are boruo by the chiefs of greater or smaller bands,
more to impress the vulgar than as denoting real authority. 'With
British Gipsies one is be-wildered by the host of soi-disant kings and
queens, from King John Buclle, laid side by side -with Athelstan in
Malmesbury Abbey in 1657, dotro to the Gipsy queen of the United
States, Matilda Stanley, royally buried at Dayton, Ohio, in 1878

^ This letter has an especial interest, since it presents the earliest
specimens of the Gipsy tongue, in the names of three of the Gipsies
mentioned in it: Grasta (grast, "ahorse"), Towla Bailyo-w {tiUo baulo,
"fat pig"), and Matskalla {? matchka, "cat"). Paspatl .gives as
female Turkish Gipsy names Tckirkli, "bird," and Sappnt, "viper;"
but probably the above were merely assumed by way of a jest, like
Come, (Hoyland. p. 165) and GaUimcnsch (Pott, i. 62). See, on Giosy
names, Mr Crofton in ^oUs and Queries (5th ser., vol. ii. p. 349)."

&c. Cviuveymg across the seas was among the milder
measures adopted; it is, however, noteworthy as one of
the causes of the dispersion of the tribes. Under' Henry
VIII. Gipsies were shipped from England to Norway
(Wright's ffistory of Ludlow, pp. 389-92) or France;
whilst by the latter power, so lately as 1802, the bands
mfesting Bayonne and Maul^on were caught by night
as in a net, huddled on shipboard, and landed on the
coast of Africa (Michel, Faj/s Basqiie, p. 137). In Scot-
land four Faas were hanged at Edinburgh in 1611 "for
abyding within the kingdome, they being Egiptianis;"
and in 1C36 doom was pronounced on other "Egyptians"
at Haddington, the " men to be hangit, and the weomen to
be drowned ; and suche of the weomen as hes children to
be scourgit throw the burgh and brunt in the cheeke."
Under the English statute of 1562 (repealed 1783) making
it felony without benefit of clergy to be merely seen for a
month in the fellowship of Gipsies, five men were hanged
at Durham "for being Egyptians," 8th August 1592.
Still greater were the cruelties and injustice suff'ered by
Gipsies on the Continent, since there, to the charge of kid-
napping, were added the weightier imputations of being
cannibals and emissaries of the Turk. Quiiiones recounts
how in 1629 four Estremaduran Gitanos owned under
torture to ha-v-ing eaten a friar, a pilgrim, and a woman of
their tribe; and in 1782 forty-five Hungarian Gipsies were
beheaded, quartered, or hanged on a like monstrous charge.

First racked till they confessed the crime of murder, they
were brought to the spot where their -victims were said
to be buried, and when no bodies appeared they were
racked again. " We ate them " was their despairing cry ;

and forthwith the journals teemed with accounts of

"eighty-five persons roasted by Gipsy cannibals"; straight-

way the "cannibals" were hurried to the scafi'old. Then
Joseph II. sent a commission down, whose inquiries

showed that no one had been murdered—except the victims

of the false accusation. The full, impartial annals of the
race have still to be compiled, from edicts and law-books,

from local histories and a few monographs like Dirk's

Geschiedkundige onderzoekingen aangaande het verblijf der
Heidens of Egyptiers in de Noordelijke Nederlanden
(Utrecht, 1850), or Weber's Zigeuner in Sachsen, 1488-
1792, in vol. ii. of his Aus vier Jahrhmiderlen (Leip. 1861).

Laiignage.—Until lately the information about the

Gipsy language to be gathered from books was meagre in

the extreme. The thirteen works published prior to 1840
svhich furnish specimens of the Anglo-Romani dialect

—

Boorde (1547), Bryant (1785), ^Bright (1818), Copsey

(1818), Harriot (1830), Roberts (1836), &c.—together

contain but 396 genuine stems, besides 69 doubtfuWords,
and furnish scarcely any examples of the grammar. Nor
are the Continental works cited by Pott, from Vulcanins

(1589) downwards, much more copious. Even to-day

there are still great gaps in our knowledge, especially of

the dialects outside of Europe ; but enbugli has been

done to show that from the Nile to the Arctic Ocean,

from tbe Euphrates to the Atlantic, the Gipsies speak,

with dialectal variations, one and the selfsame speech.

The Romani names for "water," "fire," "hair," and "eye,"

are in Persia pdni, aik, hdl, and aki in Egypt jidni, dg,

bal, and ankhi; in Norway pani, jag, hal, and jak ; in

England pdni, yog, hal, and yok. And these four instances,

which might be multiplied indefinitely, serve further to

show, by their resemblance to the Hindi pdni, dg, hal, and
ankh, that in Romani we have an Indian tongue. Rudigcr

first compared Romani, so long regarded as a thieves' jargon,

with one of the New Indian dialects, and in 1 782 published

the result of the comparison in his Ntnesler Zuwachs der

Sprachkunde. In 1783 Grelbnann's Ilisiorischer Versvch

reaped all .the fruits of Eudiger's research ; and in the same
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year Marsden was independently led to a like discovery.

The conclusion that the Gipsies wandered forth from

India is now almost universally accepted, but when,

or from what part of India, are questions on which few

Lave done more than idly speculate. Whether Komani

is derived from Hindi, Marathi, &c., can only be deter-

mined by minute investigations, which, long neglected, are

now being carried on by various Orientalists. They

have at least established that Eomani stands in the relation

of a sister, not a daughter, to the seven principal New
Indian dialects. Its forms are often more primitive than

theii-s, sometimes than those of Pali or the Prakrits, e.g.,

vast, " hand " (Sanskrit liasta, Pali hattha),. kasht, " wood "

(Sanskrit kashtha, Pali kattka), vusht, " lip" (Sanskrit oshtha,

Pali otllia), trash, "fear" (Sanskrit trasa, Pali tas), iriit,

"three" (Sanskrit tn,tnni; Pali ti, tini), a-udpral, "brother"

(Sanskrit hhrdla, Pali ihata). And while the archaisms

of Roman! forbid us to derive it from Hindi or Marathi,

some of its seemingly modern forms are the result of

independent development. On the other hand, our know-

ledge of Romaai itself, and of the multitudinous spoken

dialects of India, is not at present sufficient to warrant our

pronouncing the former more primitive than atiy of them

;

and as a fact many of its archaisms may be paralleled in

the languages of Dardistau' and Kafiristan {cf. Miklosich,

Beitrcige, iv. 45-54). Thus there are difficulties on both

sides in the way of adjudicating between the opinions of

Ascoli and lliklosich. The former maintains (Saggi.

Indiani, vol. ii., 1875) that Eomani, preserving certain

consonantal nexus which had almost entirely disappeared

at the epoch of the most ancient Prakrit texts, approaches

Sanskrit more nearly even than Pali—conclusions, he

observes, that harmonize well with Bataillard's prehistoric

theory. Miklosich, on the other hand, opposes that theory

in Meyer's Konversations-Lexikoii (3d ed. 1878), where he

infers from the agreement of Romani in its phonetic laws Eiud

system of case-endings with the modern Aryan languages

of India that the emigration cannot have taken place till

these were formed, i.e., until after the Prakrit period.

In Europe Miklosich distinguishes thirteen Romani dia-

lects—the Greek or Turkish, Roumanian, Hungarian,

Moravo-Bohemian, German, Polo-Lithuanian, Russian,

Finnish, Scandinavian, Anglo-Scottish, Italian, Basque, and

Spanish. To these should be added the Welsh, which,

generally unintelligible to the English Gipsy, is one of the

most perfect, as it has also been the least studied, of all the

dialects. As a general rule, the further these dialects remove

from Turkey, the more corrupt have they become, so that

the Gipsies, of Spain, of Scandinavia, and in great measure

of England, know no case or verb endings other than those

of the lands of their adoption. From Turkish Romani,
therefore, and Welsh the following examples will be drawn.

The Turkish (marked T.) are taken from Paspati ; the

Welsh (W.) are derived from letters and stories written

by John Roberts, the oldest living harper, whose thorough

knowledge of his language is probably unique.

The definite article, wanting in Asia, is supplied in every
European dialect by the Greek i and ^— S for the masculine, ^ for

the feminine and the oblique cases, e.g., AV. Potchdas mo bcarengara

5 vaver tringengctj, " the sailor asked the other three," J'J collcy

pcndas, "the Gipsy woman said." The ijidefinite article, in some
dialect's supplied by yek, " one," is still omitted by the Welsh and
the "deeper" English Gipsies, c-.^r., Yekcr porro gougco ta porrey
goiigey jivcnes undra barrmo veshestay, "once (an) old man and (an)

old woman were living in (a) great wood." Komani has no trace

of cither a dual munber or a neuter gender. Excepting mono-
syllables, most of its nouns terminate in -o (masc. ) and -i (feni.),

varaklo, "lad," rakli, "girl." Masculine nouns ending in a con-
sonant form their fenunines in -ni, as roin, "husband," romni,
"wife." Inanimate objects are indifferently masculine or feminine:
to tho foimer belonging gav, "town," and gad, "shirt;" to the
hitter no/cT, " nose," and Wi-, "hunger." Rom, "a husband," and
rakli, "a girl,'' are thus declined in Turkish Komani;

—

SiKG. Pltje.

Kakli Eakli-a

Eakli-a Raldi-en
Kakli-dkoro Eakli-engoro

Eakli-ate Kakli-^nde

Nom. Eom Eom-a 'Kom
Ace. Eom-es Eom-in Ace.

Gen. Eom-eskoro Kom-engoro Gen.

Dat. i. Eom-este Kom-ende Dat.

Dat. ii. Eom-eske Eom-enghe Dat. ii. Kakli-ake Kakli-eughe

Instr. Eom-esa Rom-endja Instr. Eakli-asa Ealdi-endja

Abl. Rom-estar Eom-endar Abl. Eakli-atar Eakli-eudar

Voc. E6ra-a Rom-ale Voe. Eakli-e Eakl-ale

Here the so-called genitive is in reality an adjective. It precedes

and agrees- in gender with its noun, e.g., T. e dervisiskeri rakli,

" the dervish's daughter ;" W. sonckaicsko mocldo, " a golden box,"

and dakey pen, "mother's sister." Welsh Gipsies often use thfi

dative where we should look for the genitive, as in Tc jjogercl yeck e

herrcnday ow vodrestay, "to break one of the legs of the bed.".

Datives and instrumenials are formed by suffixing to accusatives

the separable post-positions te ox kc, "to," and snr, "with;" and
the -tar of the ablative (also occun-ing in kd-tar, "whence," lit.

" where from ") Pott (i. 188) compares with the Pali adverbial

ending -to^Sansk. tas = Lat. -ius in cwUtus. In'ihost European
Eomani dialects considerable confusion has arisen in the use of

the obUque cases, but Welsh Gipsies employ the following rightly

enough: Sing. ace. te dickel ow krulliscs, "to see the king;",

dat. masc. te dickel pesko jivamaskay, " to look for his living;"

dat. fern, pendas e gougeackey, " she said to the woman ;" inst.

rokkcrdas ow kralliscsa, "he spoke with the king;" voc. Bia,

"Sirl"—Plur. aec. tc palsell e callen, "to believe the Gipsies;"

dat. tc kerrav les undra chichaio grengey, "to make it into shoes for

horses;" voc. Chovollay, "mates!" Nouns ending in -o form thei*

plural in Welsh, as in 'Turkish Eomani, in accented -i, e.g., ehavay,

"children" (sing, elidvo), and ehiriklay, "birds" (sing, ehlriklo);

other nouns form it in -a or -ta, as c/iaia, "girls" (sing, chai),

tenia, "lands" (sing, tcin), penya, "sisters" (sing, pen), kc. Of
adjectives it need only be remarked that, with rare exceptions, they

end in -o (masc.) and -i (fem.), and form the plural in -{, e.g., W.
Java te kerra esa te rigeren tomen tatay, " I go to make clothes to

keep you (plur.) warm." The termination' of the comparative is

-dcr, e.g., "W.jiorro, "old," poradare, "older;" and the want of

a true superlative is frequently supplied, as in French, by prefixing

the defmite article to the comparative, e.g., W. con see ow poradare,
"who is the eldest." Bomani pronouns present an interesting

study, since everywhere they have been better preserved than any
other parts of speech. Turkish Eomani feives me, " I," man,
"me," amin, "we," &c., and tu, "thou, tut, "thee," tumin,.

"ye" (lit. thou-we), &c., all of which forms are employed by
English and Welsh Gipsies. How strikingly indeed the Turkish
and Welsh dialects agree may be seen from the instances following

these paradigms, taken from Paspati, of ov, " he," 6i, " she," and of

(Bohemian Eomani, yon) "they":
—

'

Dat. ii. Idske lake Icnghe
Instr. lesa lasa lendja

Abl. lestar latar Icndar

Nom, ov (5i ol

Ace. les la lea

Gen. leskoro lakoro lengoro

Dat. i. leste late lende

Now in Welsh Eomani we find: Sing. JIasc. nom. Pendas yov,

"said he;" gen. Icsko pickoo, "his shoulder;" ace. cordas' les

polcy, "he called him back';" dat. i. dcyas Icstay, "hegaveliim;"
dat. ii. chotchy ow Rye Icskay, "quoth the gentleman to him;"
inst. iitcherdas vaver yeck lessa, "he sent another one with him:"
SiNO. Fem. nom. yoi comdas les, "she loved him;" gen. imrca
lacko nogo drom, "in her own way;" ace. yov comdas la, "ho
loved her ;" dat. i. ancyjonelcsyovchomancytrostellatay, "whether
he knew something about her;" dat. ii. jalia te dickel lakcy, " he
goes to look for her;" inst. commesa to te jas lasa, "wilt thou go
with her:" Pluk. nom. yon jivcnes, " tliey were living;" gen. saioe

ckava bitcJicrana lengo camyben, " all the children send their love
;"

ace. commos tokey te biehaves Icn, " I should like you to send them ;"

dat. i. trosel lenday, "about them;" dat. ii. potchdas lengey, "h»
asked them ;" instr. potchday Icskey so wantincs lensa, " they asked
him what he wanted with tliem;" abl. tc tardel lovofrom lenda, "to
extract money from them," where the English "from" is redundant.
That nineteen out of the twenty-one forms of the Turkish dialect

sliould be preserved in the AVelsh after a separation of four centuries,

Romani, moreover, being an unwritten language, is singular; hardly
less striking is the similarity in the use of the retlexive pronouiv
pes, "himself" or "herself,!' e.g., W. dickel pesko drom glan
pcstay, " he sees his way before him ;" ow Jack rivdas pes, " Jack
dressed himself;" ie den pcngo lovo, " to give their money ;" c trin

morsh gillay pengay, " the three men went away " (lit. " went to

themselves," a curious use). The third pronoun, lo, "he," H,

"she," and U, " they," commonly only used after the auxiliary

verb " to be," is also noteworthy, as playing an important part ift

the formation of tho verb. Instances of its use are—W. posley seslo

kinno, "till he was tired;" vasavee chibalengcrey ses Ic, "she was
a foul-tongued woman;" trashaday seslay, "they were frightened."

The auxiliary verb runs in Turkish Eomani : Prj;s. sing. is<jm,

isdn, isl (flsti in Asiatic R.); plur. isdm, isdn, isl; lMPEr.r»
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sing. ts6mas, isdnas, zsdsj plur. isdmas, isdnas, isds. And in

Welsh Romani occur the forms, shorn, "I am;" slian, "thou
art;" se, "he is" or "they are;" sliam, "we are" {e.g., sliam

bctclicrda te las a kai filashin, " we are sent to get this man-
siou") ; shcn, " ye are ;" shomas, " I was ;" shcnnes, "thou wert "

or "ye were;" scs, " he was" or " they were." The terminations

of the present indicative in Turkish Romani are: Sing, -va, -sa,

-la; Plur. -sa, -na, -na, which are joined immediately to the

verbal stem (identical with the imperative) if it is monosyllabic

and ends in a vowel, but otherwise are connected ^^•ith it by a
vowel. For example, Id-va, "I take;" Id-sa (Usa), Id-la (Ula),

Id-sa, U-na, U-na; arid kcr-d-va, " I make;" kcr-i-sa, &c. AVelsh

Romani retains all these forms, e.g., bilcherava, "I seed;" sJionasa,

"thou hearest;" penela, "he says;" bitchcrasa, "we send;" vena,

"ye come;" bitcherena, "they send." In -va (-?ni in Asiatic R.),

-sa, and -la (cf. lo above) may be recognized the fii'St, second, and
third personal pronouns ; the n of the second and third persons

plural may be compared with the n mroi^ien, "husbands." The
imperfect is formed from the present by the suffix of -s, or, in the

Hungarian dialect, -hi, e.g., T. kerdva-s, " I was making;" Hung.
kamesa-hi, "thou wast loving;" Vf.sallcs, " he was laughing,"

jivencs, "they were living." This -s or -hi is the third person
singular of the auxiliary verb, isl, " it is," so that liteially kcrdvas
means "I make + it is" (?some time ago). Perfects are com-
pounded of participles—ending in -do (rarely -to), -lo, and -no—
and the auxiliary verb. . Thus from T. pirdva, "I walk," part.

pird'i, comes pird-6>n, "I walked," 7)!>(Z-d/i, "thou walkedst,"
pirdds, " he walked," &c. ; and from c^di'n, "I give," part, dind,

din&m, " I gave." Here too the Welsh agrees geneVally with the
Turkish dialect, e.g., kerdom, " 1 made," keddan, " thou madest,"
kerdas, "he made;" but kedan, "we made," should properly be
kcrddm ; and for the third person plural Welsh R. , like the German
and other dialects, simply employs the plural participle, as dicktta,

"they saw." In Continental dialects a pluperfect is formed from
the perfect by adding to it -a-s or -a-hi, just as the imperfect from
the present ; and for a future kama- (kamava, " I love, wish, or
will") is prefixed to the present, e.g., kama-kerdva, "I will do,"
kama-kcrisa, "thou wilt do," &c. The sign of the subjunctive,

which' supplies the place of an infinitive, is the conjunction te,

"'that," prefixed to the indicative, which usually drops its vowel-
etiding, e.g., T. lerila diii lav te pincl ttlke, "he has two words
to tell (lit. that he tells) you;" \Y. trashaday scslay te dickcn
man, "they were frightened to see (lit. that they see) me."
Enough has been , said to show that Romani is not so utterly
" degraded in its grammar " as Max MUUer has declared it to be;
and the following short Welsh Gipsy story (printed literatim from
Roberts) will illustrate some of the foregoing remarks :

—

Yeker a doi ses bearengaro ta vaver store morsh; yek ses
Onco there were (a) sailor and other four men; one was

peltanengero, ta ow vaver ses koramangaro, ta sivamangaro,
(a) blacksmith, and the other was (a) soldier, and (a) tailor,

to pallano ses kirchimackaro. Ow bearengaro potchedas e
and the last was (an) innkeeper. The sailor asked the

peltanengaro te vfl apra ow doreav. Ow peltanengaro penda.s,
hlacksmith to come on the sea. The blacksmith said,

" Nau, shorn te ja te kerra boottee." "Sose tero bootee?" " Te
" No, (I) am to go to do work." *' What is thy wrrk ? " " To

tasarra sastarn," chotchy ow pelttenengaro, " ta te ker; "nvles undra
heat iron," quoth the blacksmitii, "and to rrmke it into

chichaw grengey." Potchdas ow bearengaro e vaver trinengey te
shoes for horses." Asked the sailor the other three to

Ten adra ow bearo. Ow koramangaro pendas ta jalla te kel
come In the ship. The soldier said that he goes to make
moyaben ta javaben; to sivamangaro pendas, " Shom te ja te
facings and marching; and the tailor said, "(I)ani to go to

kerra esa te rigeren tomen tatay. " A ow kirchimackaro pendas,
make clothes to keep yoa warm." And the innkeeper said,

" Java ma te kerra lovina te kel tomen matay, te jan saw
" Go I to make beer to make yon dmnk, that may go aU

to menday kai ow Beng. " Okke saw dolestay.
yott to the Devil. Here (is) all to that (t.<p., of that).

The Romani vocabulary reveals positively, and negatively

the route by which the Gipsies must have entered Europe,
and the various ways by which they have since dispersed to

their present quarters. The absence, for instance, of Arabic
elements from every European dialect disproves a common
belief that the earliest immigrants may have landed in the
Balkan peninsula from Egypt. On the other hand, the
presence of Persian and Armenian words shows that they
must have traversed and halted in the lands where those
languages are spoken. Among the Persian are devrudl,
" sea," poshbm, " wool," vesh, " forest," amhr6l, " pear,"

and. ai'gin, "honey;" whilst the Armenian words number
twenty-six, according to Miklosich

—

grast, "horse," char,

" deep," l-otSr, " a piece," morti, "akin," ic. Again, every
dialect presents a large number of Greek words, testify-
ing to the long residence of the Gipsies in a Greek-
speaking land. In the German Romani dialect Wiklosich
reckons forty-two, besides the article, in the English
thirty, which latter number might be certainly aug-
mented. Alike in Russia and Spain, England and
Hungary, Gipsies call a road drom (8pd//os), time chains
(xatpos), a hoTseshfiS }yeM {n-eToXov), a hat stadi (o-KtaSt),

&c.; in every land'^of Europe e^ra, " seven," o^tw, "eight,"
and iwca, "nine," have superseded the haut, asch, and
nau of Asiatic Gipsies. This identity of their borrowed
words disproves the view that the Gipsies of diflferent

European countries are the result of successive immigra-
tions. Nest to the Greek, and almost more numerous
than they, come the Slavonic elements. Miklosich cites

70 from the German dialect, 30 from the English, and
from the Spanish 46, among them being halis, "king,"
kiichima, "inn," nhdtchka, "cat," lovina, "ale," andjylashta,
"cloak." Similarly English Romani contains Wallachian,
Magyar, German, and French words, showing that the
Gipsies reached England after wandering among Greeks,
Slavs, Magyars, Germans, and French. It must not, how-
ever, be inferred from the foregoing that Romani is

essentially other than an Indian speech. The Gipsies'
linguistic pilferings form but a small percentage in the
2332 articles gathered together by Pott. And though some
of these articles, founded on error, must be struck out,

their place might be more than fiUed up by omissions;
and the sum total is largely multiplied when one considers
how many derivatives are grouped under a single head.

Altogether, the entire stock of Romani words probably
exceeds 5000, though the number known to any individual
Gipsy is often small.

Elements of Literature.—The Gipsies have no literature

worthy of the name—nothing but some rude ballads,

some love and dance songs, and a considerable mass of
folk-tales. Valuable from a linguistic point of view, the

songs have little merit of their own, and seem to be mainly
echoes of Gentile strains. The folk-tales, however, would
possibly repay a keener investigation than they have yet

received. Alike in Wales and Turkey they may be identi-

fied with those of other Aryan races ; scarce one has yet

been published but its cotinterpart maybe found in Grimm's,
Ralston'.s, or other collections of European folk-lore. For
instance Paspati's third story, taken down at Constanti-

nople from a Gipsy professional raconteur, is unquestion-

ably the same as Grimm's Treuer Johannes. Similarly

in the Bukowina we meet with Romani versions of

Das tapfere Schneiderlein, Die zwei Briider, &c., whilst

Jfazdrivdmi may be matched from Ralston's Russian Folk-

tales, p. 73, and frequent mention is made of the waters

of life and death, of hills that butt together like rams

{cf. Ralston, p. 236), .and of other features common in

Slavonic folk-lore. This resemblance of Romani to Gen-

tUe stories may be explained (1) by the common origin

of the Aryan races, (2) by the Gipsies having borrowed from

the nations among whom they wander, or (3) by these

nations having received their stories from the Gipsies.

Probably all three explanations are true by turns, but the

first is sometimes excluded by an identity of details too

close to have been preserved through untold ages, and as to

the second it is hard to see how a story current at Pader-

born should have travelled eastward to Constantinople,

especially as Paspati's talc-s, enshrining words and phrases

otherwise obsolete, are plainly of some antiquity. Accord-

ingly the third explanation, that the" Gipsies may have

carried Treuer Johannes and other stories westward with

them, deserves consideration. Some of the Gaelic stories

collected by Campbell were, it should be remarked, takea
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down fromTinklers ; and from a London Gipsy he obtained

a version of The Master Thief, which is current also among
Roumanian Gipsies. At present our information is far

too scanty to warrant a definite conclusion ; but could

it once be shown that the Asiatic possess the same stories

as the European Gipsies, it might be necessary to admit
that Europe owes a portion of its folk-lore to the Gipsies.^

Religwus Beliefs and Observances.—" The Gipsies," says

Grellmann, " brought no particular religion with them, but
regulate themselves" in religious matters according to the

country where they live, .
'. . wherefore most writers place

them below the heathens." This author notwithstanding,

the Gipsies mis with their beginnings of Christianity or

JIahometanism the relics of an older faitL Bevel, their

name for God or sky, is akin to the Sanskrit "God" (cf.

dyaus, " sky "), and the German Romani Miro haro devel

dela berschindo, " my great God gives rain," i.e., "it rains,"

preserves the original signification. Guriben, "thunder"
(lit. " bellowing of cattle "), is another reminiscence of

nature worship ; and trtishul, " cross " (Sanskrit irisula,

"the trident of Siva"), presents a curious instance of the

transference of religious ideas. £e7iy, "devU," compared
by Miklosich with ttie Sanskrit bheka, "frog," is possibly

a survival of serpent-worship, traces of which may be also

found in various phrases, stories, emblems, and customs.
Survivals also of phallic worship may probably be seen in

the honour paid by the three great German Gipsy clans to

the fir-tree, the birch, !jud the hawthorn (Liebich, p. 38)

;

and in the veneration in which Welsh Gipsies hold the
fasciated vegetable growth known as the broado koro.

There are besides a number of other Gipsy superstitions

interesting enough in themselves, but which lose their full

significance by being at present isolated or insufficiently

authenticated, such as, for instance, ihe alleged devotion
of Norwegian Gipsies to a moon-god, Alako (Sundt,
105-10). In the People of Turley (1878) the Tchinghian^s
are said to keep a fire continually burning in their camp

;

on the first of May to go all in a body to the sea-coast or
banks of a river, where they thrice throw water on their

temples, invoking the invisible genii loci to grant their

special wishes ; and annually to drink some potion, prepared
in a way known only to the oldest and wisest of the tribe.

Modes of Life.—In Turkey, according to Paspati, the
nomad Tchinghian^s far outnumber the sedentary; but
how far the same statement is true of Gipsies of other lands
is hard to determine. Certain at least it is that in England
few house-dwelling Gipsies are to be met with who do not
remember that their forefathers followed a wandering life, or
who do not themselves go temporarily under canvas as hop-
picking or the groat race-meetings come round. But though
for centuries the tent has been the Gipsy's normal habitation,
it would not seem to have been so always, if we look to the
evidence of the Gipsy tongue. For had it been, a.ssuredly
the Romani r.ame for "tent" would be everywhere the
same, whereas the Persian Gipsy calls it gtiri, the nomad
Tchinghiand katilna (modern Greek Karovva), the sedentary
tcherga (Turkish cherkeh), the Polish Gipsy czaier, the Ger-
man tattin (from tatto, " hot "), the English lau, (fee. On
the other hand, ker, "a house," occurs in every dialect.

From the time, however, of Fitz-Simeon onwards Gipsies
have everywhere been found dwelling in tents, and his
description of these tents as " like those of the Arabs, low,
black, and oblong," tallies with Mr Boswell's :

—

.
" Tho tents arc made of rough blankets. They arc nearly always

brown ones, because the white blankets are not so good for"the rain.
First of all they measure the ground with a ridge-pole, then they

>S60 Paspati (pp. E94-629), Miklosich (part iv.), Professor
Fnednch Miiller's ISeilTliijc mr Kcnnlniss dcr nojn-SpracJie (2 parts,
Vienna, I 869-72), and Dr Barbu Constantinescu's Probe dc LinUia si
-iilcratura Tiganilar din Romonia (Bucharest, 1878).

take the kettle-prop and make the holes exactly opposite each othen
Then they take up the ridge-pole and stick all the rods into it.

Thfen there is a blanket that goes behind, and is pinned on with
pin-thorns ; 7i3xt to that come the large ones over the' top of all,

also pinned with the same pins."

In the mutter of dress, Mr Crofton, in Papers of the

Manchester Literary Club (1876), infers that "Gipsies
formerly had adistinctive costume, consisting of a turban-

like headdress of many colours, together with a large

cloak, worn after the fashion jf a toga, over a long loose

imder-skirt." The Gipsies, however, of to-day can hardly

be said to have a distinctive garb, though certain minutiss

of dress still render them easily recognizable. In Tran-

sylvania, for instance, their women's ear-rings differ in

pattern from those of the ' natives ; the Hungarian Gipsy
chief wears silver buttons, bearing a serpent crest ; and hia

old-fashioned English brother decks his Newmarket cOat

with spade-guineas or Crown-pieces. The English Gipsy
woman may be known by her bright silk handkerchief,

her curiously-plaited hair, her massy rings, her coral or

bead necklace, and by the monging-guno, a tablecloth

arranged bagwise over her back. In August 1878 Queen
Victoria was welcomed to Dunbar by a Gipsy " queen,"
one of the Reynolds family, who was "dressed in a black

robe with white silk trimmings, and over her shoulders

wore a yellow handkerchief. Behind her stood two other
women, one of them noticeable from her rich gown of purple
velvet, and two stalwart men, conspicuous by their scarlet

coats." On the other hand, the dress of the. children

upon the Continent is simple, not to say scanty.

Everywhere Gipsies ply an endless variety of trades. In
Egypt they monopolize the art of serpent-charming; in

France and Spain they sit as professional models; in

England we meet Gipsy Methodist preachers, actors, quack
doctors, chimney-sweeps, carpenters, factory hands, &c.
But everywhere the men have three principal calUngs^

—

workers in metals, musicians, and horse-dealer's ; everywhere
the women are "pleasaunt dauncers " as in the days of

Andrew Boorde, and by peddling and fortune-telling con-
tribute their share—often more than their share—to the
family purse. Gipsies have long been famous as copper
and iron smiths in south-eastern Europe, where their

horseshoes are reckoned unrivalled. The calderari (copper-

smiths) of Hungary and Transylvania, at certain intervals

make trading tcurs to Germany, France, England, Norway,
and even Spain and Algeria. The workers in iron, on
the other hand, seldom or never quit the land of their

adoption, as neither naturally do the few remaining aurari,

or Gipsy gold-washers of Transylvania. Simson describes

a primitive Tinkler method of smelting iron, and the caves

of Granada still echo to the clink of Gipsy anvils ; but
in England the surname Petulengro, " smith " (from petnl,

"horseshoe"), alone recalls the days when Gipsies sur-

passed the Gentile in the farrier's craft. Liszt, in his

work Bes Bohemiens et de leur 3fusi^ue eii Hongrie (Paris,

1859), ascribes to the Gipsies the creation of Htingary's

national music. Bartalus (1668) contests the theory, but
few would hesitate to admit its plausibility who at the

Paris Exhibition (1878) or elsewhere have listened to the

Gipsies' thrilling performance of a czardas, or are familiar

with the undoubted compositions of Bihary, Csermak, and
other Gipsy maestri. The Gipsy's favourite instrument is

the violin, but few are the instruments ho has not success-

fully essayed. The Eisteddfods of Wales have witnessed
the triumphs of Gipsy harpists ; and hundreds liave been
charmed by the con«erts of the Roberts family,- not know-
ing they were hearing a Gip.sy band.- "The Egyptians,"'
as Krantzius drily remarked in 1520, "frequently change
their horses ;

" horse-dealing and horse-stealing are too
often synonymous terms with them. Fortune-telling is on
the wane with Gentiles' waning belief in the fortune-
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teller's powers. The Gipsy crone can no longer persuade

the yeoman's wife to bury her treasure in the earth, and

return in a fortnight's time to find it—gone. Those halcyon

days of onadnzin are passed by; the servants' hall is now

the only El Dorado left. Enclosure Acts have struck a

deadly blow at English Gipsydom, driving the wauderers

from breezy common and turf-edged lane to the smoky
suburbs of great towns, or at best the outskirts of some

watering place. Here, surrounded by Gentiles, the

younger generation forget the wisdom of the Egyptians,

relinquish time-honoured customs, and, wedding with the

sons and daughters of the land, widen the stream of

Romani blood, and so diminish its "depth." Several

accounts have been furnished of Romani marriages, but

they rarely tally, ' and some (Bright's, Sorrow's, and

Simson's) do not bear quotation. On the Continent one

common feature is the breaking by the chief of a flower-

crowned pitcher, from whose fragments, as they are many or

few, he argues the fortunes of the bridal pair. There are

many curious Gipsy practices relating to death and burial,

such as.waking the corpse, burning the deceased's effects, the-

fasting of his kinsfolk, and a species of tahu. The earliest

record of Gipsies burning the property of their dead occurs

in the Annual Register for 1773, p, 14.^ : "The clothes of

the late Diana Boswell, queen of the Gipsies, value £50,

were burnt in the Mint, Southwark, by her principal

courtiers, according to ancient custom" {cf. Liebich, p. 55).

Abstention from flesh or some other delicacy is not

always a sign of mourning for the dead {ef. Crofton in

Papers of the Man. Lit. Clith, 1877) ; but its most interest-

ing form is where a Gipsy wife or child for ever renounces

the favourite delicacy of the dead husband or parent. Like

motives prompt the dropping of the dead Gipsy's name
entirely out of use, any survivors who liappen to bear the

game changing it to another. Much might be written of

a kind of cercL'ionial purity prescribed by Gipsy law, and
indicated in the language by the distinction between chiMo,

"dirty," and mohado, "unclean." To wash a tablecloth

with clothes is molcado, since it is connected with food;

•jid a German Gipsy woman may not cook for four months
after childbirth, wtiila a vessel touched by the skirt of a

woman's dress is held to be defiled. But with one other

widespread pra.ctice We must take our leave of Gipsy^ cus-

toms, that, namely, of leaving at a cross-road a kandful of

grass or leaves, a heap of stones, a stick or some such mark
{patrin, " leaf ") to guide the stragglers of the band. See
Liebich, p. 96, and Smart and Crofton, p. 199 ; and com-
pare " Pola." in Sleeman's Jtamaseeana, or a Vocabulary

of the Thugs (Calcutta, 1836).

Character.—The Gipsy character, strange medley of

evil and of good, presents itself as black and hateful to

the outside world, whilst to the Eomani race it is all that

is fair and lovable. '' There 's nothing worse than mumply
Gentiles " is a saying often in Gipsy mouths, which afibrds

a clue to much that is puzzling in the Gipsy's nature. He
is at war with mankind, for centuries his oppressors, and,
all being fair iu war, may plunder and beguile at will, so

that he be not caught. Gipsies' light-heartsdness and
courtesy are patent to all men ; but only to true or adopted
members of the tribe are their inmost hearts revealed.

Their principal faults are childish vanity, professional cun-
ning, indolence (caused by the absenca of ambition), and
a hot passionate temper. But they are as ready to forgive

as they ure quick to resent a wrong ; and before implicit

confidence their cunning gives place to inviolate honour,
a, fact borne strongly out by an incident in the Life of the
actor Charles Mayno Young (p. 186, ed. 1871). Their family
r.ffeclion is intensely strong, prompting a parent never ta
tuashse a younger child, a grown-up ion meekly to take a,

thiashin-» Irom his father ; and they are lavishly generous

to such as are poorer than themselves, even though Gentiles.

Their love of nature reveals itself in a hundred quaint, poetic

phrases, iu a famUiarity with beasts and herbs ; their love

of dumb creatures in the number of their pets. Quick and
versatile, all Gipsies readily adapt themselves to any state

of life ; they have so wonderful a gift of tongues that

formerly it was reckoned against them for a proof of

sorcery. That hitherto the race has produced, outside the

realm of music, none but mute geniuses, is rather due to

lack of education than of ability ; but " Zingaro " seems to

have only been a nickname of tlie Quentiu Matsys of the

South, Antonio Solario(13S2-1455),and Johu Bunyan from
parish register^ does not appear to have had one drop of

Gipsy blood (cf. Notes and Queries, 5th ser. vol. ii.).

/"Aysi'ji^e.-^Outwardly as within Gipsies present strong

contrasts, some being strangely hideous, others very beau-

tiful, though not with a regular, conventional beauty.

Finely proportioned, they are as a race of middle stature,

but lithe and sinewy, insensible to cold or wet, capable of

supporting great fatigue. They pride themselves on their

small hands and feet ; corpulence rarely occurs, and only

with the older women. "The hair, black or dark brown,

inclines to coarseness, is often frizzled, and does not soon

turn grey ; the complexion, a tawny olive, was compared

by the Plymouth Pilgrims (1622) to that of the Indians of

North America. The teeth are of dazzling whiteness and
perfect regularity, the cheekbones high ; and the aquiline

nose is overhung by a strongly-marked brow, knit often in

deep lines of thought. But the most striking feature is the

full, dark eye, now lustreless, then changing to an expres-

sion of mysterious, childlike sorrow, presently blazing forth

v.ith sudden passion. As is the case in other Oriental

races, the Gipsies early develop and early fade. See, in

ih^Archivfilr Anthropologie (1872), M. Isidor Kopernicki's

learned and exhaustive treatise on Gipsy ctaniology.

Theories as to Origin.—Several attempts have been made to

identify Gipsies with nomad Indian tribes: Grellmann, for example,

discovers them iu the Sudras, Eichardson iu the Nats {Asiatic

HeseariJus, vol. vii. 1784), Leland in the Doms, and B. R. MilTa

in the Bediyas (Memoirs of London Anthrojy. Soc., vol. iii., 1S70).

These theories, however, need not detain us long; they rest merely

on analogies, real or imagined, between the manners of Gipsies and
such Indian vagrants, and not on tho evidence of language. Nor,

were it even shown that any or all of these pariahs speak Komanl
among themselves, v.-ould such a discovery throw of necessity much
light ou the origin of our European Gipsies; it might simply prove

that India has its Gipsy tribes. It is otherwise with the identifica-

tion of Gipsies with the Jats, who in the Punjab alone numbered

(1871) l,309,399,^a theory started by Pott, elaborated by Batail-

lard, and supported by Newbold, Sir H. Rawlinson {Proceedings of

the Geogr. Soc, vol. i., 1S57), Professor de Goeje (Bijdrage tot de

Gesckicdenis der Zigeuners, Amst. , 1875), Captain Burton {Academy,

March 27, 1875), and a writer in the Edinburgh Review (July 1878).

About 420 A.JS., says Firdousi (circa 1000), the Persian monarch

Behram Gur imported 10,000 minstrels from India, assigning them

lands and cattle. But they, wasting their substance, angered the

kmg, who bade them take their instruments, and roaming through

the'land procure by their songs a livelihood, " wherefore the Mri
now wander about the world." Hamza, the Aral} historian of

Ispahan (c. 940), had already told how Behram dispersed through

the cities of his realm 12,000 Indian musicians, "whose de-

scendants are known as Zuth ;" and of three writers who repeat

the tale Mirkhond (15th century) calls the musicians Djait.

Tims LUri (mod. Pers. "Gipsy") appears to be synonymous with

Zuih or Jat, the name on the one hand of Damascus Gipsies (?),

on the otlier of an agricultural and cattle-breeding race inhabiting

the valley of the Indus. Neither are records lacking of west-

ward migrations of Jats from the Indus, as in 714 toMopsuestla

and Antioch, while in 810 we hear of them in the Tigris valley,

in 834 in the marshes of ILhuzistan, in 855 m the territory of the

Byzantine empire (Goeje). Jat theorists differ as to the date of the

great migration that gave Europe its Gipsies, the Edmburgh Review

miter placing it at 1025, while Sir Henry Rawhnson regards our

Gipsies as line^il descendants of Firdousi's Liiri. These writers, how-

ever, all agree in making the Gipsies Jats; but none have essayed the

necessary comparison of Komani and Jataki (the idiom of the

livinc Indian Jats), though Cap.^in Burton himself has pubhshed a

grammar of the latter in the Journal of the Bombay Asiatic Societij
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(Bombay, 1849). We have si-eii that the dialect of the Turkish

Gipsies has leinaiued nnchaiigcd for near hve centuries, aud the

Jats are said to "preserve their vernacular tongue wherever they

go." Supposing Gipsies then to have broken oil' from tlio main
Jilt stem so late as the eleveuth, or even as early as the fifth cen-

tury A. i>., we should look for a striking resemblance betweuu Jataki

and Roniani. Compare, however, with the foregoing paradigms
the following from Burton's grammar:—SiKO. nom. ghord, "a
horse;" gen. ghore-dd; dat. ghoi-e-nihi; ace. ghord; abl. ghorc-lc or

-ton, "from a horse;" Plue. nom. ghorc; gen. ghoridii or ghorcn-

fld; dat. ghoridii nu7i, &o. The Jataki third personal pronoun,

again, runs:—SiNO. nom. uha, " he;" gen. usadd; dat. and ace.

usniiii; abl. 7tste; Plur. nom.. whe; gen. uhindd, &c. : its verbal

formation is almost ef\ually unlike the Romani. In the face of the

great unlikeuess of Romani and Jataki one may well concur with
Bataillard in the rejection of this theory, and proceed to consider

tlie later views of that writer as advanced,in Les Origincs dcs

Tsiga)ic3 (Par., 1875), Lcs Tsiga)ics dc VAge da Bronze (Par.,

1876), and £tnt de la question dc VancicnneU dcs Tsigancs en

Europe (l*ar., 1877). He now believes the Gipsies to have e.xisted

iu Europe from immemorial times,—a conclusion to which he is

led by tne abseuce of any record of their passage across the Bos-

phorus, by their enslaved condition in Wallachia in the 14th
century, by the casual notices cited above of their presence at a

still earlier date, and by their present monopoly of metallurgical

arts in South-Eastern Europe. These mainly negative proofs lose

soma of their- force when we remark that neither is any record

known to e.xist of the passage of Gipsies to England, Scotland,

or America; and that at Corfu in 1346 (i.e., in historic times) we
read of Gipsies being reduced to vassalage. Assuredly it is a mighty
leap from the Athingani of the 9th century a.d. to the Sigynna; of

Herodotus (v. 9), whom Bataillard claims for the ancestors of. the

Gipsy race. The strength, however, of the theory lies less in

attempted identifications than in its explanation of the unsolved
problem. What was the race that carried bronze to Northern and
Western Eui'ope ? Referring for a general survey- of the question to

the article Arch.eoloot, to E. Chantre's Jge dc Bronze (4 vols.,

Paris, 1877), and to Lubbock's Prehistoric Times (2d ed., London,
1869), we extract from the last-named work the following pas-

sages:—"The absence of implements made either of copper or tin

seems to indicate that the art of making bronze was introduced into

Europe, [a view confirmed by the fact that] wherever we find

the bronze swords or celts they are the same, not similar in char-

acter, but identical. . . . The discovery of moulds proves that the
art of casting iu bronze was known and practised in many countries.

Hence it appears most probable that the knowledge of metal is one
of those great discoveries which Europe owes to the East. . . .

The implements of bronze appear to have belonged to a race with
smaller hands than those of tlio present European nation. ... As
regards the smallness of the hands, we must remember that Hindus
share this peculiarity with Egyptians. . . . The Phceniciaus were
well acquainted with the use of iron. ... We have still very
much to learn in regard to the race by whom the knowledge of
metal was introduced into our continent." Each passage suggests
or is explained by the supposition that this was no other than the
small-handed and eastern Gipsy race. The Calderari work exclu-
sively in- copper, never in iron; no Gipsy bronze-smith would have
spoilt his tiado by introducing iron. Traces might perhaps yet
bo found in Norway of the workings of a band of Calderari, who
visited that country in 1874; and certainly the utensils they wrought
in France were exactly similar to those that they wrought in Norway.
Bataillard's theory is strengthened by the fact that so high an
authority as M. de ilortillet—who is followed by Chantre and Bur-
nouf—had been independently led to a like conclusion in 1874. Its
strongest confirmation, however, is the important discovery of Dr
Kopemicki that in Eastern Galicia there survive to the present
day certain Zlolars (Ruth, "goldsmiths"), Gipsy workers in bronze,
whoso processes Bataillard minutely describes in Les Zlolars (Paris,
1878). Difficulties there are in accepting the theory :—the unsettled
question of the antiquity of the Romani tongue ; the yawning chasm
of a thousand years; above all, the unnoticed fact that nearly all the
metallurgical terms of Romani seem to bp borrowed from Greek

—

kaldi, "tin" (KoKalav); kJuirkomn, "copper" (xaAicu/ia); moliv,
"lead" {jioKi^iou); kakkavi, "kettle" (KoKxajSi)); amnnl, "anvil"
(in6vi); rin, "file" (/Sii-O ; sivrl, "hammer" {<r<j>vp:) ; ksildvi,
" pincers" (|uA(^/3ioi') ; karfin, "nail" {icapipl) ; klidt, "key"
{k\€iSI); gampdjia, "bell" (xaiiwiva) ; and petalo, "horseshoe"
(irtVoAoK). This looks like an insuperable objection, since certainly
no Calderari of to-day would borrow from French or German the
names for these the most familiar objects of his long-practised
calling; and unless Bataillard be prepared to maintain that Greek
took tlie terms from Romani, not vice versa, his theory falls.

Bibliography.—The literature on the Gipsies is richer in appear-
ance than in reality. Miklosich (i. 54-59) and Bataillard (Zcs dernicrs
Travaux relalifs aux Bohimicns, Paris, 1872) give the titles of 118
works, a number which might be largely increased. But many of
thfisa "works" are articles hidden away in periodicals, as "The

English Gipsies," by the Rev. S. James, iu The Church of Eitg-

land Utagazine, 1875 ; many are mere rcchaiijl'is of earlier publi-

cations. Imperfect tliough it be, Crellmiinu's Histori.idier Vcrsvch
iibcr die Zigcuttcr (ns:i; 2d aud enlarged «!., Giitt, 1787; Eug.
translation by M. Raper, 1787) remains the only utteuipt at a full

history of the Gi|isy race; its grave deliuicucies arc best supplied

hy S\mu^lcv'fiDi^scrtatiohistoric<i-juridicadc Cinganis sice Zigcunis

Leydeu, 1839), by Hopf's Einwundcrn'ng dcr Zigninrr in Eiiropa

(Gotha, 1870), by the historical portions of Jliklosieh's work, and
above all by Bataillard's Dc "Apparition el dc la Disjicrsion des

Bohimicns en Europe (Paris,1844), A'o«i-c//ej!7ia'//c)-c/t« (rari»,1849),

and £ta( dc la Question, &c. (Paris, 1877). On tho language viewed
as a whole the chief authorities tivc—Dic Zigrnncr in Europa mid
Asien {2 vols., Halle, 1844-45), 'by -A- F. Pott ; Zigcuncrischrs (,Ha.\\t,

1865), by G. H. Ascoli ; and L/cbcr die ilundnrtcn und die Wundcr-
ungcn der Zigciincr Europa's (8 parts, Vienna, 1872-78), and
Bcitrdgc zur Kcnntniss dcr Zigcuncrmujidarlcn (4 parts, Vienna,
1874-78), by F. von Miklosich. From works on the Gipsies of diffe-

rent European lands the following may be given as a selection (the

more important being marked with an asterisk) :—for Turkey,
*iiudcs sur lcs Tchingh ianes {Constan., 1870), by A. G. I'aspati;

for Roumania, the unsatisfactory Grainmairc, Dinlogncs, cC focabu-
laire dc la Laiigac dcs Cigains (Paris, 1808), by J. A. Vailhmt; for

Hungary, A' czigdny ii'jclv clentci (I'Qtith, 1853), by J. Bornemisza;
for Bohemia, *Eoindni Czib (Prague, 1821), by A. J. I'Hehmayer;
for Germany, *Die Zigeuncr in ilirem Wcscn und Hirer Uprnehc
(Leipsic, 1863), by R. Liebich ; for Poland, lii/s histi-iieztni luda
ci/gdnskiego (Wilna, 1830), by T. Narbutt; for Russia, C'cUr die

Sprachc dcrZigeuner in Bussland (St Pet. 1853), by O. Bolitlingk;

for Norway, Bcrctning am Funic- ellcr Lnndslrin/crfufkcl i Norge,

(3 parts. Christian., 1850-65), by E. Sundt; for Denmark, Tatere

og Natmandsfolk i Danmark (Copenh., 1872), by F. Dyrlund; for

England, *Thc English G-ipsies and their Lungitagc (I.ouilon, 1873),

by C. G. Lelaiid, Bomano Lavo-Lil : IVord-hook of the English
Gipsy Language (1874), by G. Borrow, and *Thc Dialect of the

English Gipsies (1875), by B. Smart aud H. T. Crofton ; for Scot-

laud, A History of the Gipsies (London, 1865), by W. Simson ; for

Italy, Zigeuncrischcs (Hallo, 1865), by Ascoli ; for the Basque
Country, Vocabulaire (In let Languc des Bohimicns habitant lcs

Pays Basques Franc/tis (Bord. 1862); for Spain, The Zineali (2
vols., Lond., 1841; new ed. 1873>, by Boirow. Jrom works on
non-European Gipsies selection is unnecessary, .since their sum total

is as follows:—" Ueber die Spraclie dcr Zigeuncr iu Syrien," by
Pott, in Zcitsehrift fiir die IVisscnschaft dcr Spraehc (Berlin,

1846); Beisen durch Syrien, Palaslina, &c. (Berlin, 1854), by U.
J. Seetzen, containing a Syro-Romani vocabulary; * " The Gipsies
of Egypt," in the Journ. of the Roy. Asiatic Hoc. (Lond., 1856),
by Captain Newbold, comprehending vocabularies from Egypt,
SjTia, and Persia ;

" Die Zigeuncr in vEgypten," in Pctennann's
Millhtilungen (Gotha, 1862), by A. von Kremcr; Notes et Questions
sur lcs Bohcmiens en Algcrie (Paris, 1874), by P. Bataillard; and
Trcii'cls in the East {Lond., 1823), by Sir W. Ouseley, vol. iii. of
which gives a Karachi vocabulary. To these may be adiled the
specimens of the Gipsy dialects of A.sia Jlinor, furnished bj- Paspati,

and vocabularies from Armenia and Siberia in Jliklosich'.s Beitrdgc
(iv. pp. 38-41). (F. H. G.)

GIRAFFE {CameloparcIal{sffiraJ(i),& vaammal belonging

to the ruminant group of the Artiodactyle Ungulates, and
the single living representative of the family Camelojiarda-

lidce. Intermediate between the members of the deer and
ox families, tho giraffe differs from both in having neither

true horns nor antlers. It possesses however two solid,

bony, and persistent appendages, attached partly to the

frontal and partly to the parietal bones ; and not to the
former only as in the true horned ruminants, and these, un-
like the processes of the latter, are distinct bones, separable,

at least in the young animal,- from those of the forehead.

These horn-like ptduncles are completely covered over by
the skin of the forehead, and are terminated by a tuft of

bristles, while in front of them there is a protuberance
caused by a thickening of the bone, sufficiently prominent
in the male to have been frequently described as a third

horn. The giraffe is the tallest of existing animals, mea-
suring usually from 15 to 16 feet high—the females being
somewhat less—but attaining in the largest examples a
height of 18 feet. This exceptional elevation is chiefly due
to its great length of neck and limb, the cervical vertebrae,

although only seven in number as in other mammals, being
in this case exceedingly long. Its body is proportionately

short, measuring only 7 feet between the breast and rump,
and slants rapidly towards the tail—a peculiarity which has
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^ven rise to the erroneous impression that the fore legs of

the giraffe are longer than the pair behind. Its feet ter-

minate in a divided hoof, which, says Sir Samuel Butler,

"is as beautifully proportioned as that of the smallest

, g^elle "; and the accessory hoofs found in most ruminants

are entirely awanting. Its head is small, its eyes large and

lustrous; and these, which give to the giraffe its peculiarly

gentle appearance, are capable of a certain degree of lateral

projection, which enable the creature without turning its

head to see around and to a certain extent behind it. The

«Ievated eyes of the giraffe thus enjoy a wider range of

vision than those of any other quadruped. Its nostrils are

provided with a peculiar mechanism of sphincter muscles,

by which they can be opened or closed at will, and the

animal is thus enabled to avoid the injurious effects of the

aaad storms which occasionally pass over its native haunts.

Its tongue is remarkable for its great length, measuring

abont 17 inches in the dead animal, and for its great elas-

ticity and power of muscular contraction while living. It

is covered with numerous large papillx, and forms, like the

trunk of the elephant, an admirable organ for the examina-

tion and prehension of its food. The graceful appearance

presented by the giraffe, to which it owes its name through

the Arabian Xirapha, is greatly heightened by the orange-

red colour of its hide, mottled as it is all over with darker

spots ; while in its long tail, ending in a luxurious tuft of

dark-coloured hair, it possesses an admirable fly-whipper,

without which it would probably be impossible for the

giraffe to maintain its ground against the seroot fly and
other stinging insects of central Africa. It lives on open

plains in the neighbourhood of low woods; high forest

being scrupulously avoided, as depriving it of the exten-

sive prospect which forms its chief defence against the

attacks of its two great enemies—the lion and man. It

feeds almost exclusively on the foliage of trees, showing a

preference for certain varieties of mimosa, and for the young

shoots of the prickly acacia, for browsing on which the pre-

hensile tongue and large free lips of the giraffe are specially

adapted. It is gregarious in its habits, living in smell herds

rarely of more than twenty individual.^, although Sir S.

Baker, who hunted it in Abyssinia, states that he has seen

as many as a hundred thus herding, together.

There is probably no animal more diiRcult of approach

than the giraffe, owing to that exceeding wariness which

prompts it to place sentinels to give the herd timely warning

of approaching danger, as well as to its ability, from the

elevated position of its eyes, and the openness of the ground

it frequents, to see danger, and from its keenness of scent

to smell it from afar. It is a fleet though by no means

graceful runner, its awkward, shambling gait being due to

its moving the fore and hind legs of the same side simultane-

ously. In hunting it on horseback the rule to be observed,

according to the traveller already mentioned, is to press the

giraffe the instant he starts ; " it is the speed that tells upou

him, and the spurs must be' at work at the very commence-

ment of the hunt, and the horse pressed along at his best

pace ; it must be a race at top speed from the very start,

but should the giraffe be allowed the slightest advantage for

the first five minutes the race will be against the horse."

In pursuing it thus on horseback the experienced hunter

avoids too close an approach to the creature's heels, a blow

from which he has probably learnt to regard, with Dr
Livingstone, as leaving little to choose between it and "a
clap from the arm of a windmill." Although trusting for

safety to flight, it will, when brought t» bay, even turn upon

the lion ; and not seldom does it defend itself successfully

against his attacks by the vigorous blows of its powerful

limbs. It is, however, powerlessagainst the "king of beasts"

when taken unawares, and with this object the latter lies in

wait by the banks of streams, and springs upon the giraffe

as it seeks to quench its thirst. In captivity it is said to

make use of its skin-covered horns as weapons of defence,

giving impetus to the blow, not by depressing and then ele-

vating the head, as in the butting of an ox or sheep, but by

a sidelong swing of its muscular neck. The skin of the

giraffe is in many parts so thick that the bullet of the

hunter often fails to pierce it, the surest method of hunting

it being that pursued by the Hamran Arabs of Abyssinia

who run it down, and when galloping at fuU speed cut the

tendons of its legs, or "hamstring" it, as this operation

is called, with their broadswords, and thus completely

disable it.

The giraffe is only found wild in Africa, where it ranges

throughout the open country of Ethiopia as far south ias the

confines of Cape Colony. Until about fifty years ago it was

almost totally unknown in Europe : it is now, however, to

be found in most of the European zoological gardens, where

it appears to thrive as well on corn and hay as on the

mimosas of its native haunts. It also breeds freely in con-

finement, so that it may now be regarded as acclimatized in

Europe. The giraffe family was more largely represented

and enjoyed a wider distribution during the Miooene period,

fossil remains of extinct species having been found in

'Greece and the Siwalik Hills; while an allied genns,

Helladotherium, with less neck and more body than the ex-

isting giraffe, extended during the same period from the

south of France to north-west India.

The skin of the giraffe forms a valuable leather material,

that made from the thicker parts being in special request

for sandals ; its flesh, according to Sir S. Baker, was, when
roasted, the best he had ever tasted; the tendons of itri

long legs are valued by the Arabs as thread for sewing
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leather, and as strings for their musical instruments; while
its leg bones, which differ from those of other ruminants in

being solid, are largely used in England in the manufac-
ture of buttons and other articles of bone.

GIRALDI, GiGLio Geegokio (1479-1552), or Lilius

Gregorius Gyraldus, one of the scholars and poets of the
golden age of Italian literature, was bom June 14, 1479,
at Ferrara, where he\ early distinguished himself by his

talents and acquirements. On the completion of his literary

course h& removed to Naples, where he lived on familiar

terms with Pontano and Sannazaro ; and subsequently to

Lombardy, where he enjoyed the favour of the Mirandola
family. At Jlilan in 1507 he studied Greek under Chal-
condylas ; and shortly afterwards, at Modena, he became
tutor to Ercole (afterwards Cardinal) Eangone. About the

year 1514 he removed to Eome, where, under Clement VII.,

he held the ofticc of apostolic protonotary ; but having in

the sack of that city (1527), which almost coincided with
the death of- Cardinal Kangone his most powerful patron,

lost all his property, he returned in poverty once more to

Mirandola, whence again he was driven by the troubles

consequent on the assassination of the reigning prince in

1533. The rest of his lite was one long struggle with ill

health, poverty, and neglect ; and he is alluded to with
sorrowful regret by Jlontaigne in one of his £ssais (i. 34),

as having, like Sebastian Castalio, ended his days in utter

destitution. He died at Ferrara in February 1552; and
his epitaph makes touching and graceful allusion to the

sadness of his end. Giraldi was a man of very extensive

erudition ; and numerous testimonies to his profundity and
accuracy have been given both by contemporary and by
later scholars. His Fliitoria de Diis Gentium, marked a
distinctly forward step in the systematic study of classical

mythology ; and by his treatises De Annis et Jfensibus, and
on the Calendariwm R^manum et Grcecxim, he contributed

to bring about the reform of the calendar, which was ulti-

mately effected by Pope Gregory XIII. His Progymnasma
adversus Lileras el Literatos deserves mention at least

among the curiosities of literature ; and among his other

works to which reference is still occasionally made a're His-

torice Poetarum Grtecorum ac Latinomm; De Poetis stiorum

temporum ; and De Sepultura ac vario sepeliendi ritn.

Giraldi was also an elegant Latin poet. His Opera Omnia
were published at Leyden in 1696.

GIRALDI, Giovanni Eattista (1504-1573), surnamed
CrNTHius, CiNTHio, or CiNTio, Italian novelist and poet,

born at Ferrara in November 1504, was educated at the

university of his native town, where in 1525 he became pro-

fessor of natural philosophy, and where, twelve years after-

wards, he succeeded Celio Calcagnini in the chair of belles-

lettres. Between 1542 and 1560- he acted as private

secretary, first to Ercole II. and afterwards to Alphonso II.

i-f Este ; but having, in coimexicm with a literary quarrel

in which he had got involved, lost the favour of his patron

in the latter year, he removed to Mondovi, where he

remained as a teacher of literature till 1568. Subsequently,

on the invitation of the senate of Lilian, he occupied the

chair of rhetoric at Pavia till 1573, when, in search of

health, he returned to his native town, where on the

30th of December he died. Besides an epic entitled Ercole

(1557), in twenty-six cantos, Giraldi wrote nine tragedies,

the best known of which, Orbecche, was produced in 1541.

The sanguinary and disgusting character of the plot of

this play, and the general poverty of its style, are, in the

opinion of many of its critics, almost fully redeemed by
occasional bursts of genuine and impassioned poetry ; of one
scene in the third act in particular it has even been
aOlrmed that, if it alone were suflBcient to decide the ques-

tion, the Orbecche would bo the finest play in the world.

Of the prose works of Giraldi the most important is the

Ilecatomniitlii or Ecatoir.iti, a collection of tales told some-

what after the manner of Bocciccio, but still more closely re-

sembling the novels of Giraldi's contemporary BandeUo, only

much inferior in workmanship to the productions of either

author in vigour, liveliness, and local colour. Something,

but not much, however, may be said in favour of their pro-

fessed claim to represent a higher standard of morality.

Originally published at Monteregale, Sicily, in 1565, they

were frequently reprinted in Italy, while a French transla-

tion by Chappuys appeared in 1583, and one in Spanish in

1590. They have a peculiar interest to students of English

literature, as having furnished, whether directly or indi-

rectly, the plots of Measure for Measure and Othello. That
of the latter, which is to bo found in the Uecatommithi

(iii. 7), is conjectured to have reached Shakespeare through

the French translation ; while that of the former {Uecat.,

viiL 5) is probably to be traced to Wheatstone's Promos and
Cassandra (1578), an adaptation of Cinthio's story, and to

his Ueptamerone (1582), which contains a direct English

translation. To Giraldi also must be attributed the plot of

Beaumont and Fletcher's Custom of the Country.

GIRALDUS CAMBRENSIS. '

See Barri.

GIRARD, Philippe Henri de (1775-1845),a celebrated

French mechanician, was bom at Lourmarin, in the depart-

ment of Vaucluse, 1st February 1775. In his early life he
manifested a strong aptitude for mechanical invention, and
he also at that time devoted his attention to botany, paint-

ing, and literature. When at the Revolution his iamily

took refuge in Italy he supported himself there for soma
time by painting, but afterwards, at the age of eighteen, he
established a soap manufactory at Leghorn. Returning to

France after the fall of Robespierre, he began to conduct a
chemical work at ^Marseilles, but soon afterwards judged it

prudent to go to Nice, where he obtained the professorship

of chemistry and of natural history. Returning to Mar-
seilles about 1800, he afterwards went to Paris, where, in

company with his brother Frederick, he established a soap

manufactory. In 1804 he and his brother took out a
patent for what is knowTi as the fountain lamp ; and
at the "Exposition" of 1806 he was awarded a gold medal
for his one-cylindered direct acting steam engine. Napoleon
having in 1810 decreed a reward of one million francs to

whoever should invent a machine for the spinning of flax

equallj' successful with those in use for the spinning of

hemp, Girard, after a course of experiments, invented and
patented a flax-spirming machine. In 1813 he established

a flax mill at Paris and another at Charonne, in both of

which he made use of his' machine ; but although he was
declared to have earned the reward offered for the invention

the fall of Napoleon in 1815 left the decree unfulfilled.

Girard, who erpected that the expenses connected with his

experiments would be met by the promised premium, now
got into serious money difficulties, and had to leave

France for Austria, where, besides establishing a flax mill

at Hirtenberg, he built the first line of steam ships on

the Danube. In 1825, at the invitation of the emperor

Alexander L of Russia, he went to Poland, where he erected

a flax manufactory, round which grew up a village which

received the name of Girardow. He was also appointed

chief engineer of the mines of Poland. In 1 844 he re-

turned to Paris, and exhibited at the Exposition a large

number of inventions, including a machine for combing flax,

a machine for making gunlocks, several new improvements

in guns, a piano of double octaves, and a new instrument

called the Tremolojyhone. For his inventions connected

with the manufacture of flax a gold medal was decreed

to him by the jury; and in 1845 the Society of In-

ventions awarded him a sum which raised the pension he

received from the Eus.sian Government to 6000 francs.

Besides the inventions already mentioned, Girard was the
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antuor of a large number of others, many of them of con;

siderable importance in connexion with various departments

of industrial machinery. He died at Paris August 26,

1845. A pension of 6000 francs was bestowed in 1857

on liis only surviving brother, and another on his niece.

GIRARD, Stephen- (1750-1831), American philan-

thi-opist, was born at Bordeaux on 21st May 1750. At

the age of thirteen he commenced life as a sailor, and

followed his avocation with such assiduity that he was

enabled, before the French requisitions of age and service

allowed, to become master and captain, in October 1773.

His first mercantile venture was to St Domingo in February

1774, whence he proceeded in July to the then colony of

New York. After trading for three years between New
York, New Orleans, and Port au Prince, he went to Phila-

delphia in May 1777, and gave up the sea for a mercantile

career. While he was engaged most successfully in the

prosecution of an extensive trade, the yellow fever in its

most malignant type broke out in Philadelphia, sweeping

away one-sisth of its population. When, during its height,

a hospital was established, for which it seemed almost im-

possible to secure competent management, Girard devoted

himself personally, fearless of all risks, to the care of the

sick and the burial of the dead, not only in the iiospital, of

which he became manager, but throughout the city, sup-

plying the poorer sufferers with money and provisions.

Two hundred children, made orphans by the ravages of the

fever, were in a great measure thrown upon his care. From
this period his success commercially and financially was

unexampled. He gave a portion of his time to the manage-

ment cf municipal affairs for several years, and rendered

eflBcient service as warden of the port and as director of

many public institutions. On the dissolution of the Bank
of the United States, he instituted what is known now as

the Girard Bank. During the war of 1812 "he rendered

valuable services to the Government by placing at its

disposal the resources of his bank at a time of difficulty

and embarrassment, subscribing to a large loan which the

Government had vainly sought to obtain." Girard added

to his other avocations that of a practical agriculturist. He
died December 26, 1831.

Girard College was founded by him for the education

and support of the poor white orphans of his adopted city.

His fortune amounted to about seVen and a half millions

of dollars. After specific legacies of two millions for the

erection and endowment of the college; §140,000 to his

relatives, $300,000 to the State for internal improvements,

$500,000 to the city of PhOadelphia to improve its eastern

front, $116,000 to public charities, and various annuities

and legacies, he bequeathed the residue of his estate to the

city of Philadelphia, mainly for the improvement and main-
tenance of the college. The most minute directions were
given by Girard in regard to the buildings to be erected,

and the admission and management of the inmates. He
specifically requires that the orphans be instructed in the

purest principles of morality, so that on their entrance into

active life they may evince benevolence towards their fellow

creatures, and a love for truth, sobriety, and industry.

As for religious belief they are left to ' adopt such tenets

us their matured reason may lead them to prefer ; and to

secure this he interdicts the employment, and even the
admission into the grounds, of any ecclesiastic whatever.

GIRARDIN, Madame Emile de, a French authoress,

was born at Aix-la-Chapelle, January 26, 1804, and died
it Paris June 29, 1855. Her maiden name was Delphine
*jray, and her mother, the well-knoviTi Madame Sophie Gay,
brought her up in the midst of that brilliant literary

t.ociety of which she was afterwards a conspicuous ornament.
In 1822 she obtained peculiarly honourable mention from
the Academy for a poem on the Devotion of the Sisters of

Sainte CamUle at the Siege of Barcelona ; and not long after
she published two volumes of miscellaneous pieces, Essais
poHiqnes (1824) and Noicveaux essais poetiques (1825). A
visit to Italy in 1827, during which she was entliusiastically

welcomed by the literati of Rome and even crowned in the
capitol, was productive of various poems, of which the most
ambitious was Napoline (1833). Her marriage in 1831 to
M. Fmile Girardin opened up a new literary career. The
contemporary sketches which she contributed from 1836 to
1839 to the feuilleton of La Presse, under the nam de plume
of Charles Delaunay, were collected under the title of
Lettres Parisiennes (1843), and obtained a success which
has proved as permanent as it was brilliant. But it was to
more elaborate efforts that the authoress would have pre-

ferred to entrust her reputation, and she indeed confesses,

in a half serious half mocking mood, that it was almost
a disappointment to find herself famous for so slight a

thing. To the close of her life she continued to appear
both as a novelist and as a writer for the stage, and in both
departments she reaped a wide popularity through the wit

and emotional force of her productions. Contes d'une

vieillefille d, ses neveux (1832), La canne de Monsieur de

Balzac (1836), and II ne faut pas jouer avec la doulcur

(1853) are among the best known of her romances; and
her dramatic pieces include L'Ecole des journalistes (1840),
Judith (1843), Cleopatre (1847), C'est la favie du mari
(1851), Ladi/ Tartvfe (1853), La joie fait peur (1854), Le
chapeau fun horloger (1854), and Une femnie qui deteste

son mari, which did not appear till after the author's

death. In the literary society of her time Madame
Girardin exercised no small personal influence, and among
the frequenters of her drawing-room were Gautier and
Balzac, Alfred de Musset and Victor Hugo. During the

latter years of her life a pensive melancholy gathered round
her : for long years she had prayed the prayer of Hannah,
and her woman's heart had not been comforted. Her col-

lected works were published in six volumes, 1860-1861.

See Sainte-Beuve, Causerics du lundi, t. iii. ; G. de Molines,
" I.es fenimes pontes," iu EcvuedesDeux Mondes, July 1842 ; Taxile
Delord, Lcs Matinees litliraires, 1860 ; L'esprit de Madame Girar-
din, avec unepre/ace par M. Lamartinc, 1862 : G. d'Heilly, Madame
de Girardin, so. vie et scs ceuvres, 1868.

GIRARDIN, Saint-Marc (1801-1873), a politician and
man of letters whose real name was Marc Girardin sirfiply,

was bom at Paris in 1801, and died at Morsang-sur-Seiue

on the 11th of April 1873. His school career at the Lyc^e
Henri IV. was a distinguished one, and he afterwards took
university honours both in literature and law, but he never

practised at the bar. During the reign of Charles X. he

obtained several Academy {)rLzes, and a mastership at the

Lyc^e Louis le Grand, though his liberal principles stood a
little in his way. In 1828 he began to contribute to the

Journal des Debats, on the staff of which he remained for

nearly half a century. At the accession of Louis Philippe

he was appointed professor of history at the Sorbonne and
master of requests. Soon afterwards he exchanged his

chair of history for one of literature, continuing to contri-

bute political articles to the Debats^ and sitting as deputy in

the chamber from 1 8S5 to 1848. As a professor he directed

his efforts chiefly against the clerical reaction. In 1844 he
was elected a member of the Academy. During the revo-

lution of February 1848 Girardin was for a moment a

minister, but after the establishment of the republic he was
not re-elected deputy, nor did he take any prominent part

in politics during the second empire save with his pen. In

the capacity of journalist he continued to be active, and
interested himself not merely in moderate opposition to the

Government at home but also in foreign politics, especially

in the affairs of Syria, Greece, and Turkey. .After the war

of 1870 he was returned to the Bordeaux assembly by tis old
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department—the "Haute Vieirne. His Orleanist tendencies

and his objections to the republic were strong, and though

he at first supported Thiers, he afterwards became a leader

of the opposition to the president. He died, however before

Thiers was actually driven from power. Saint-Marc

Girardin was one. of the most distinguished of the many
writers whose political and literary activities combined have

raised them to distinction in France during this century,

but to whom there cannot be assigned the highest rank

cither as politicians or as litterateurs. His political claims

were not above those of a vigorous and intelligent journalist.

His professorial lectures were popular and well attended

;

his literary knowledge was wide, and included German and

Italian ; his criticisms, on which his claims as a man of letters

rest, were acute and well expressed, but not remarkable for

great subtlety or novelty of thought or style.

His cliief work is liis Coiirs dc Uttlraturc draraatiquc (1843-

1863), a series of lectures, .the delivery and publication of which
lasted for over twenty years. This work has for second title Dc
V Usage dcs Passions dans le Dramc, which describes it more
accurately. The author goes through the list of the various p.-is-

sions, and of the chief situations which call them out, discussing at

the same time the mode in which they are treated in the most cele-

brated dramas ofancient .and modern times. The source of these illus-

trations is not indeed limited to drama, and the lecturer takes a wide
range over the fields of poetry and romance. The result was doubt-
less as a course of lectures interesting and stimulating ; as a book
it is somewhat desultoiy. Among his other works may be noticed

Essais dc Littcraturc (1814, 2 vols.), made up chiefly of contributions

to the Dibais, Iiis Notices sur VAllemagne (1834), and many volumes
of collected Souvenirs, pcflcxions, &c., on foreign countries and
passing events. His latest works of literary importance were La
Fontaine cl ks Fabulisles (1867) and an £ludc sur J. J. Rousseau
(1870) which h.id appeared in the Bcvuc dcs Deux Mondcs.

GIEARDON, FEA.N901S (1628-1715), a sculptor whose
works are typically characteristic of the epoch of Louis XIV.,
was born at Troyes in 1628, and died in the Louvre in 1715.

As a boy he had for master a joiner and wood-carver of hid

native town, Bandesson by name {Arch, de I'Art Fran^ais,

V. 4), under whom he is said to have worked at the chateau

of Li^bault, where he attracted the notice of Chancellor

Siguier. By the chancellor's influence Girardon was first

removed to Paris and placed in the studio of Francois

Anguier, and afterwards sent to Rome. In 1050 he re-

tnrned to France, and seems at once to have addressed him-
self with something like ignoble subserviency to the task of

conciliating Le Brun, who owed his start in life to the same
patron. Girardon is reported to have declared himself

incapable of composing a group, whether with truth or from
motives of policy it is impossible to say. This much is

certain, that a very large proportion of his work was carried

out from designs by Le Brun, and shows the merits and
defects of Le Brun's manner—a great command of cere-

monial pomp in presenting his subject, coupled with a large

treatment of forms which if it were more expressive might
be imposing. The court which Girardon paid to the "premier
peinlre du roi " was rewarded. An immense quantity of

work at Versailles was entrusted to him, and in recognition

of the successful execution of four figures for the Bains

d'ApoUon, Le Brun induced the king to present his proteg^

personally with a purse of 300 louis, as a distinguishing

mark of royal favour. In 1650 Girardon was made mem-
ber of the Academy, in 1659 professor, in 1674 "adjoint

au recteur," and finally in 1695 chancellor. Five years

before (1690), on the death of Le Brun, he had also been
appointed "inspecteurgdndral des ouvrages de sculpture"

—

a place of power and profit. In 1699 he completed the

bronze equestrian statue of'Louis XIV., erected by the town
of Paris on the Place Louis le Grand. This statue was
melted down during the Revolution, and is knovm to us
only by a small bronze model (Louvre) finished by Girardon
himself. His Tomb of Kiohelicu (church of the Sorbonne)
was saved from destruction by M. Alexandre Lenoir, who

received a bayonet thrust in protecting the head cf the

cardinal from mutilation. It is a capital example of

Girardon's work ; but amongst other important specimen^

yet remaining may also be cited the Tomb of Louvois (St

EiTstache), that of Bignou(St Nicolas du Chardonueret), and
decorative sculptures in the Galerie d'Apollon and Chambre
du roi, in the Louvre. Although chiefly occupied at Paris,

Girardon never forgot his native Troyes. In the HCtel de
Ville is still shown a medallion of Louis XIV., and in'the

church of St Eemy a bronze crucifix of some importance,

—

both works by his hand. In 1850 JI. Corrard de Brebau, '

who has given much time to researches concerning artists

native to the town of Troyes, published a Xotice sur la vie

et les oeuvres de Girttidon.

GIRDLE, a band of leather or other material worn
round the waist, either to confine the loose and flowing outer

robes so as to allow freedom of movement, or to fasten and
support the garments of the wearer. In southern Europe
and in all Eastern coiintries the girdle was and still is an
important article of dress. Among the Romans it was itsed

to confine the tunica ; and s.o general was the custom that

the want of a girdle was regarded as strongly presumptive
of idle and dissolute propensities. It also formed a part of
the dress of the Greek and Roman soldier; the phrase ci'ii-

gxdiini deponeye, to lay aside the girdle, was as equivalent to

quitting the service. It was used as now in the East to

carry money in ; hence zonam perdere, to lose one's purso.

Girdles and girdle-buckles are not found in early Celtic

interments, nor are they frequent in Gallo-Eoman graves.

But in Prankish and Burgundian graves they are almost

constantly present, often ornamented with plaques of bronze
or silver, and the clasps and mountings chased or inlaid

with various ornamental designs, occasionally includiMg

figures of the cross, and rude representations of Scripture

subjects. In later times girdles ar.e frequently represented

on brasses and monumental effigies from the 12th .to th&
16th century. They were either of leather or of wovea
materials, often of silk and adorned with gold and gems.
The mode in which they were worn is shown on the effigies;

usually fastened by a buckle in front, the long free end of

the girdle was passed up underneath and then down over
the cincture, and through the loop thus formed the orna-

mented end hung down in front. Among the sumptuary
regulations of Edward III. there Were prohibitions against,

wearing girdles of gold and silver unless the wearer were of

knightly rank or worth £200 a year. Similar regulations

against extravagance in girdles are occasionally found to the

16th century. The brasses of the 15th century presei't

many beautiful examples of ladies' girdles, which were oftea

worn like that of the knight with the ornamental end hang

.

ing down in front, sometimes with both ends depend! n;;

from a large clasp or ornamental fastening in the centre.

Allusions to the girdle are common in the poetry of tho

16th and 17th centuries. The purse, the dagger, the rosary,

the pen and inkhorn and the bunch of keys were earriefV

suspended from it, and hence it was an ancient custom for

bankrupts or insolvent persons to put off and surrender

their girdles in open court. It is recorded that the widow
of Phihp I., duke of Burgundy, renounced her right of suc-

cession by putting off her girdle upon the duke's tomb.

The girdle, which was a very important element in the dress

of the Levitical priesthood, does not appear as an ecclesias-

tical vestment in the Christian Church until the 8th century.

Germanu.?, who died in 740, mentions the girdle worn by

deacons ; and Hrabanus Maurus in the succeeding century

speaks of the girdle as one of the regular vestments, and

refers to its symbolism. Some centuries later the church

had to di.scountonanco extravagance in this article of attiro,

and splendour in the decoration of girdles was denounced

as secular and unbefitting the ecclesiastical character.
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GIEGEH, GiEGA, or Jirjeh, a town of Upper Egypt,

situated on the left bank of the Nile, about 9 miles north-

west of the ancient city of Abydus. It owes its name to

the Coptic monastery of St George or Girgis, and is the

seat of a Coptic bishop, possesses eight mosques and a

Roman Catholic monastery which ranLs as the oldest in

Egypt, and numbers from 8000 to 10,000 inhabitants, of

whom about 500 are Christians. For a long time it was

the capital of the Sa'id.but this rank is now held by Soohag.

The worst enemy of Girgehis the river, which was a quarter

of a mile to the east at the time of Pococke's visit about

1740, but has gradually crept nearer, and is now slowly

undermining the very site of the town.

GIRGENTI, a city in the south of Sicily, at the head of

a province of its own name, occupies a fine position about

3 miles from the coast on a platform of Mount Camicus,

more than 1100 feet above the level of the sea. It lies

about 60 miles S.S.E. of Palermo, with which it is connected

by a railway 90 miles long. As seen from the lower ground

Girgenti presents a grandiose but sombre appearance, with

its buildings rising in close array from ancient substructions

imd the steep rocks .of the mountain ; but within it is for

the most part mean, monotonous, and melancholy, the

streets with few exceptions being confined, irregular, steep,

nnd ill-paved, and the houses all presenting the same grey-

brown walls, the same reddish roofs, and the same narrow

doors and narrow windows. The cathedral, begun in the

llth century, has still an impressive effect, in spite of the

incongruous mixture of styles ; but the interior is a typical

specimen of modern rococo. The acoustic conditions

are sufficiently peculiar : a word sp&ken in the softest

whisper at the entrance can be distinctly heard behind the

choir, 100 paces o2. One of the chapels contains the shrine

and bears the name of St Gerlando, the first bii?hop of

Girgenti ; the altar-piece is a Virgin and Child by Guido

Reni ; atid in the north aisle there stands a marble sarco-

yjhagus now used as. a font, with fine rilievos, probably of

Roman workmanship after a,- Greek original, representing

(he story of Hippolytus. and Pha?dra. Xot only are the

t.rchives of the cathedral rich in historic documents of the

I.Vorraan period, but they profess to contain an autograph

letter of the devil himself. Among the other churches,

upwards of forty in number, S. ilaria dei Greci is worthy

of note as preserving two Doric pillars which had belonged

1.0 the temple of Zeus Polieus, founded in 570 B.C. by
IPhalaris, and are thus the oldest architectural remains in

Girgenti. As the -chief town of a province, Girgenti is the

residence of a prefect and the military headquarters of the

ilistrict. It is also the seat of the wealthiest bishopric

i n Sicily,- dating from the pontificate of Urban II. ; and
it possesses a chamber of commerce and art, an industrial

institute, a lyceum, £. gymnasium, a technical school, and
;in episcopal seminary. Its principal library, Bibliotheca

.Lucchesiana, was- presented to the town by Don Andrea

.Lucchese of the family of Campo Franco ; the Casino

.'Empedocleo, with well-appointed library and reading-

rooms, was founded by a number of the wealthier citizens.

In the early part of the century Girgenti was a poverty-

stricken town, but it has attained a considerable degree of

prosperity since 1850. It lies in the centre of the sulphur
district of Sicily, and its port, formerly Molo di Girgenti,

now Porto Empedocle, is the principal place of shipment.

The harbour has been largely improved since 1870 : the

(
pier, originally constructed in the Nth century, in part at

least from the ruins of the temple of the Olympian Jupiter,

has been extended to a length of 4800 feet, so as to include

,in area of 330,000 square yards, and the depth, which was
jnly 10 feet on the bar and 16 within, has been greatly

i.noreased by dredging. Around the port, which is 3 miles

;"rom the city proper, has gathered a cluster of houses and

stores, and the spot is defended by a small fort. Almonds
and grain are the only important articles of export besides

sulphur ; but, though the grain-pits he^\Ti out of the rock are

of large extent, the actual shipments of grain are not very

great. The average value of the annual export of sulphur

amounted, between 1868 and 1870, to £411,700, while that

of the other articles was less than £ 1 5,000 each. The popu-

lation of Girgenti was 18,802 in 1871, and that of Porto

Empedocle 6691. In the history of Girgenti there is little

of note ; the historical interest of the district gathers round

the splendid ruins of the older Agrigentum, which lie

between Girgenti and the sea.

See Piccone, Mcmorie storiclie Agrigentine ; De la Salle's Vaiage
villoresque en Sicile ; Hackel's " Reiseskizzen aus Sicilien," in

'Zcitschrifl fur Erdk. zu Berlin, 1860 \. Kenan, "Voyage in SicUe,"

in Mevuc dcs Deux Jfondcs, Kov. 1875.

GIRODET DE ROUSSY, A.nxe Loths (1767-1824),

better known as Girodet-Trioson, was born at Montargis,

January 5, 1767. He lost his parents in early youth, and

the care of his fortune and educatiori fell to the lot of his

guardian, il. Trioson, " m^decin de mesdames," by whom
he- was in later life adopted. After some preliminary

stjidies under a painter named Luquin, Girodet entered the

school of David, and at the age of twenty-two he successfully

competed for the Prix de Rome. At Rome he executed

his Hippocrate refusant les presents d'^Vrtaxerxes, and

Endymion dormant (Louvre), a work which was hailed with

acclamation at the Salon of 1792. The peculiarities which

mark Girodet's position as the herald of the romantic move-

ment are already- evident in his Endymion. The firm-set

forms, the grey cold colour, the hardness of the execution,

are proper to one trained in the school of David, but these

characteristics harmonize iU with the literary, sentimental,

and picturesque suggestions which the painter has sought

to render. The same incongruity marks Girodet's Danae,

and his Quatre Saisons, executed for the king of Spam,

(repeated for Compi^gne), and shows itself to a ludicrous ex-

tent in his Fingal (St Petersburg, Leuchtenberg collection),

executed for Napoleon' I. in 1802. This work unites the

defects of the classic and romantic schools, for Girodet's

imagination ardently and exclusively pursued the ideas

excited by varied reading both of classic and modern litera-

ture, and the impressions which he received from the exter-

nal world aflForded him little stimulus or check ; he conse-

quently retained the mannerisms of his master's practice

whilst rejecting all restraint on choice of subject. The

credit lost by Fingal Girodet regained in 1806, when ho

exhibited Scene de Deluge (Louvre), to which (in competi-

tion with the Sabines of David) was awarded the decennial

prize. This success was ''ollowed up in 1808 by the pro-

duction of the Reddition ae Vienne, and Atala au Tombeau.

—a work which went far to deserve its immense popularity,

by a happy choice of subject, and remarkable freedom from

the theatricality of Girodet's usual manner, which, however,

soon came to the front again in his Revolte de Caire (1810).

His powers now began to fail, and his habit of work-

ing at night and other excesses told upon liis constitution;

in the Salon of 1812 he exhibited only a Tete de Vierge; in

1819 Pj'gmalion et Galatee showed a still further decline

of strength ; and in 1824—the year in which he produced

his portraits of Cathelineau and Bonchamps—Girodet die d

on 9 th December, aged fifty-nine.

Tlie number of his paintings is inconsiderable ; but he execnt^J

a ^ast quantity of illustrations, amongst which may be cited those

to the Uidot j'irgil (1798) and to the Louvre Hacine (1801-180&).

Fifty-four of his designs for Anacrcon were engraved by M.

Chatillon. Girodet wasted much time on literarj- composition,

his poem Ze Pcintrc (a string of commonplaces), together with

poor imitations of classical poets, and essays on Le Genie and La
Grace, were published after his death (1829), with a bingr-jphical

notice by his friend M. Coupin de la Couperie ; and JI. Delecluze.

in his Louis David et son temps, has also a brief life of Girodet.
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GIRONDE, a mantlme department in the S.W. of

France, formed from four divisions of the old province of

Guyenne, viz., Bordelais, Bazadais, and parts of Perigord

end Ag^nois. It is bounded on the N. by the department

of Charente-Infdrieure, E. by those of Dordogne and Lot-et-

Oaronne, S. by that of Landes, and W..by the Bay of

Biscay. It lies between 44° 12' and 45° 35' N. lat. and

between 0° 18' E. and r.l6' W. long., being 106 miles in

length from N.W. to S.E., and SO in breadth from N.E. to

S.W. It takes its name from the river or estuary of the

Gironde formed- by the union of the Garonne and Dordogne.

The department divides itself naturally into a western

and an eastern portion. The former, which is termed Les

Landes, occupies more than a third of the department, and

consists chiefly of morasses, or of sandy and unfruitful

downs. The downs stretching along the sea-coast have,

however, been now planted with pines, which, binding

the sand together by means of their roots, afford an effica-

cious protection against the encroachments of the sea. Near

the coast are two extensive lakes, Carcans and Lacanau,

communicating with each other, and with the bay of

Arcachon, near the southern extremity of the department,
j

The Bay of Arcachon contains numerous islands, and on the

land side fonus a vast shallow lagoon, a considerable
:

portion of which, however, has been drained and converted \

into arable land. The eastern portion of the department
'

consists chiefly of a succession of hiU and dale, and, especially I

in the valley of the Gironde, is very fertila The estuary i

of the Gironde is about 45 miles in length, and varies in •

breadth from 2 to 6 miles. The principal afiiuent of the I

Dordogne in this department is the Isle. The feeders of
!

the .Garonne are, with the exception of the Dropt, all small.

West of the Garonne the only river- of importance is the

Leyre, which flows into the bay of Arcachon. The climate

is humid and temperate. Wheat, rye, maize, millet, and
lemp are grown to a considerable extent. The corn pro-

duced, however, does not more than liaK meet the wants of

the inhabitants. The culture of the vine is by far the most

important branch of industry carried on, the vineyards

occupying about one-seventh of the surface of the depart-

ment. The wine-growing districts are the M^doc, Graves,

Cotes, Palus, and Entre-deux-Mers. The M^doc country

grows the three grands criis. The Graves country forms a

zone 30 miles in extent, and is situated in the vicinity of

the Garonne' and Dordogne, extending from Chfttillon-sur-

Gironde to Langon. This is the Sauteme country. The
wines of the Cotes district are St lilmilion, Pommerol, St

Laxirent, St Hippolyte, St- Christoplie, and St George.

The Palus and Entre-deux-Mers produce is inferior. Fruits

and vegetables are increasingly cultivated, strawberries,

cherries, apricots, prunes, artichokes, and peas being largely

exported. Tobacco is also cultivated to a considerable ex-

tent. Large supplies of resin, pitch, and turpentine are

obtained from the pine wood. There are stone quarries and

smelting works, but few mines. The manufactures are

various, and, wth the general trade, are chiefly carried on

at Bordeaux. Gironde is divided into the arrondissements

of Bordeaux, Blaye, Lcsparre, Libourne, Bazas, and La
Reole, with 48 cantons, and 547 communes. The chief

town is Bordeau±. The total area is 3761 square miles; and

the population in 1866 was 701,855, and in 1876 735,242.

For a graphic description of the scenery of Les Landes in

Gironde see the novel Mattre Pierre of Edmund About.

GIRONDISTS. See France.

GIRVAN, a burgh of barony ani market-town, in the

county of Ayr, Scotland, is situated at the mouth of the

river Girvan, 21 miles S.W. of Ayr, and nearly opposite

Ailsa Craig, a rocky island 10 miles distant. The prin-

cipal industry was formerly hand-loom weaving, but the

number of persons so employed has decreased from 3000

to 300. Of late years the herring-fishing has been greatl>

developed; in the spring of 1879 304 boats were engaged'

in it, the " take " exceeding 20,000 crauo. The harbour

is a tidal one, with a depth at high water of only 9 feet.

The public buildings are very superior ; and of late many
handsome villas have been erected. The situation of the

town is one of the finest in the west of Scotland, and the

shore affords excellent facilities for sea-bathing. The

population, which was 7319 in 1851, had fallen to 4770

in 1871, but it is now increasing.

GISORS, a town of France, department of Eure, is

situated in a pleasant valley on the Epte, 45 miles E.N.E.

of Paris. Of its ancient castle, which dates from the 12th

century, and was at one time one of the principal strong-

holds in the kingdom, the octagonal keep, built by Henry
II. of England, remains entire, and the rest of the ruins

still present an imposing appearance. Its ancient ramparts

have been converted into promenades. There is a fine old'

church, the choir of which was built in 1240, and contains

windows with portraits of Blanche of Castile and Louis

VIII. The north portal is a good specimen of the florid

style of the Renaissance. The church contains some fine

sculptures and paintings. The principal other biiildings

are the communal college, the convent, and the hospital.

The industries include tanning, brewing, cotton-spinning.

and bleaching. The population in 1876 was 3590.

GITSCHIN, the chief town of a circle in Bohemia, ia ,

situated on the Cydlina and on the North-West Austrian

railway, 50 miles N.E. of Prague. The principal buildings

are the parish church, erected after the model of the pilgrim's

church of Santiago de Compostella in Spain ; the prLson,

formerly a Jesuit college ; the castle, built by Wallensteiu

in 1630 ; the -gymnasium, the normal school, and the real

school. 'There is a considerable trade in corn. Gitschiu

.was made the capital of the duchy of Friedland by Wallen-

stein in 1627, at which time it contained only 200 houses.

Wallenstein was interred at the neighbouring Carthusian

monastery, but in 1639 the head and right hand were taken

by General Ban^r to Sweden, a'nd in 1702 the other remains

were removed by Count Vincent of Waldstein to his heredi-

tary burying ground at Miincheugratz. At Gitschin the

Prussians gained a great victory over the AustrianS, June

29, 1866. The population in 1869 was 6750.

GIULI'O ROMANO. See Pippi.

GIUNTA PISANO, the earliest Italian painter whose

name is found inscribed on an extant work, exercised his

art from 1202 to 1236 ; he may perhaps have been bom
towards 1180 in Pisa, and died in or soon after 1236.

There is some ground for thinkisg that his family-name was
Capiteno. In recent times some efforts have been made to

uphold his deservings as an artist, thereby detracting so far

from the credit due to the initiative of Cimabue ; but

it cannot be said that these efforts rest on a very solid basis.

To most eyes the performances of Giunta merely represent

a contiuuing stage of the long period of pictorial inaptitude.'

The inscribed work above referred to, one of his earliest,

is a Crucifix now or lately in the kitchen of the con-

vent of St Anne in Pisa. Other Pisan works 'of like

date are very barbarous, and some of them may be also

from the hand of 'Giunta. It is said that he painted

in the upper church of Assisi,—in especial a Qruci-

fixion dated 1236, with « figure of Father Elias, the

general of the Franciscans, embracing the foot of the cross.

In the cacristy is a portrait of St Francis, also ascribed to

Giunta ; but it more probably belongs to the close of the

13th century. This artist was in the practice of painting

upon cloth stretched on wood, and prepared with plaster.

GIURGEVO, in Roumanian Giurght'ox Shursha,a. town

of Roumnnia (formerly of Lower Wallachia), at the head of

the district of Mashka, lies on the left or northern bank of
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the Danube, over against Rustchuk in Bulgaria, and is

distaut about 40 miles from Bucharest, with which it has-

been connected by railway since 1869. It presents on the

whole rather a mean appearance, rising out of the mud
embankments of tlie river, but its population is increasing,

its commerical. advaritages as the port of Bucharest are

becoming more generally recognized, and improvements are

consequently being effected in the town itself. It is the

seat of a court of primary instance, and has a normal school

and a gymnaslunv The fortiiicatious to which it was

formerly indebted for no small part of its importance were

destroyed ia 1829, and its only defence is a castle on- the

island of Slobosia, with which it communicates by a bridge.

Ciurgevo, or, as it was called by its founders, San Zorzo,

that is, San Giorgio, or St George's, owes Us origin to the

Genoese of the 14th century. It has frequently figured in

the wars wKSreby the lower Danube has so often been laid

waste. The population in 1875 was about 15,000.

GIUSTI, GtusEPPE (1809-1850), Tuscan satirical poet,

was born at Jlonsummano, a small village of the Valdinie-

vole, on May 12, 1809. His father, a cultivated and rich

man, accustomed his son from childhood to study, and
liimself taught him, among other subjects, ' the first

rudiments of music. Afterwards, in order to curb his

too vivacious disposition, he placed the boy under the

charge of a priest near the village, whose severity did

perhaps more evil than good. At twelve Giusti was sent

to school at Florence, and afterwards to Pistoia aud to

Lucca; and during those years he wrote his first verses.

In 1826 he went to study law at Pisa ; but, disliking the

study, he spent eight years in the course, instead of the

customary four. He lived gaily, however, though his father

kept hini short of money, and learned to know the world,

seeing the vices of society, and the folly of certain laws

and customs from which his country was suffering. The
experience thus gained he turned to good account in the

use he made of it in his satire.

His father had in the meantime changed his place ot

abode to Pescia ; but Giuseppe did worse there, and in

November 1832, his father having paid his debts, he re-

turned to study at Pisa, seriously enamoured of a woman
whom he could not marry, but now commencing to write

in real earnest in behalf of his country. With the poem
called La Ghigliottina (the guillotine), Giusti began to

strike out a path for himself, and thus revealed his great

genius. From this time he showed himself the Italian

Beranger, and even surpassed the Frenchman in richness of

language, refinement of humour, and depth of satirical

conception. In Beranger there is more feeling for what is

needed for popular poetry. His poetry is less studied, its

vivacity perhaps more boisterous, more spontaneous ; but
Giusti, in both manner and conception, is perhaps more
elegant, more refined, more penetrating. In 1834 Giusti,

having at last entered the legal profession, left Pisa to go
to Florence, nominally to practice with the advocate'Capo-

quadri, but really to enjoy life in the capital of Tuscany.

He fell seriousl}' in love a second time, and as before was
abandoned by his love. It was then he wrote his finest

verses, by means of which, although his poetry was not

yet colleccsa ./; i "olume, but for some years passed
from hand to hana, .;.s lame gradually became famous.
The greater part of his poems were published clandes-

tinely at Lugano, at no little risk, as the work was destined

to undermine the Austrian rule in Italy. After the publi-

cation of a volume of verses at Bastia, Giusti thoroughly
established his fame by his Gingillino, the best in moral
tone as well as the most vigorous and effective of his

poems. The poet sets himself to represent the vileness

of the treasury officials, and the base means they used to

conceal the necessities of tlie state. The Gingillino has

all the character of a classic satire. When first issued
in Tuscany, it Struck all as too impassioned and per-

sonal. Giusti entered heart and soul into the political

movements of 1847 and 1848, served in the national

guard, sat in the parliament for Tuscany • but finding that
there was more talk than action, that to the tyranny of

princes had succeeded the tyranny of demagogues, he
began to fear, and to express the fear, that for Italy evil

rather than good had resulted. He fell, in consequence,
from the high position he had held in public estimation,

and in 1848 was regarded as a reactionary. His friend-

ship for the marcjuis Gino Capponi, who had taken him
into his house during the last years of his life, and who
published after Giusti's death a volume of illustrated pro-

verbs, was enough to compromise him in the eyes of such

men as Guerrazzi, Montanelli, and Niccolini. On May 31,

1850, he died at Florence in the palace of his friend.

The poetry of Giusti, under a light trivial aspect, has a

lofty civilizing significance. The type of his satire is

entirely original, and it had also the great merit of appear-

ing at the right moment, of wounding judiciously, of

sustaining the part of the comedy that "castigat ridendo

mores." Hence his verse, apparently jovial, was received

by the scholars and politicians of Italy in all seriousness.

Alexander Manzoni in some of his letters showed a hearty

admiration of the genius of Giusti; and the weak Austrian

and Bourbon Governments regarded them as of the gravest

importance.

His poems have been often reprinted, the best editions being
those of Le Monnierof Florence, and also that published in Verona,
with valuable annotations, by Professor Giovanni Fioretti in 1876.

Besides the poems, and the proverbs already mentioned, we have a

volume of select letters, full of vigour and written in tlie best

Tuscan language, and a fine critical discourse on Giuseppe Parini,

the satirical poet of the last century, whoso poetical \yorks are

published in a volume by Le Monnier. In some of his composi-

tions the elegiac rather than the satirical poet is seen. Many ef

his verses have bcon excellently translated into German by Paul
Heyse. Good English translations were published in \.\\a Athcnmuiii

by the late Mrs T, A. TroUope.

GIUSTINIANI, the name of a prominent Italian family

which originally belonged to Venice, but established itself

subsequently in Genoa also, and at various times had repre-

sentatives in Naples, Corsica, and several of the islands of

the Archipelago.

In the Venetian line the following are most worthy

of mention. I. Lorenzo (1380-1465), the Laurentius

Justinianus of the Roman calendar, at an early age

entered the congregation of the canons of Saint George

in Alga, and in 1433 became general of that order. About
the same time he was made by Eugenius IV. bishop of

Venice ; and his episcopate was marked by considerable

activity in church extension and reform. On the removal

of the patriarchate from Grado to Venice by Nicholas V. in

1451, Giustiniani was promoted to that dignity, which he

held for fourteen years. He died on January 8, 1465, was

canonized by Pope Alexander VIII., his festival (semi-duplex)

being fixed by Innocent XII. for September 5th, the anni-

versary of his elevation to the bishopric. His works, con-

sisting of sermons, letters, and ascetic treatises, have been

frequently reprinted,— the best edition being that of the

Benedictine P. N. A. Giustiniani, published at Venice in

2 vols, folio, 1751. They are wholly devoid of literary

merit. His life has been written by Bernard Giustiniani,

by Maffei, and also by the . Bollandists. (2.) Leonardo
(1388-1446), brother of the preceding, was for some years

a senator of Venice, and in 1443 was chosen procurator of

St Mark. He translated into Italian Plutarch's Lives of

Cinna and Luadhis, and- was the author of some poetical

pieces, amatory and religious, as well as of rhetorical prose

compositions. (3.) Bernardo 0408-1 489), son of Leonardo,

was a pupil of Guarino and of George of Trebizond, and

1 0—23
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entered the Venetian senate at an early age. He served on

several important diplomatic missions both to France and

Kome, and about 1485 became one of the council often.

His orations and letters were published in 1492 ; but his

ti^le to any measure of fame he possesses rests upon his

history of Venice, De Origine Urbis VeneiiaTtim relusque

ab ipsa testis historia (1492), which was translated into

Italian by Domenichi in 154r>, and which at the time of its

appearance was undoubtedly the best work upon the subject

of which it treated. It is to be found in vol. i. of the

Thesaurus of Grterius. (4.) Pietro, also a senator, lived

in the 16th centui^, and wrote an Historia rerum Venelariim

in continuation of that of Bernardo. He was also the

author of chronicles' De Gestis Petri Mocenigi and De Bella

Venetorum'cum Garolo VIII. The latter has been re-

printed in the Script. Her. Itpl., vol. xxi.

Of the Genoese branch of the family the most prominent

members were the following. (1.) Paolo, di Mo^^GLIA

(1444-1502), a member of the order of Dominicans, was,

from a comparatively early age, prior' of their convent at

Genoa. As a, preacher he was very successful, and his talents

were fully recognized by successive popes, by whom he was
made master of the sacred palace, inquisitor-general for all

tlit'Genoese dominions, and ultimately bishop of- Scio and
Hungarian legate. He was the author of a number of

Biblical commentaries (no longer extant), which are said to

have been characterized by great erudition. (2.) Agostijto

11470-1536), was born at Genoa, and spent some wild

years in Valencia, Spain. Ha\Tng in 1487 joined the

Dominican order, he gave himsslf with great energy to the

study of Greek, Hebrew, Chaldee, and Arabic, and in 1514

commenced the preparation of a polyglot edition of the

Bible. As bishop 'of Nebbio in Corsica, he took part in

some of the earlier sittings of the Lateran council (1516-

17), but, in consequence of party complications, withdrew to

his diocese, and ultimately to France, where he became a

pensioner of Francis I., and was the first to occupy a chair

of Hebrew and Arabic in the university of Paris. After an
absence from Corsica for a period of five years, during which
he visited England and the Low Countries, and became
acquaiuted with Erasmus and Jlore, he returned to Nebbio
about 1522, and there remained, with comparatively b'ttle

intermission, till in 1536, when, while returning from a visit

to Genoa, he perished in a storm at sea. He was the possessor

of a very fine library, which he bequeathed to the republic

of Genoa. Of his projected polyglot only the Psalter was
published (Psalterium Ilebrceim, Grcecum, Arabicum, et

Clmldaiciim, Genoa, 1616). Besides the Hebrew text, the

LXX. translation, the Chaldee paraphrase, and an Arabic
version, it contains the Vulgate translation, a new Latin

translation by the editor, a Latin translation of the Chaldee,

and a collection of scholia. Giusliniani printed 2000 copies

at his own expense, including fifty in vellum for presentation

to the sovereigns of Europe aod Asia ; but the sale of the
work did not encourage him to proceed with the New Testa-

ment, which he had also prepared for the press. Besides

an edition of the book of Job, containing the original text,

the Vulgate, and a new translation, he published a Latin
version of the Moreh Nevochim of Maimonides {Director

Dubilatttium aut Perplexorum, 1520), and also edited in

Latin the Aureun Libellns of .iEneas Platonicus, and the

Tim.'sus of Chalcidius. His annals of Genoa {Cattigatissimi

annali di Genova) were published posthumously in 1537.
The name Giustiniani has also been borne by the follow-

ing:—(1.) PoMPEio (1569-1616), a native of Corsica, who
served under Alessandro Famese and the marquis of Spinola
in the Low Countries, whore he lost an arm, and, from the
artificial substitute which he wore, came to be known by the
soubriquet Bras de Fer. He also defended Crete against
the Turks ; and subsequently was killed in a reconnaissance

at FriulL He left in Italian a personal narrative of the war

in Flanders, which has been repeatedly published in a Latin

translation (Bellurn Belgicum, Antwerp, 1609). (2.) Giov-

ANJTI (1513-1556), bom in Candia, translator of Terence's

Andria and Eunuchus, of Cicero's In Verrem, and of

Virgil's :^Eneid, I viiL (3.) Oesatto (1538-1603), Vene-

tian senator, translator of the (Edipus Tyranniis of Sopho-

cles and author of a collection of Rime, in imitation of

Petrarch. He is regarded as one of the latest representa-

tives of the classic Italian school (4.) Geeonimo, a

Genoese, flourished during the latter half of the 16th cen-

tury. He translated the Alcestis of Euripides and three of

the plays of Sophocles ; and wrote two original tragedies,

Jephte and Christo in Passione. '

(5.) Vincenzo, who in the

beginning of the 17th century bmlt the Roman palace an 1

made the art-collection which are still associated with his

name (see Galleria Giunliniana, Rome, 1631). The collec-

tion was removed in 1807 to Paris, where it was to some ex-

tent broken up. In 1 8 1 5 all that remained of it, about 170

pictures, was purchased by the king of Prussia and removed

to Berlin, where it forms a portion of the royal museum.

GIVET, one of the strongest fortified towns of France,

on the Belgian frontier, situated in the department

of Ardennes, on the river Meuse, 40 miles N.N.E. t)f

Mezieres. The Eastern French railway connects it with

Rheims, and the Belgian railways connect it with Namiir

and CharleroL It is divided into three portions—tba

citadel called Charlemont, and Grand Givet on the left

bank of the river, and on the opposite bank Petit Givet,

connected with Grand Givet by a stone bridge of fi-\e

arches. The citadel of Charlemont, built by the emperor

Charles V. in 1555, is situated at the top of a precipitons

rock 705 feet high, and on the east side, by which alone it

is accessible, is fortified by sis bastions and several other

works. Grand Givet has four bastions and three ravelins, and

Petit Givet 3 bastions. The fortress has accommodation for

25,000 men. but can be held by 3000 or 4000. The town
is famed for its clay tobacco-pipes. There are also manu-
factures of nails, lead pencils, sealing wax, white lead, gluti,

earthenware, and leather, and the town has some tradei

The population in 1876 was 5275.

GIVORS, a town of France, department of Rhone, le

situated on the Rhone and the canal of Rive-de-Gier, near

the railway between Lyons and St fitienne, 14 nules south

of Lyons. • It has glass and tile works, potteries, tanneries,

foundries, silk factories, and dyeworks, and is the prin-

cipal entrepot for the coal and coke of the Gier valley.

Near it are the ruins of the chateau of St Gerald and of the

convent of St Ferr^l. Population (1876), 10,856.

GLACIER,! a name given to a mass of ice, having its

origin in the hollows of mountains where perpetual snow
accumulates, but which makes its way down towards tl e
lower valleys, where it gradually melts, until it terminates

exactly where the melting, due to the contact of the warmer
air, earth, and rain of the valley, compensates for the

bodily descent of the ice from the snow reservoirs of tho

higher mountains.

The diojinution of temperature as "we ascend the elope.!

of mountains, is indicated by successive zones of vegetation,

and finally by the occurrence of perpetual snow (sen

Geologv, p. 280). It was first shown by Baron Humboldl
and Von Bnch that the limit of perpetual snow depends.

principally on the temperature of the summer, and not.

upon that of the whole year.

* The foIlowJBg are synonyms in different languages and dialects:—

French, glacier ; Gflmuo, glttteker ; Italian, ghiacciaja • Tyrolese,

/em ; in Carintbia, kiisa ; in the Talais, biegno ; in part of Itaiy,

vcilrcUo ; in Piedmont, ruize ; in the Pyrcnee.'!, eemeille ; in Norway,
iishro: or iisbrede ; in L.ap1and, geikna otjegna ; in Iceland, j'SkuU at

/all-jOlcuil.
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A glacier usually protrudes into a valley far below the

limit of perpetual snow, and terminntes amidst a wilderness

of stones borne down upon its surface and deposited by its

fasiotL This earthy and rocky rubbish is termed moraine

matter, and has already been described (Geology, p.

281). Lying in front of the lower end of a glacier, it

marks in a characteristic and certain manner the greatest

limit of extension which the glacier has at any one time

fittained. Sometimes a glacier is seen to have withdrawn

Very far within its old limits, leaving a prodigious barren

Waste of stones in advance of it, which, being devoid of

soil, nourishes not one blade of grass. At other times the

glacier pushes forward its margin beyond the limit which

it has ever reached (at least within the memory of man),

tears up the ground with its icy ploughshafe, and shoves for-

ward the yielding turf in wrinkled folds, uprooting trees,

moving vast rocks, and scattering the walls of dwelling-

houses in fragments before its irresistible onward march.}

The lower end of a glacier is usually steep,—sometimes

with a dome-shaped unbroken outline, more frequently

broken up by intersecting cracks into prismatic masses

which the continued action of the sun and rain sharpen into

pjrramids, often assuming (as in the glacier of Bossons at

Chamouni) grotesque or beautiful forms. From a vault in

the green-blue ice^more or less perfectly formed each sum-
mer, the torrent issues which represents the natural drain-

age of the valley, derived partly from land springs, partly

from the fusion of the ice. The united or crevassed condi-

tion of the glacier generally depends almost entirely on the

slope of its bed. If it incline rapidly, numeroils transverse

fissures are^ formed from the imperfect yielding of the ice

during its forced descent along its uneven channeL These

cracks often extend for hundreds of yards, and may be

hundreds of feet in depth ; but their greatest depth is not

accurately known, since they are rarely quite vertical. In

many cases, however, the crevasses are comparatively few

in number, and the glacier may be readily traversed in all

directions. This is especially the case if. a glacier of con-

siderable dimensions meets with any contraction in its

course. The ice is embayed and compressed, and its slope

lessens, just as in the case of a river when it nears a similar-

contraction preceding a fall. Such level and generally

traversable spaces may be found about the middle regions

of the iler de Glace, the lower glacier of Grindelwald, the

lower glacier of the Aar, and in many other cases. The
last-named glacier is perhaps the most remarkably even and

accessible of any in Switzerland. The slope of its surface

is in many places only 3'. The Pasterzen glacier in

Carinthia is even less inclined. It is in such portions of a

glacier that we commonly find internal cascades, or

" moulins.'' These arise from the surface water being

collected into a considerable mass by a long course over its

unbroken surface, and then precipitate'd with violence into

the first fissure it meets with. The descending cascade keeps

open its channel, which finally loses the form of a fissure,

presenting that of an open shaft, often of immense depth.

Nearly connected in their origin with the internal cas-

cades are the " gravel cones," occasionally seen on the sur-

face of glaciers, which appear to be formed in this way.

A considerable amount of earthy matter derived by the

superficial water-runs from the moraine accumulates in

heaps in the inequalities of the ice, or at the bottom of the

" moulins," As the glacier surface wastes by the action of

the sua and rain, these heaps are brought to the surface, or

' Such a sudden and disastrous increase took place in many of. the

glaciers of Switzerland and Savoy in 1818 (occasioning the catastrophe

of the Val de Bagnes), and in those of the Bergenstift in Norway
about 1740. The retreat of a glacier far within its old moraines is

well exemplified in most of the glaciers of the latter country, and

e.'specially in that of Nygaard.

rather the general surface is depressed to their level. If
the earthy mass be considerable, the ice beneath is protected
from the radiation of the sun and from the violent washing
of the rain

; it at length protrudes above the general level
of the glacier, and finally forms a cone which appears to be
entirely composed of gravel, but is in fact ice at the heart,
with merely a protecting cover of earthy matter. These
singular cones are very well seen on the glacier of the Aar,
but on most others they are comparatively rare. The
similar protective action of large stones detached from the
moraines and Iving on the surface of the ice oftenproducss
the striking phenomenon of " glacier tables." Stones of
any considerable size almost invariably stand upon a slightly-

elevated pillar of ice ; but when they are broad and flat

they occasionally attain a height of 6 and even of 12 feet
above the general level

The superficial waste of a glacier is thus a very important
phenomenon. Owing to it the body of the ice has its

vertical thickuKs rapidly diminished during the heats of
summer, and, as we' have already intimated, the lower end
of a glacier has its position determined by the amount of

this waste. Suppose a glacier to move along its bed at the
rate of 300 feet per annum, and imagine (merely for the
sake of illustration) its yearly superficial waste to be 20
feet ; then the thickness of the glacier will diminish by 20
feet for every 300 feet of its length, or at the rate of 368
feet per mile, so that the longitudinal section of a glacier

has the form of a wedge ; and however enormous its original

thickness, after a certain course we must at length come to

the thin end of the wedge, and that the more rapidly as the

causes of melting increase towards the lower extremity
These causes are indeed so various that it is difiicult to

estimate them with accuracy. We have (1) the direct

solar heat, (2) the contact of warm air, and (3) tlie

washing of rain. All these causes act on the surface and
produce the *' ablation " of the surface. Besides the^e, the
ice of the glacier wastes somewhat beneath by the contact

of the soil and the washing of the inferior streams. This
may be called its " subsidence." Further, the natural

slope of the rocky bed of the glacier causes any point of
the surface to stand absolutely lower each day in con-

sequence of the i;rogressive motion. These three causes

united produce the " geometrical depression " of the sur-

face. Principal J. D. Forbes sliowed how the several

effects may usually be distinguished by observation.

During the height of. summer, near the Montanvert, he
found the daily average ablation to be 3 '62 inches, the daily

subsidence to be 1 '63 inches. Seventh-tenths of the geo-

metrical depression are due therefore to the former cause^

and three-tenths to the latter. This is a very large amount^
and it is certain that during the colder period of the year,

and whilst the glacier is covered with snow, the subsidence

is not only suspended, but the glacier recruits in thickness

a portion of its waste during the seasons of summer and
autumn. To this subject we shall again return.

The middle region of the great glaciers of the Alps extends

from the level of about 6000 to 8000 feet above the sea.

The inclination is usually there most moderate—say from
2|^° to 6". But this is not invariably the case. Beyond
8000 feet we reach the snow-Hue. The snow-line is a fact

as definite on the surface of a glacier as on that of a moun-
tain, only in the former case it occurs at a somewhat lower

leveL It cannot be too distinctly understood that the

fresh snow annually disappears from the glacier proper.

Where it ceases entirely to melt, it of course becomes in-

corporated with the glacier. We have therefore arrived at

the region where the glacier/orros; everywiere below it only

wastes. This snowy region of the glacier is called in French
Tieve, in German Jim. As we ascend the glacier it passes

gradually from the state of ice to the state of snow. „. The
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superficial layers arc more snowy and wbitc, in fact nearly

pure snow ; the deeper ones have more colour and consist-

ence, and break on the large scale into vast fragments,

M-hich at Chamouni are called serfics. The neve moves, as

tae glacier proper does, and it is fissured by the inequalities

of the ground over which it passes. These fissures are less

regular than those of the lower .glacier. They are often

much wider, in fact of stupendous dimensions, and, being

often covered with treacherous snowy roofs, constitute one

of the chief dangers of glacier travelling. Tie constitution

of the neve may be well studied oa the Glacier du G6ant,

a tributary of the Mer de Glace. The mountain-clefts in

which large glaciers lie usually expand in their higher

iwrtions (in conformity with the ordinary structure of

valleys) into extensive basins in which snow is perpetual,

and which therefore contain the neve, the true origin and

material of the glacier, which is literally the overflow of these

snowy reservoirs. The amount of overflow, or the dis-

charge of the glacier—upon which depends the extent of its

prolongation into the lower valleys—depends jn its turn on

the extent of the 7ieve or collecting reservoir. Glaciers with

small reservoirs of necessity perish soon. Their thickness

being small, the wedge of the glacier soon thins out They

are common in coCfined cirqui's of the higher mountains.

Such are the glaciers of the second order described by De

Saussure. Their slope is often very great—from 20° to 40°.

The ice of the glacier proper has a very peculiar struc-

ture, quite distinct from the stratificatior of the snow on the

iiive (the relics of its mode of deposit), and one which requires

special notice. When we examine the appearance of the ice

in the wall of an ordinary crevasse (especially if it be tolerably

near the side of the glacier) we are struck with the beautiful

vertically laminated structure (first observed by Principal

Forbes) which it commonly presents, resembling delicately

veined marble (especially the variety called in Italy cipolliiw),

in shades varying from bluish-green, through green, to white.

When we trace the direction of the planes constituting the

laminated structure, by observing them on the surface of the

glacier (where they are usually well seen after rain, or in

the channels of superficial water-runs), we find that where

best developed (or not verj' far from the sides of the glacier)

these laminae are nearly parallel to the sides, but rather

incline from the shore to the centre of the ice stream as we
follow the declivity of the glacier.

Forbes found that certain superficial discolorations in the

form of excessively elongated hyperbolas are due to the

recurrence (at intervals of some hundred feet along tae

course of the glacier) of portions of ice in which the veined

structure is more energetically developed than elsewhere, and

where, by the decomposition of the softer lamiuK, portions

of sand and dirt become entangled in the superficial ice, and

give rise to the phenomena of " dirt bands," which thus

at a distance display (though in a manner requiring some
attention to discover) the exact course of this singular

structure on the surface of the glacier. Fig. 1 displays

GLACIER
The structure cf the compound glacier, originallyfig. 4.

double, b^omes gradually single ; and the " frontal

dip" of the lamina3 at the loop of the horizontal carves,

which in the upper region is nearly vertical, gradually

Fig. 1.

the superficial form of the dirt bands, and the course of

the structural lamina; projected horizontally. Fig. 2 shows

an ideal transverse section of the glacier, and fig, 3 another

vertical section parallel to its length. These three sections

in rectangular planes will serve to give a correct idea of

the course of this remarkable structure within the ice,

bat a more popular conception will be formed of it from
the imaginary sections of a canal -shaped glacier in

Fig. 4.

slopes forwards until at the lower termination it has a verj

slight dip inwards, or indeed may be reversed and fall out-

wards and forwards. The general form of a structural

lamina of a glacier rudely resembles that of a spoon.

This structure and the accompanying dirt bands havo
been recognized by different observers in almost all glaciers,

including those of Norway and of India. The interval

between the dirt bands has been shown in the case of the

Mer de Glace (and therefore probably in other cases) to

coincide with annual rate of progression, and in the higher

parts of the glacier (towards the neve) to be accompanied

by wrinkles or inequalities of the surface which are well

marked by the snow lying in them during the period of its

partial disappearance.

The Motion of Glaciers and its Causes.—There Ls some-

thing about a glacier which almost inevitably conveys to

the mind the idea of a stream. This may be traced in

the descriptions of unscientific tourists, of poets, and of

some of those who have addressed themselves more seriously

to the question of the real nature of these bodies. To the

latter class of observers belong Captain Basil Hall and
Monseigheur Rendu, bishop of Annecy, who had much
more than hinted at the possibility of a true mechanical

connexion between the descent of a glacier and that of a
mountain torrent, or of a stream of lava. But until the

actual conditions of motion were reduced to rule, it was
impossible to know how far the analogy was real

The most characteristic and remarkable feature of gla-

ciers is their motion djwnwards from the neve towards the

lower valley. The explanation of it is by far

the most important application of mechanical

physics connocted with the subject. The prin-

cipal theories to account for the progressive

motion of glaciers which were prevalent pre-

vious to 1842 may be briefly characterized

as De Saussure's and De Charpentier's, though
each had been maintained long before by the earlier Swiss

writers. The first may be called the graviiatio7i theory,

the latter the dilatation theory. Both suppose that the

motion of the ice takes place by its sliding bodily over its

rocky bed, but they differ as to the force which urges it

over the obstacles opposed by friction and the irregularities

of the surface on which it moves.

The following quotation from De Saneaura explains hie
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views with his usual precisiun :
—" These frozen masses,

carried along by the slope of the .bed on which they rest,

disengaged by the water (arising from their fusion owing

to the natural heat of the earth) from the adhesion which

they might otherwise contract to the bottom—sometimes

even elevated by the water—must gradually slide and
descend along the declivity of the valleys or -mountain slopes

(croupes) which they cover. It is this slow but continual

sliding of the icy masses (des glaces) on their inclined bases

which carries them down into the lower valleys, and which

replenishes continually the stock of ice in valleys warm
enough to produce large trees and rich harvests." Very
sufficient^objections have been urged against this theory.

It is evident that De Saussure considered a glacier as an
accumulation of icy fragments, instead of a great and con-

tinuous mass, throughout which the fissures and "crevasses"

bear a small proportion to the solid portion ; and that he has

attributed to the subglapial water a kind and amount of

action for which there exists no sufficient or even probable

evidence. The main objection, however, is this, that a

Eliding motion of the kind supposed, if it commence, must
be accelerated by gravity, and the glacier must slide from
its bed in an avalanche." The small slope of most glacier-

valleys, and the extreme irregularity of their bounding walls,

are also great objections to this hypothesis.

The dilatation theory ingeniously meets the difficulty of

the want of a sufficient moving power to drag or shove a

glacier over its bed, ^y calling in the well-known force with

which water expands on its conversion into ice. The glacier

being traversed by innumerable capillary fissures, and being

in sumlner saturated with water in all its parts, it was
natural to invoke the freezing action of the night to convert

this water into ice, and by the amount of its expansion to

urge the glacier onwards in the direction of its greatest

slope. In answer to this, <it is sufficient to observe, in the

first place, that during the height of summer the portions

of those glaciers which move fastest are never reduced below

the freezing point, and that, even in the most favourable

cases of nocturnal radiation producing congelation at the

surface, it cannot (by well-known laws of conduction) pene-

trate above a few inches into the interior of the glacier.

Again, the ascertained laws of glacier-motion are (as will

be immediately seen) entirely adverse to this theory, as it

is always accelerated by liot weather and retarded by cold,

yet does not cease even in the depths of winter.

It is singular how slow observers were to perceive the

importance to the solution of the problem of glacier-

motion of ascertaining with geometrical precision the

amount of motion of the ice, not only from year to year,

but from day to day, in summer and winter, whether

constant or variable at the same point, whether continuous

or by starts ; if variable, oa what circumstances it depended,

and in what manner it was affected at different points of

the length and breadth of a glacier.

This method of studying the question was taken upby
Forbes. His observations were commenced on the Mer de

Glace of Chamouni, in Juue 1842. Between the 26th and
27th of that month the motion of the ice opposite a point

called the " Angle " was found, by means of a theodolite, to

be 16o inches in 26 hours; between the 27th and 28th,

17'4 inches in 25i hours; and from about 6 a.m. to 6 p.m.

on the 28th the motion was 9-5 inches, or 17 '5 inches in

24 hours ; whilst the proportional motion during even an
hour and a half was observed. No doubt could therefore

remain that the motion of the ice is continuous and toler-

ably uniform—in short, that it does not move by jerks. He
also ascertained about the same time that the motion of the

ice is greatest towards the centre of a glacier and slower at

the sides, contrary to an opinion then maintained on high

authority. He next found that the rate of motion varied

at different points of the length of the same glacier, being
on the whole greatest where the inclination of its surface is

greatest. As the season advanced, he observed notable
changes in the rate of motion of the same part of the ice,

and connected it by a very striking direct relation with the
temperature of the air. These facts were established during
the summer of 1842, and promptly published. By means
of occasional observations during the following winter and
spring by his guide, Auguste Balmat of Chamouni, and by
a more full comparison of the entire motion of a glacier for

twelve months with its motion during the hot season of the
year, another generally received error was rectified : the
motion of the glacier continues even in winter, and it has a
very perceptible ratio to the summer motion. Last of all,

it was found that the surface jsf a glacier moves faster than

the ice nearer the bottom or bed.

These and some minor laws of motion, being undoubted
expressions of the way in which glaciers move, were formu-

lated by Forbes in an approximate theory :
" A glacier is

an imperfect fluid or a viscous body, which is urged down
slopes of a certain inclination by the mutual pressure of its

parts." The analogy .subsisting between the motion of a

glacier and that of a river (which is a viscous fluid,—were

it not so, its motion would be widely different) will be best

perceived by stating more precisely its laws of motion.

1. Each portion of a glacier moves, not indeed with a constant

velocitj-, but in a continuous manner, and not by Budden suli-

sidences witli intervals of repose. This, of course, is characteristie

also of a river.

2. The ice in the middle part of the glacier ihoves much faster

than that near the sides or banks ; also tlie surface moves faster

than the bottom. Both these facts obtain in the motion of a river

in consequence of the friction of the fluid on its banks, and in coii-

sequeuce also of that internal friction of the fluid,which constituies

its viscosity.

Thus, at four stations of the Mer de Glace, distant respectively

from the west shore of the glacier 100 230 405 365 yds.,

the relative velocities were I'OOO 1-3S2 1-356 1-367.

3. The variation of velocity (as in a river) is most rapid near the

sides, whilst the middle parts move nearly unifoi-mly. This and
the preceding laws arc also fully brought out by the subsequent
experiments of M. Agassiz on the glacier of the Aai", and of MM.
Schlagintweit on the Pasterzen glacier.

4. Tbe variation of velocity of a glacier from the sides to the
middle is nearly in proiiortion to the absolute velocity of the
glacier,—whether that absolute velocity change in the same place

in consequence of ch.-inge of season, or between one point and
another of the length of the same glacier, depending on its

declivity. See (5) and (6)'below.

5. The glacier, like a stream, has its pools and its rapids.

AVhere it is embayed by rocks it accumulates, its declivity in-

creases, and its velocity at the same time. When it passes down
a steep, issuing by a narrow outlet, its velocity increases. Thus
the approximate declivities of the inferior, middle, and superior

regions of the Mer de Glace (taken in the direction of its lengtli)

are 15° 4i° . 8"

and the relative velocities are as the numbers .. 1-398 -574 -925.

6. A fact not less important than any of the preceding is that

increased temperature of the air favours the motion of the ice, and
generally whatever tends to increase the proportion of the watery
to the solid constituents of a glacier, as mild rains, and especially

the thawing of the superficial snow in spring. The velocity does
not, however, descend to zero even in the depth of winter. Indeed,
in the lower and most accessible portions of the Mer de Glace (or

Glacier des Bois) and the Glacier des Bossons, the ratio of the
winter to the summer motion is almost exactly 1:2. On ciir

deavouring to establish a relation between the velocity of tho
glacier and the temperature of the ambient air, we find that these

diminish together almost regularly down to the freezing-point,

below which the velocity seems to remain constant.

Any mechanical theory of glaciers must be more or less

imperfect which does not explain the remarkable veined

or ribboned structure of the ice, with its peculiar course

through the interior of the glacier, as above described.

According to Forbes the fundamental idea is that the

veined or ribboued structure of the ice is the result of

internal forces, by which one portion of icij is dragged

past another in a manner so gradual as not necessarily to
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produce large fissures iu the ice, and the consequent sliding

of one detached part over another, but rather the effect of

ft'general bruise over a considerable space of the yielding

Ibody According to this view, the delicate veins seen in

*lie glacier, often less than a quarter of an inch wide, have

their course parallel 1;o the direction of the sliding eSort of

one portion of the ice over another. Amongst other proofs

of this fundamental conception that the veined structure is

the external symbol of this forced internal motion of a body

comparatively solid, Forbes cited a striking instance from

the glacier of La Brenva, on the south side of Mount Blanc.

In this case the ice of the glacier, forcibly pressed against

the naked rocky face of an opposing hill is turned into a

npw direction ; and in thus shoving and squeezing past a

prominence of rock, he observed developed in the ice a
" veined structure " so-beautiful that " it was impossible to

resist the wish to carry off slabs, and to perpetuate it by

hand speciraeus." This perfectly developed structure was

visible opposite the proraoutory which held the glacier in

check, and past which it struggled, leaving a portion of its

ice completely embayed in a recess of the shore behind it.

Starting from this point as an origin, the veined laminse

extended backwards and upwards into the glacier, but did

not spread laterally into the embayed ice. They could,

Iiowever, be traced from the shore to some distance from

the promontory into the icy mass. The direction of lamin-

ation exactly coincided with that in which the ice must

Jiave moved if it was shoved past the promontory at all.

That it did so move was made the subject of direct proof,

by fixing two marks on the ice opposite the promontory,

one on the nearer, the other on the farther side of the belt

of ice which had the lamination best developed. The first

litark was 50 feet from the shore, and moved at the rate of

4."9 inches daily ; the other mark was 170 feet further off,

and moved almost three times faster, or 14 '2 inches daily.

Throughout this breadth of 170 feet there was not a single

longitudinal crevasse which might have facilitated the dif-

ferential motion. A parallelogram of compact ice, only 170

feet wide, was therefore moving in such a manner that,

whilst one of its sides advanced only a foot, the other

advanced a yard. No solid body, at least no rigid solid

body, can advance in such a manner ; Forbes therefore

concluded that glacier-ice is plastic, that the veined structure

is unquestionably the result of the struggle between the

rigidity of the ice and the quasi-fluid character of the

motion impressed upon it, and that this follows, not only

from the direction of the laminae, but from their becoming

distinct exactly in proportion to their nearness to the point

where the bruise is necessarily strongest. The subsequent

experiments of Sorby on the cleavage structure of rocks

proved that it has arisen as the result of intense lateral

compression, and could be imitated in many artificial sub-

stances. Tyndall obtained it even in beeswax, the analogy

between which and the veined structure of ice is very close.

Though Forbes termed his expression of the laws of glacier

motion the "viscous" or " plastic theory," it was rather a state-

ment of fact than an explanation of the physical processes

concerned in the descent of glaciers. Against his views it was

of course objected that ice is by its nature a brittle solid, and

not sensibly possessed of any viscous or plastic quality. But
he cogently replied that the qualities of solid bodies of vast

size, and acted on by stupendous and long-continued forces,

cannot be estimated from experiments on a small scale,

especially if short and violent ; that sealing-wax, pitch, and
other similar bodies mould themselves, with time, to the

surfaces on which they lie, even at atmospheric temperatures,

and whilst they maintain, at the eame time, the quality of

excessive brittleness under a blow or a rapid change of form

;

that even ice does not pass at once, and per saltum, from the

solid to the liquid state, but absorbs its latent heat through-

out a certam small range of temperature (briween 28° '4 and
32° of Fahrenheit), which is precisely th«t to which the ice

of glaciers is actually exposed ; that, nfter all, a glacier is

not a crystalline solid, Like ice, tranquilly frozen iu a mould,
but possesses a peculiar fissured a'ld laminated structure,

through which water enters (at least for a great part of the
year) into its intrinsic compoiition. He insisted that the

quasi-fluid or viscous motion of the ice of glaciers is not a

theory but a fact. A substance which is seen to pour
itself out of a large basin through a narrow outlet without

losing its continuity ; the different parts of which, from top

to bottom, and from side to centrej possess distinct though
related velocities ; which moves over slopes inconsistent

with the friction between its surface and the ground on
which it rests ; which surmounts obstacles, and even if

cleft into two streams by a projecting rock, instead of being

thereby anchored as a solid would necessarily be, reunites

its streams below, and retains no trace of the fissure, leaving

the rock an islet in the icy flood,—a substance which moves
in such a fashion cannot, Forbes maintained, in any troe

sense of the word, be termed a rigid solid, but must be

granted to be ductile, viscous, plastic, or semifluid, or to

possess qualities represented by any of these terms which

we may choose to adopt as least shocking to our orduiary

conception of the brittleness of ice.

The problem of the cause of glacier-motion cannot yet be

considered to be satisfactorily solved. One of the most im-

portant contributions to the solution of this question was
made by Professor James Thomson- when he predicted that

the freezing point of ice must be lowered bj' pressure, and
when he sought by means of this property to explain the

plastic or viscous behaviour of glaciers contended for by
Forbes. This prediction was experimentally verified by
his brother, Sir W. Thomson. Tyndall subsequently to

Forbes's work brought forward an explanation termed the
" pressure or fracture and regelation theory." Some experi-

ments of Faraday in 1850 had shown that two pieces of ice

with moistened surfaces would if in contact adhere, owing to

the freezing of the thin film of water between them, while

at a lower temperature thau 32°, and with consequently

dry surfaces, no adhesion took place. The freezing was
obtained even under warm water. Starting from those

observations Tyndall was led to make experiments on the

effects of compression upon ice, and found that a quantity

of pounded ice could be moulded into a compact homo-
geneous mass. This property possessed by ice of reuniting

by pressure after fracture was termed regelation, and was
applied by Tyndall in explanation of the motion of glaciers.

He maintained that the ice of a glacier is a solid brittle

substance, and that its descent down a valley is due to

constant rupture produced by the effects of gravitation and
to the consequent sliding forward of the mass in which the

surfaces of fracture speedily reunite. He pointed more
particularly to the ice-falls of glaciers where the ice in pass-

ing over a steep descent and undergoing great tension does
not yield as a viscous body, but is fractured as a solid.

More recently Canon Mosely investigated the physics of

glaciers, especially by determining the shearing force of the
ice. He found that in a glacier of such a uniform section

and .slope, moving at such a uniform rate, as the Mer de
Glace at Les Fonts, the aggregate resistance offered by the
ice to its descent is about 34 times greater than the force

of gravitation. He therefore concluded it to be physically

impossible that a glacier could slide down its valley by its own
weight, and consequently that the gravitation or fracture

and regelation theory could not be maintained. The slow
descent of sheet lead on a roof of moderate inclination, and
its ability even to draw out from the rafters the nails with
which it had been fastened, led him to propound another
theory of glacier-motion, viz., that it js duo to expausiou
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nnd contraction caused by changes of solur heat. He con-

tended that the ice, like the lead, is expanded by heat, and

tliat, as it cannot on expansion move up the valley without

overcoming the resistance of gravitation as well as of friction,

it necessarily inoves chiefly downward, in which direction

gravitation co-operates. Contraction on the other hand must

also tend to send the ice downward, for a larger part will

move with the force of gravitation than against it. Dr Croll,

©bjecting to Canon Mosely's views that no observed alterna-

tions of glacier temperature warrant the conclusion that the

ice can be impelled downward by that cause, has proposed

yet another explanation. He regards the motion of the ice

of a glacier as molecular, resulting from the very conduc-

tion of heat through the mass of the glacier. He contends

that from the thermal conditions of glacier-ice its molecules

will melt before their ternpcrature cau be raised. Any
given molecule on melting will transmit its extra heat or

part of it to the next molecule, which in turn may melt,

and thus a wave of thaw will travel through the ice. But

as each molecule loses its heat again it freezes, and in the

act of solidification exerts an enormous pressure ou the

walls of the interstice into which while fluid it entered.

Hence in proportion to the amount of heat received by it

the ice ia siibjected to great molecular pressure. As the

glacier cannot expand laterally on account of the walls of

its channel, and as gravitation opposes its expansion up
the vall"y, it necessarily finds relief by a downward move-

ment—the direction in which gravitation co-operates.

See De Saussure'a Voyages da7is Ics Alpcs, § 535; De Charpenticr,

Essai sur Ics Glaciers,- 1841; Agassiz, £ludcs snir Ics Glaciers, 1840,
Sijsiime Glaciaire, 1847 ; L'Abbe Rendu, " Theorie des Glaciers de

la Savoie," iu Mem. Acad. Savoic, x., 1841, translated by G.

Forbes and published 1875 ; J. D. Forbes, Travels in the Alps,

1843, Norway and its Glaciers, 1853, and Occasional Papers on
Glacici's, 1859 ; TyuJall's Glaciers of Uic Alps, 1857 ; Mousson's
Olctsdier der Jctztzeit, 1854 ; Mosely, Proc. Boy. Soc, 1869 ; Crojl,

Cliiiialc and Time, 1875 ; J. Thomson, Proc. lioy, Soc,, 1856-7.

GLADBACH, usually called Beegisch-Gladbach, a

town of Prussia, circle of Miilheim, government district of

Cologne, is situated 8 miles N.E. of the .latter town. It

possesses an iron foundry, and manufactories of paper,

pasteboard, powder, percussion caps, nets, and machinery.

Ironstone, peat, and lime are found in the vicinity. The
population in 1875 was 7030.

GLADBACH, or Monchen-Gladbach, a flourishing and
rapidly increasing manufacturing town of Rhenish Prussia,

capital of a circle in the government district of Diisseldorf,

is situated 16 miles W.S.W. of the town of that name. It

is one of the chief manufacturing seats of Rhenish Prussia,

its principal industries being the spinning and weaving of

cotton, the manufacture of silks, velvet, ribbons, and
damasks, and dyeing and bleaching. There are also

tanneries, tobacco, manufactories, machine works, and
foundries. The town possesses a chamber of commerce, a
gymnasium, and a female gchool of the higher grade. There
are an Evangelical and three Catholic churches, one of

which possesses a choir of 1 250, a nave dating from the

beginning of the r2th century, and a crypt of the 8th
century. Gladbach existed before the time of Charlemagne,
and a- Benedictine monastery was founded near it in 972
by Archbishop Gero of Cologne. The population in 1855
was only 4398 ; but it had increased in 1858 to 13,965, in

1861 to 17,074, in 1871 to 26,354, and in 1875 to 31,962.

GLADIATORS, professional combatants with men or
beasts in the Roman arena. That this form of spectacle,

which is almost peculiar to Rome and the Roman provinces,

was originally borrowed from Etruria is shown by various

indications. On an Etruscan tomb discovered at Tarquinii
there is a representation of gladiatorial games ; the slaves

employed to carry off the dead bodies from the arena wore
masks representing the Etruscan Charon; and we learn

from Isidore of Seville that the name for a trainer of
gladiators, lanista, is an Etruscan word meaning butcher
or executioner.^ These games are evidently a survival of
the practice of immolating slaves and prisoners on the tomb
of iUustrious chieftains, a practice recorded in Greek,
Roman, and Scandinavian legends, and traceable even as
late as this century in the Indian suttee. Even at Rome
they were for a long time confined to funerals, and henco
the older name for gladiators was busluarii; but iu the
later days of the republic their original significance was
forgotten, and they formed as indispensable a part of tho
public amusements as the theatre or the circus.

The first gladiators are said, on the authority of Valerius
Maximus, to have been exhibited at Rome in the Forum
Boarium 264 b.c, by Marcus and Decimus Brutus at tho
funeral of their father. On this occasion only three
pairs fought, but the taste for these games spread rapidly,

.and the number of combatants grew apace* In 174
B.C. Titus Plamininus celebrated his father's obsequies

by a three days' fight, in which 74 gladiators took part.

Julius CiEsar engaged such extravagant numbers for his

Eedileship, that his political opponents took fright, and
carried a decree of the senate imposing a certain limit of

numbers ; but notwithstanding this restriction he was ablo

to exhibit no less than 300 couples. During the later days
of the republic the gladiators were a constant element of

danger to the public peace. The more turbulent spirits

among the nubility had each his band of gladiators to act

as a body guard, and the armed troops of Clodius, Milo, and
Catiline played the same part in Roman history as tuo

armed retainers of the feudal barons or the condottieri of

the Italian republics.

Uuderthe empire, notwithstaadingsumptuary enactments,
the passion for the arena steadily increased. Augustus,

indeed, limited the shows to two a year, and forbade a
praetor to exhibit more than 120 gladiators, yet allusions in

Horace and Persius show that 100 pairs was the fashionable

number for private entertainments; and in the Marmor
Ancyranum the emperor states that more than 10,000 men
had fought during his reign, Tho imbecile Claudius was
devoted to this pastime, and would sit from morning till

night in his chair of state, descendiug now and theu to

the arena to coax or force the reluctant gladiators to- resume

their bloody work. Under Nero senators and even well-

bornwomen appearedas combatants; and Juvenal hashandeJ

down to eternal infamy the descendant of the Gracchi that

appeared without disguise as a retiarius, and begged his life

from the secutor, who blushed to conquer one so noble and
so vile. Titus, whom his countrymen surnamed the

Clement, ordered a show which lasted 100 days ; and Trajan,

in celebration of his triumph over Decebalus, exhibited

5000 pairs of gladiators. Domitian instituted venaiioiies by

torchlight, and at the'Saturnalia of 90 a.d. arranged a battle

between dwarfs and women. Even as late as 200 a.d. an

edict was passed forbidding women to fight. How widely

the taste for these sanguinary spectacles extended through-

out the Roman provinces is attested by monuments, inscrip-

tions, and the remains of vast amphitheatres. From Britain

to Syria there was not a town of any size that could not

boast its arena and annual games. The following inscrip-

tion copied from the pedestal of a statue shows the important

part they played in provincial life :
—" In four days, at Min-

turme, he showed eleven pairs of gladiators, who did not

cease fighting till one half, all the most valiant men in Cam-

pania, had fallen. You remember it well, noble fellow

citizens." After Italy, Gaul, North Africa, and Spain were

most famous for their amphitheatres; and Greece was the

only Roman province where the institution never took root.

Gladiators were commonly drawn either from prisoners

of war, or slaves, or criminals cuwdemned to death. Thus
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in the first class we read of tatooed Britons iu their war

chariots, Thracians with their peculiar bucklers and scimi-

tars Moors from the villages round Atlas, and negroes from

central Africa, exhibited in the Colosseum. Down to the

time of the empire only greater malefactors, such as

brifinds and incendiaries; were condemned to the arena

;

but^ by Caligula, Claudius, and Nero this punishment was

extended to minor offences, such as fraud and peculation,

in order to supply the growing demand for victims. For

the first century of the empire it was lawful for masters to

dell their slaves as gladiators, but this was forbidden by

Hadrian and Marcus Aurelius. Besides these three regular

classes, the ranks were recruited by a considerable number

of freedmen and Roman citizens who had squandered their

estates, and voluntarily took the auctoramentum gladia-

torium, by which for a stated time they bound themselves

to the lanista. Even men of birth and fortune not seldom

entered the Usts, either for the pure love of fighting, or to

gratify the whim of some dissolute emperor; and one emperor,

Commodus, actually appeared in person in the arena.

Gladiators were trained in schools {ludi) owned either by

the state, or by private citizens ; aud though the trade of a

Ixnista was considered disgraceful, to own gladiators and

let them out for hire was reckoned a legitimate branch of

commerce. Thus Cicero, in his letters to Atticus, congratu-

lates his friend on the good bargain he had made in pur-

chasing a band, and urges that he might easily recoup him-

self by consenting to let them out twice. Men recruited

mainly from slaves and criminals, whose lives hung on

a thread, must have been more dangerous characters than

modem galley slaves or convicts; and, though highly fed and

carefully tended, they were of necessity subject to an iron

discipline. In the school of gladiators discovered at

Pompeii, of the sixty-three skeletons buried in the cells

many were in irons. But hard as was the gladiator's lot,

—so hard that special precautions had to be taken to prevent

suicide,—it had its consolations. A successful gladiator en-

joyed far greater fame than any modem prize-fighter or

athlete. He was presented with broad pieces, chains, 5ind

jewelled helmets, such as may be seen in the museum at

Naples ;
poets like Martial sang his prowess ; his portrait

W£is multiplied on vases, lamps, and gems ; and high-bom

ladies contended for his favours. Mixed, too, with the lowest

dregs of the city, there must have been many noble bar-

barians condemned to the vile trade by the hard fate of war.

There are few finer characters in Roman history than the

Thracian Spartaeus, who, escaping with seventy of his com-

rades from the school of Lentulus at Capua, for three years

defied the legions of Rome ; and after Antony's defeat at

Actium, the only part of his army that remained faithful to

Iiis cause were the gladiators whom he had enrolled at

Cyzicus to grace his anticipated victory.

There were various classes of gladiators, distinguished by
their arms or modes of fighting. The Samnites fought

with the national weapons—a large oblong shield, a vizard,

a plumed helmet, and a short sword. The Thraces had a

small round buckler and a dagger carved like a scythe

;

they were generally pitted against the MirmUlones, so

called from the fish (^op/nvXos) which served as the crest

of their helmet. In like manner the Retiarius was matched
with the Secutor : the former had nothing on but a short

tunic or apron, and sought to entangle his pursuer, who
was fully armed, with the cast-net (jaculum) that he carried

in his right hand ; and if successful, he despatched him with

the trident {Irideng, fuscina) that he carried in his left.

We may also mention the Andabatse, who wore helmets
with closed vizors ; the Dimachferi of the later empire; the

Essedarii, who fought from chariots like the ancient Britons;

the Hoplomachi, armed like a Greek hoplite ; and the

Laqueatores, who tried to lasso their antagonists.

The estimation in which gladiatorial games were held by Roman
moralists deserves notice, and the influence that they exercised upon
the morals aud genius of the nation. The Roman ;va3 essentially

cruel, not so much from spite or vindictiveness, as from callous-

ness and defective sympathies. This element of inhumanity and
brutality must have been deeply ingrained in the national char-

acter to have allowed the games to become popular, but there can

be no doubt that it was fed and fostered by the savage form which
their amusements took. That the sight of bloodshed provokes a

love of bloodshed and cruelty is a commonplace of morals. To
the horrors of the arena we may attribute in part, not only the

brutal treatment of their slaves and prisoners, but the frequency

of suicide among the Romans, On the other hand, we should be
careful not to exaggerate the effects or draw too sweeping in fcr-

ences from the prevalence of this degrading amusement. Human
nature is happily illogical ; and we know that many of tlio

Roman statesmen who gave these games, and themselves enjoyed

these sights of blood, were in eveiy other department of life irre-

proachable,—indulgent fathers, humane generals, and mild rulers

of provinces. In the present state of society it is difEcult to con-

ceive how a man of taste can have endured to gaze upon a scene of

human butchery. Yet we should remember that it is less than

half a century since bear-baiting was prohibited in England, and
we are only now attaining that stage of morality in respect of

cruelty to animals that was reached in the 5th century, by the help

of Christianity, in respect of cruelty to men. We shall not then

be greatly surprised if hardly one of the Roman moralists is found
to raise his voice against this amusement, except on the score of

extravagance. Cicero, in a well-kuo\vii passage commends tho

gladiatorial games as the best discipline against the fear of death

and suffering that can he presented to the eye. The younger

Pliny, who perhaps of aU Romans approaches nearest to our ideal

of a cultured gentleman, speaks approvingly of them, ilareus

Aurelius, though he did much to midgate their horrors, yet in his

writings condemns the monotony rather than the cruelty. Seneca

is indeed a splendid exception, and his letter to Lentulus is an
eloquent protest against this inhuman sport. But it is without

a parallel tUl we come to the writings of the Christian fathers,

Tertullian, Lactantius, Cj-prian, and Augustine. In the Confcs-

sioiis of the last there occurs a narrative which is worth quoting

as a proof of the strange fascination which the games exercised even

on a religious man and a Christian. He tells us how his friend

Alipius was dragged against his will to the amphitheatre, how he

strove to quiet his conscience by closing his eyes, how at some
exciting crisis the shouts of the whole assembly aroused his

curiosity, how he looked and was lost, grew drunk with the sight

of blood, and returned again and again, knowing his guilt yet

unable to abstain. The first Christian emperor was persuaded to

issue an edict abolishing gladiatorial games (325), yet in 404 we
read of an exhibition of gladiators to celebrate the triumph of

Honoriud over the Goths, and it is said that they were not totallj

extinct in the West till the time of Theodoric (see GamEs).
Gladiators fomied admirable models for the sculptor. One of

the finest pieces of ancient sculpture that has come down to ns is

the Wounded Gladiator of the National Museum at Naples. The
so-called Fighting Gladiator of the Borghese collection, now in the

JIuseum of the Louvre, and the Dyipg Gladiator of the Capitolino

Museum, which inspired the famous stanza of Childe Harold, have
been pronounced by modem antiquaries to represent, not gladi-

ators, but warriors. In this connexion we may mention the

admirable picture of Gerome which bears the title, Ave, Ciesar,

morituri te salutant.

The attention of archaeologists has been recently directed to the

tcsscroe of gladiators. These tesseras, of which about sixty exist in

various museums, are small oblong tablets of ivory or bone, with
an inscription on each of the four sides. The first line contains

a name in the nominative case, presumably that of the gladiator

;

the second line a name in the genitive, that of the palromts or

dominus; the third line begins with the letters SP, for $pcctalu3

or approved, which shows that the gladiator had passed his pre-

liminary trials; this is followed by a day of a Roman month; and in

the fourth line are the names of the consuls of a particular year.

Lipslus, Salumalia, Wesel, 1G73 ; Friediander, Darstellungen aus del- Siiten-

geschiehte Roms, Leipsic, 1669 1 H. Goell, Kulmrbilder aus Hellas uni Rom,
Leipsic, 1803 ; Charles MagDin, Let Origines du tliealie modeme, Paris, 1838 ; H.
Wallon, Ifisloire de Cesclamge, Paiii, 1847; Guhl and Eoner, The Li/e of the

Greets and Romans; Lecky, History o/ European Moralt, (F. &)

GLADIOLUS, a genus of monocotyledonous or endogen-

ous plants, belonging to the natural order Iridacece, ind

representative of the tribe Gladiolem, a group of bulbous

plants in which the perianth is irregular, and the stamens

unilateral and arched, with the filamentisfree. It belongs

to a 8ubdi\'ision of the Gladiolece, in which the segments of

the limb of the perianth are very unequal, and is specially

distinguished by having the perianth tube curved, funnel-
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shaped, and widening upwards, and by the segments

equalling or exceeding the tube in length. About ninety

species are described, of which number upwards of fifty are

from the Cape, and the rest from tropical Africa, the central

and southern regions of Europe, Persia, the Caucasus, and
the Levant. One species, G. illyrkus, is found apparently

wild in England, in the New Forest, Hampshire. Some of

the species have been cultivated for a long period in our

flower-gardens, where both the introduced species and the

modern varieties bred from them are very ornamental and
popular. G. segetum has been cultivated since 1.596, and
G. byzaniinws since 1629, while many additional species

were introduced during the latter half of the 18th century.

One of the earlier of the hybrids originated in gardens was
the beautiful G. Cohillii, raised in the nursery of Mr
ColviE of Chelsea in 1823 from G. concolor fertilized by G.

cardinalis. In the first decade of the century, however, the

Hon. and Eev. W. Herbert had successfully crossed the

fchowy G. cardinalis with the smaller but more free-flowering

G. hlandus, and the result was the production of a race of

great beauty and fertility. Other crosses were made with

G. iridis, G. oYipodtiflorus, G. hirsiiUis, G. alatus, and G.

luitalensis ; but it was not till after the production of G.

ffandavensis about 1843, by the crossing of G. nalalensis

with G. oppositijfofus (sometimes erroneously attributed to

nalalensis and cardinalis), that the gladiolus may be said

to have become a general favourite in gardens. Since that

ti-me the varieties have been greatly multiplied in number,
and improved in size and quality, as weU as marvellously

varied in colour and marking, so that they have now become
exceedingly popular. A few years since large numbers of

novel varieties were annually introduced by the French
llorists, but the English-raised varieties are now in great

Pleasure superseding them. One cultivator, ^f r Kelway of

Langport, devotes a space of not less than 8 acres to gladioli,

and cultivates annually from 10,000 to 60,000 each of some
of the more popular kinds, while seedlings are raised to the

extent of half a million a year. The seeds are sown in the

open ground about April, glass culture with so large a num-
ber being out of the question ; and in the first season the

young plants make bulbs averaging the size of peas. The
time occupied from the sowing of the seed until the plant

attains its full strength is from three to four years. The
approved sorts, which are identified by name, are multiplied

by means of bulblets or offsets which form around the

principal bulb or corm ; but in this they vary greatly, some
kinds furnishing abundant increase and soon becoming
plentiful, while others persistently refuse to yield ofisets.

The stately habit and rich glowing colours of the modern
gladioli render them exceedingly valuable as decorative

plants during the late summer months. They are, moreover,
very desirable and useful flower.s for cutting for the purpose
of room decoration, for while the blossoms themselves last

fresh for some days, the undeveloped buds open in succes-

sion, if the stalks are kept in water, so that a cut spike

•will go on blooming for a considerable period.

GLAMORGAN (Welsh, Gwlad Morgan), a maritime
county of South Wales, bounded on the N. by Breck-
nock and Carmarthen, on the W. by Carmarthen and its

bay, on the S. by the Bristol Channel, and on the E. by
Monmouth, the boundary line of which is the Ehymney.
Its greatest length from E. to W. is about 53 miles, its

greatest breadth from N. to S. about 29 ; its coast-line

is about 60 miles, and its area 547,070 acres.

Glamorgan, with the exception of some flat tracts 'on the
borders of the Bristol Channel, consists of a succession of

bills and valleys, the country inland growing more and
more mountainous, after a broad tract of plain on the south
coast, until on the borders of Brecknock its surface is a sea
of tills. None of the mountains rise to a great height,

JO—:23*

the most lofty, Mynydd Llangeinor, being but 1859 feet,

and the escarpment of Craig y Llyu about the same height
or a little higher. Yet their bold forms add grandeur to the
scenery of the county, and their lower, slopes are clothed
with picturesque though not large timber.

The valleys of Glamorgan have been long famous for
great beauty of scenery. The vale of Glamorgan, some 8
miles in breadth, has been truly called the "Garden of
Wales," and its climate is so mild that myrtles and other
tender plants flourish in the open air. The vale of Neath
is known to tourists as the waterfall district of South
Wales, the finest falls being betwixt Hirwain and Neath,
near the Vale of Neath Railway, viz. Cilhepstfe fall, the
three Clwngwyns, the falls of the Pyrddin, Scwd-Einon
Gam, Scwd-Gladj's, and Scwd Hen Rhydd on the Llech,
with Melincourt and Abergarwedd still nearer Neath". The
highest of these falls are above 80 feet. Swansea valiey

has also fine scenery. Other valleys are those of the

Rhymney, the Tafi", the Rhondda, and the Llwchwr, the

first two giving their names to important railways.

The rivers of Glamorgan are not large. The chief are the

Rhymney, forming the county's eastern boundary ; the Ogwr
or Ogmore, which flows into the Bristol Channel near

Porth-Cawl harbour ; the TaflF, which rises iu the Brecon
Beacon, flows southward through the county, and forms the

important harbour of Cardiff ; the Neath and Tawe, flowing

south into Swansea Bay ; and the Llwchwr, which is the

boundary of the county on the west, and, falling into C-r
marthen Bay, forms the estuary of the Burry river.

The chief geological feature of Glamorgan is the Coal-

measures, which are of the greatest thickness near Neath,

but extend nearly over the whole county, and are bounded
by a narrow band of Millstone Grit and Mountain Lime-

stone, nearly coincident with the county boundary on the

north. In the extreme south and south-west the Devonian,

Magnesian Limestone, and the Lias show themselves.

The climate is mild, and the plains on the coast as well

as inland are very fertile. The soil is a deep rich loaba,

improved by lime. Agriculture is as yet not so forward as

it might be with such a soil and climate ; but the farms are

seldom large, and the buildings are not suited to high farm-

ing. The crops chiefly raised are wheat, beans, pease oats,

barley, vetches, turnips, and potatoes. The cattle are of

good useful breeds ; and good sheep and ponies are reared

in the hill-country. According to the agricultural statistics

for 1878, the extent under the different crops (the total

area being 547,070 acres), and the numbers of live-stock,

were as follows :

—

Corn crops (two-thirds wheat and oats, and nearly

one-tliiid b.arley) 37,139 acres

Green crops (two-thirds turnips and swedes) 15,054 ,,

Gr.iss under rotation 26,468 ,,

Permanent pasture 186,697 ,,

Bare, fallow, and uncropped arable land, 33,359 ,',

Total under crops, bare fallow, and grass 268,707 „

Live Stock:—Horses, including ponies . 18,727

Cattle 46,545

Sheep , 283,389

Pigs -...- 15.572

According to the Owners and Heritages Return 1872-

73, the county was divided among 8426 proprietors,

holding 428,3^ acres, with a gross estimated annual

rental of £1,609,379. The estimated amount of commons

and waste lands was 47,018 acres. Of the owners, 78-8

per cent, possessed less than one acre, and the average

value per acre was £3, Is. 8^d. There were 16 proprie-

tors holding 5000 acres and upwards, viz., C. ,E. M.

Talbot' 33,920; Earl of Dunraven, 23,706; Marquis of

Bute, 21,402; Lord Windsor, 12,016; Earl of Jersey,

7110; Edward Eees Wingfield, 6463; Lord Tredegar,
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6157; Major Vaugtan Lee, 6128; Mrs Blandy Jeukins,

6082 ; CoL K. Lynte, 5933 ; Sir Iver B. Guest, 5640

;

T. Peurice, 5411 ; Mrs Chetwode, 5399 ; R. F. L. Jenner,

5381; C. Bailey, 5343; John D. Llewellyn, 5000.

The industry of Glamorgan is chiefly applied to its coal

and iron mines, which practically underlie the whole super-

ficies of the county, and give it its pre-eminence among
Welsh counties. In 1872 there were no less than 420 coal-

pits in Monmouthshire and South Wales, and the yield of

some 15 million tons a year came in very large proportion

from the Glamorganshire vales of Neath, Taff, Rhondda,
Ely, (fee. Within the last twenty yeare the iron works
were carried on at an enormous scale of labour and enterprise,

there being near Merthyr-TydvQ alone upwards of 60 blast

furnaces; but in 1873 it appeared that of 57 furnaces in

Glamorganshire 27 were out of blast, and at present (1879)
the industry is, from various causes, in a backward
state. Excellent means of export for coal and iron are

a^orded by the unrivalled docks at Cardiff, the enterprise

of the late and present marquis of Bute, and by those also at

Penarth at the mouth of the Ely. These have within con-

siderably les3 than a century transformed an insignificant

Welsh tovra into a leading port and emporium with a first

rate harbour and anchorage ; whilst another dock at Swan-
sea serves a like purpose for the export of the copper ore

smelted at Swansea, Neath, Aberavon, and Treforest, and
chiefly sold at public ticketings in the first-named town.

Cardiff and Swansea, especially the latter, also have a very

large export trade in patent compressed fuel prepared from
culm and tar.

Glamorgan can boast historic ruins, such as Caerphilly,

and Castle Coch near Llandaff, the former a Norman for-

tress held for Edward II. by the younger De Spencer, the

latter an early English fortress on an escarpment of moun-
tain limestone. Other ruined castles are Oystermouth and
Pennard in Gower, and Coity near Bridgend; while as

restored castles, resided in by their present owners, are

Cardiff, the residence of the marquis of Bute, St Pagan's,

near Ely station, and St Donat's and Dunraven, both on the

verge of the Bristol ChanneL The county has some fine

cromlechsat St Nicholas and St Lythan's on the Dyffrin

estate, at CottereU near Peterston, and at Arthur's Stone in

Gower. The' Sam Helen, an ancient road, traverses the

county. At Llantwit Major, near Cowbridge, was the once

famous divinity school founded by St Germanus, and pre-

sided over for an incredible term of ye::rs by St Iltyd.

Every stone in this old-world town is "of old. memorial."

Colty, Coychurch, and Ewenny, near Bridgervd, present a fine

trio of cross churches, with fortified or embattled towers,

characteristic of the county.

South of Swansea lies the promontory of Gower, famed
for the beauty of its coast scenery, its people of Flemish

descent, planted here by Henry L, and its bone-caves.

The last, in the limestone cliffs, accessible only at low water,

are at Bacon Hole, Paviland; and Rhosilly Bay.

Besides its ports, Glamorgan has abundant means of

transit in four raQways and a canal, beside numerous- tram-
ways. The county is divided into 128 parishes and 10
hundreds, and is situated in the diocese of Llandaff.' The
cathedral, 2 miles from the county town of Cardiff, having
fallen into decay through the neglect of ages previous to

1844, owed its restoration to a beauty befitting the prestige

of the earliest Christian see to the energetic endeavours
of Dean Thomas Williams. It was completed in 1869.

The great changes of recent years in elementary education

have curiously affected the statistics of schools in Glamorgan.
Whereas in 1847 there were 327 day schools in all, with

15,674 scholars, in 1877 the parliamentary return shows
a great reduction in the number of schools, though these

liavo probably a much larger aggregate of scholars. This

return exhibits 22G public elementary schools in Glamor-

gan, of which 56 were board-schools, 30 British and
foreign, 12 Roman Catholic, 1 Wesleyan, and the remainder

national, parocliial, and Church of England schools. Of
these schools, 41 had each in average attendance upwards

of 300 scholars, and 2 had upwards of 1000. Fourteen

only had night schools in operation. As in other south-

west counties, the Welsh language is losing ground, except

in remote agricultural districts.

In 1851 the population of the county was 231,849,

120,748 males and 111,101 females; and in 1871 it was

397,859, 205,660 males and 192,199 females: The popu-

lation has increased since the first census in 1801 by
326,980 persons, or 451 per cent. The county returns

two members to parliament, the borough of Merthyr one,

and the Cardiff and Swansea districts of boroughs one

each, a total of five in aU. In the year ending April 1871
the amount of real property assessed to income and pro-

perty tax was £1,219,922. The principal towns with
the populations in 1871 were

—

Aberavon^ 3,574 Llantrisaint" 2,039
Aberdare 86,112 Lloughor* 1,220
Bridgend 3,539 Merthyr Tydvil 51,949
Cardiff^ 39,536 Neath' 9,319
Cowbridge'' 1,134 Swansea* 51,702
KenSg' 591

The bibliography of the county is stronger in such old chronicles

as the Brut y Tywijsogion than in modern researches. Among its

important contributions to the Archaologia Camhrensis may be
mentioned the.Rev. H. H. Knight's Account of j^ewton HoUage in
1853 ; and Dr Thomas Kicholas's History of the Annals and Arili-

quitics of Glantorgayishire is the foundation of his Counties and
County Families of Wales, (J. DA.

)

GLANDERS, or Eqctnia, a specific infectious disease to

which certain animals, chiefly those possessing an undivided

hoof, are liable, and which is communicable from them to

man. The term farcy is also employed to designate a

variety of this affection, but there is no pathological distinc-

tion between the two. The disease as it affects animals
belongs to the subject of Veterinary Medicine.

Glanders is happily a rare form of disease in man, there

being evidently less aflSnity for its development in the
human subject than in the equine species. It occurs

chiefly among those who from their occupation are fre

quently in contact with horses, such as grooms, coachmen,
cavalry soldiers, veterinary surgeons, &c., and seems always
produced either by direct inoculation of the viriis from a

diseased animal into the broken skin, or by the respiration

of air containing the poison. It is said to have occasionally

been transmitted from man to man, but such an occurrence

is extremely rare.

A period of incubation, lasting from three to five days,

generally follows the introduction of the virus into the

system. This period, however, appears sometimes to be of

much longer duration, especially where there has been no
direct inoculation of the poison. The first symptoms are a
general feeling of illness, accompanied with pains in the

limbs and joints resembling those of acute rheumatism. If

the disease has been introduced by means of an abraded

surface, pain is felt at that point, and inflammatory swelling

takes place there, and extends along the neighbouring

lymphatics. An ulcer is formed at the point of inoculation

which discharges an offensive ichor, and blebs appear in the

inflamed skin, along with diffuse abscesses, as in phlpgmonous

erysipelas. Sometimes the disease stops short with these

local manifestations, but more commonly goes on rapidly

accompanied with symptoms of grave constitnrional disturb-

ance. Over the whole surface of the body there appear

numerous red spots or pustules, which break and discharge

' Contributory to Swansea parliamentary district of boronghs.
^ Contiibutory to Cardiff parliamentary district of boroughs.
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a tliick mucous or sanguineous fluid. Besides tliese tliere

are larger swelliugs lying deeperiu the subcutaneous tissue,

whicU at first are extremely hard and painful, and to whicli

the term farcy " buds " or "buttons" is applied. These

ultimately open and become esteasive sloughing ulcers.

The mucous membranes participate in the same lesions

as are present iu the skin, and this is particularly the

case with the interior cf the nose, where indeed, in many
instances, the disease first of all shows itself. This organ

becomes greatly swollen and inflamed, while from one or

both nostrils there exudes a copious discharge of highly

offensive purulent or sanguineous matter. The lining mem-
brane of the nostrils is covered ^vith papules similar in

character to those on the skin, which form ulcers, and may
lead to the destruction of the cartilaginous and bony

textures of the nose. The diseased action extends into the

throat, mouth, and eyes, while the whole face becomes

swollen and erysipelatous, and the lymphatic glands under

the jaws inflame and suppurate. Not unfrequently the

bronchial tubes become affected, and cough attended with

expectoration of matter similar to that discharged from

the nose is the consequence. The general constitutional

symptoms are exceedingly severe, and advance with great

rapidity, the patient passing into a state of extreme pros-

tration. In the acute form of the disease recovery rarely

if ever occurs, and the case generally terminates fatally in a

period varying from two or three days to as many weeks.

A chronic form of glanders and farcy is occasionally met
with, in which the .symptoms, although essentially the same
as those above described, advance much more slowly, and
are attended with relatively less urgent constitutional dis-

turbance. Cases of recovery from this form are on record
;

but in general the disease ultimately proves fatal by exhaus-

tion of the patient, or bj' a sudden supervention, which is

apt to occur, of the acute form. On the other hand, acute

glanders is never observed to become chronic.

In the treatment of this malady the main reliance is to

be placed on the maintenance of the patient's strength by
.".trong nourishment and tonic remedies. If the point of

inoculation of tlie virus can be early made out, its active

cauterization, as in the case of any poisoned wound, should

be resorted to. The opening of abscesses antiseptically, as

well as the use of antiseptic lotions for the affected mucous
membranes, is recommended. In all cases of the outbreak

of glanders it is of the utmost consequence to prevent the

spread of the disease by the destruction of affected animals,

and the cleansing and disinfection of infected localities.

GLA.NVIL, Glanvill, or Glantille, Ranulph de
(died 1190), the oldest writer on English jurisprudence and
chief justiciary of England in tlfe reign of Henry XL, was
bom at Stratford in Suffolk, but in what year is unknown.
There is also almost no information regarding his early life.

Butterley Abbey was founded by him in 1171. In 1174,
along with other barons of Yorkshire, he raised a body of

knights to oppose William the Lion, kmg of Scotland, who
had invaded the north of England, and it was he who took
the king prisoner at Alnwick. In 1175 he was appointed
sheriff of Torkshire, in 1176 justice of the king's court and
a justice itinerant in the northern circuit, and in 1180
chief justiciary of all England. It was under his direction

that Henry II. completed his judicial reforms, but the
principal of them had been carried out before he came into

office. After the death of Henry in 1189 Glanvil was
removed from his office by Richard I., and imprisoned till

he had paid a ransom, according to one authority, of

£15,000. Shortly after obtaining his freedom he joined
the order of the cross, and he died at the siege of Acre
in 1190. At the instance, it is supposed, of Henry 11.,

Glanvil wrote or superintended the writing of the Traclatus
le Icgibus tt consjieiudmibus regni Anolirc. which is divided

into 14 books, and is chiefly a practical treatise on tho
forms of procedure in the cicria regis or king's court, tlie

principles of law involved in these forms being only incident-

ally referred to. As the source of our knowledge regard-

ing the earliest form of the miria regis, and for the informa-
tion it affords regarding ancient customs and laws, it is of
great value to the student of English history. It is bow
generally agreed that the work of Glanvil is of earlier date
than the liegiam Majestateni, a work which bears a close

resemblance to his. To him is also ascribed the recension
of English laws made in the reign of Henry 11.

The treatise of Glanvil was first piinted in 1554. An Eiiglisli

translation, with notes and introduction by John Beames, was ]iiil>-

lished at London in 1812. A MS. copy of a Jvorman French tr.>iisla-

tioD, made apparently in the reign of King John, is contained in tlie

library of the duke of Korthuniberlani at Alnwick Castle.
"

GLANVILL, or Glakvil, Joseph (1 63G-1 GSO), was born
at Plymouth in 1G36, and was educated at Oxford uni-

versity, where he graduated as JI.A. in 1658. In lG66h&
obtained the cure of Abbey Church at Bath; in 1678 he
became prebendary of the church of Worcester, and acted a."*

chaplain in ordinary to Charles II. He died at Bath,
November 16, 1680, in the forty-fourth year of his age.

GlanviU's first work, Tlie Vanity of Dogmatizing, or Con-
fidence in Opinions, manifested in a Discoxirse of the skort-

iiess and vncertaintg of our Knowledge, and its Cavses, tcilh

Reflexions on Peripateticism,and an Apologyfor I'Jdlosojihy,

1661, is interesting as showing one special direction in

which the new method of the Cartesian philosophy might
be developed. Pascal had already shown how philosophical

scepticism might be employed as a bulwark for faith, and
Glanvill follows in the same track. The philosophic

endeavour to cognize the whole system of things by refer-

ring all events to their causes appears to liim to be from the

outset doomed to failure. For if we inquire into this causal

relation we find that though we know isolated facts, we can-

not perceive any such connexion between them as that the

one should give rise to the other. In the words of Hume,
"they seem conjoined but nBver connected." All causes

then are but secondary, are merely the occasions on which
the one first cause operates. It is singular enough that

Glanvill who had not only shown, but even exaggerated,

the infirmity of human reason, himself paid a etrange:

tribute to its weakness; for, after having combated scien-

tific dogmatism, he not onlj^ yielded to vulgar super-

stitions, but actually endeavoured to accredit them botk
in his Scepsis Scieniifica, 1665, and in his Fhilosophical

Considerations concerniirg the existence of Sorcerei's and
Sorcery, published in 16G6, in 4to. The story of the
pretended drum, which was said to have been heard
every night in the house of an inhabitant of Wiltshire

(Mr Mompesson), a story which made much noise in the

year 1663, and which is supposed to have furnished

Addison with the idea of his comedy of the Drummer,
appears to have given occasion to the latter work. At hi^

death Glanvill left a piece entitled Sadducisimts Trium-
phatiis, which was printed in 1681, reprinted with some
additions in 1682, and translated into German in 1701.

He had there collected twenty-six relations or stories of the
same description as that of the drum, in order to establusli,

by a series of facts, the opinion vzhich he had expressed in

his Philosophical Considerations. Glanvill supported a.

much more honourable cause when he undertook the
defence of the Royal Society of London, under the title of

Plus Ultra, or the Progress and Advancement of Science

since the time of Aristotle, 1658, a work which shows how
thoroughly he was imbued with the ideas of the empirical

method as in Bacon. The style of Glan\nll is clear, eas^y,

and animated ; and to the student of philosophy his worka^

are of considerable interest.
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Besides tTie works ulreaJy noticed, Glanvill wrote

—

Lux Oricntalis,

^ 662 ; Phi!osoi>hia Pin, or Discourse on the Jtclipioiis Character, and
the TcadcMy of Experimental Philosophy ; Essays on Several Im-
jm-taiU Subjects in Philosophy and Meligion, 1676 j An Essay
Concerning Preaching ; and Sermons. After his death in 1681,

there were published other sermons, &c., ill one volume 4to. See

Remusat, Hist, dc la Phil, en Angletcrrc, bk. iii. ch. xi.

GLAKUS, or Glakis, a canton of Switzerland, is bounded

on the N. and N.E. by St Gall, on the E. and S. by the

Grisons, and on the AV. by Uri and Schwyz. Its area is

266 or 267 square miles, its greatest length about 33 miles,

and its greatest breadth about 16. A thoroughly Alpine

district, sloping northwards from the lofty range which

comprises the Tddi (11,887 feet), the Biferten Stock

(11,237), and the Scheibe (9587), and including within its

limits the Glarniseh (9584) and the Miirtschen Stock (801 2),

Glarus is almost completely cut off from the neighbouring

cantons, except towards the south. Of the three passes, the

Segnes, the Kisten, and the Panix, which communicate with

the Grisons, the first and second are over the snow, and the

third has onl}' a bridle path ; and the Klausen pass and the

Pragel pass, which conduct respectively /o Schwyz and Uri,

have also mere bridle paths. As far as it is a habitable

country it may be said to consist of the valley of the Linth,

which extends from the Todi southward to the Wallenstadt

Lake along with the lesser valleys of the Sernf (or Semft)

and the Klon, which branch off to the east and the west.

The climate, it need hardly be said, is a severe one, the snow

generally remaining, even in the lowlands, tiU near the

beginning of May. The fohn at times blows with

terrific violence ; and, by a law enforced in the town of

Olarus, every fire in the place must be extinguished as

soon as it sets in. The chief sources of wealth in the

canton are the pastures and the manufacturing indus-

tries. Though copper, silver, and iron mines were formerly

wrought, the only mineral production now of commercial

importance is slate, which is extensively quarried in the

Plattenberg. Not more than a fifth of the soil is capable

of cultivation by the plough, and the agricultural produce

has consequently to be supplemented by foreign supplies.

About 9000 or 10,000 head of cattle are pastured in the

canton, and according to the census of 1876 there are 2000

sheep, 6900 goats, and 3000 swine. Neither butter nor

ordinary cheese is made in sufiicient quantities for the

local consumption, but the Schabzdger, Schotler Kiise,

Krauterkase, or " green cheese," made of skim milk, whether

of goats or cows, mixed with butter-mUk and coloured with

powdered steinklee (Xlelilotus ccerulea), is still largely manu-

factured. The curd is brought down from the mountain

chalets in sacks, which contain about 200 & each. After

being ground for about 2i hours in a mill along with the

klee powder, which is added in the proportion of 3 lb to the

100, the curd is put into shapes, and pressed in the usual

way. It grows ripe in about a year and keeps a long time.

Large quantities are exported to America. The cotton

manufacture is the .staple of the canton, and gives support

\o about a fourth of the population. Formerly distributed

through the country as a domestic industry, it is now con-

centrated in a few factory towns and villages, which in the

aggregate keep about 250,000 spindles going. The cotton

goods are sent to the East, America, and Africa. It is not

pnly in their own little country that the people of Glarus

find a field for their energies ; they have contributed to the

industries of many parts of Europe, and their poorer emi-

grants have founded three flourishing settlements in Wis-

consin—New Glarus, Vilten, and New Elm. The popula-

tion, which in 1851 was 30,213, had increased by 1870 to

35,150, and was estimated in 1876 at 36,179. The vast

mJ.jority are Protestarts, only 6,888 being Catholics accord-

ing to the census of 1870. The constitution of Glanis is

«{ the simplest kind and extremely democratic. According

to the law. of 1842, revised and sanctioned by the federal

council in 1851, the government rests in the hands of a

Landesgemeinde or assembly of the whole male population

above the age of eighteen, which usually meets on the first

Sunday in May, and elects the cantonal officials, votes the

income and poll-taxes, and passes or rejects any laws that

may be presented by the cantonal council or Landesrath.

The cantonal council consists of 117 members. A council

of 45 members, and a committee of 9 members have control

of the executive. The landamman is president of the com-
mittee, the executive council, the cantonal councQ, and tha

assembly. Justice is administered by five courts completely

independent of the, Government. Freedom of the press,

freedom of religious worship, and freedom of trade and
industry are all guaranteed. Aliens are readily naturalized

and admitted to the rights of citizens. The canton is

divided into 25 communes, only one of which, that of

Glarus, has more than 5000 inhabitants, while 16 have less

than 1000, and the smallest has only 231.

Glakus, the capital of the canton, is a flourishing little

town on the left bank of the Linth, about 1495 feet above

the sea-leveL Its environment is a remarkable one : to

the S. the Glarniseh rises 6153 feet; to the N.W. the

Wiggis, 6033 , and to the E. the Schild, 6010. The fire of

1861 devastated the greater part of the town, destroying

its Gothic church of the 10th century, the casino, the Govern
ment houses, and all its principal buildings ; 2000 of the

inhabitants were rendered houseless, and property to the

value of 8,000,000 francs was destroyed. Contributions

however were sent in from far and near to the amount of

2,754,606 francs, the federal authorities of Switzerland

voted a loan of 1,000,000 at two per cent., and the canton

furnished a subsidy at 3 per cent; the town was rapidly

rebuilt in a substantial and regular style, and the public

edifices restored. The church is used in common by the

Protestants and the Koman Catholics. The high school

accommodates 700 pupils. Most of the population, which
in 1870 numbered 5516, are supported by the cotton manu-
facture carried on in the town and the vicinity. A certain

trace of rustic life is still maintained, as the operatives have

each a bit of ground in the "almend." On the opposite

side of the river lies the industrial village of Enneda.

In the end of the 5th century an Irisn monk, Fiidolin, the

founder of the convent of SeckiDgen on the Rhine, built a church
on the site of the present town, and the name of St Hilarius, which
he gave it in honour of his patron the bishop of Poitiers, in courat

of time became corrupted to Glarus or Claris. The whole valley

was reckoned to the estates of the abbey of Seckingen, and it was
governed by a mayor or bailiff whose nomination was vested

ultimately in the Hapsburg family. The tyranny of these officers

constrained the people of Glarus to join the Helvetic confederation

in 1352, and in 1388 they secured their independence by a victory

over the Austrians at Nafels, the anniversary of which is still cele-

brated on the second Thursday of April. Zwingli the Reformer wa-s

curate of Glarus from 1506 to 1516, and by 1530 the new doctrines

had been accepted by five-sixths of the population of the canton. The
two religious parties, though they were happily prevented from
appealing to arms, continued long in a state of mutual alienation

and suspicion ; the Protestants, for example, would have nothing
to do with the Gregorian calendar because it was introduced by the

papal party. At length- a settlement of a peculiar kind was effected

in 1683. Each confession was allowed to have a cantonal assembly,

a cantonal council, and officials of its own ; while for all matters in

which both parties were interested there was a cantonal assembly
and a cantonal council for discussion and administration in common.
It was in the beginning of the ISth century that the present

prosperity of the canton received its original impulse. Cotton'
spinning was introduced in 1712 by Heidegger of Zurich, and
weaving and ca.lico-printing followed before 1750. The popula-

tion of the canton increased from 15,000 to 20,000 during tha

century. The effects of the great Revolution were beneficially

experienced, and the early part of the 19th century was marked by
numerous improvements, political and social. Till 1811 the lower
course of the Linth was extremely irregular, and its inundation!

I

had grailually turned a large stretch of country into a swamp ; butj
I under the patronage andf direction mainly, of Escher (von der Linth,
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us lie came aftenvards to he called), ttere was constructed a magni-

ficent system of canals which completely remedied the evils, aud the

desolate region soon became one of the finest parts of the canton. The

whole cost of the works up till 1823 was 974,553 francs. When the

new constitution of 1836 was introduced, the Roman Catholic min-

ority, whose influence it greatly diminished, were urged on by Bossi,

the bishop of Chut (Coire), to break offfrom their Protestant country-

men ; but the Government expelled the few priests who refused to

take the oath, and separated the canton from its connexion with

the diocese of Chur. After Bossi's death the decree of separation

was revoked. In the Sonderbund war of 1847 Glarus was true to

the federation ; and the same spirit was shown in the voting about

the constitution in 1872-75.
' See Valentin Tsclmdl, Kune ImloriscM Beschrrib- Oder Erze!Iung,der in Kriegs-

ind Fridaiszeitrn verloffmm Saclten und Hdrtdlm zu Olarus, a IGtIi-century

chronicle, printed by J. J. Blumer, w Arc/iiv fur Schweizerisclie Oeschtchli, Zunch.
TOL ll., 1863; Johann Helurich Tschudl, Btschi-eibting des lobl. Orths und Lands

Olarus, Zurich, 1714 ; Christoph TrUnipi, Ifetiere Olamer-C/ironit, Wintherthur,

1774; J. M. Schuler, Die Ltntftt/idter, Zurich, 18U; ResultaC moral du duseche des

marais dela Linth, Geneva, 1825; Melchior Schuler, Qesc'tichtedes Landes Glarus,

Zurich, 1834; J. J- Biibler, Oeschichle u. InhaJt der alten Vertrdge zirischeaden

Ke/ormirten u Katholiknn im Jianton Otarus, Glarus, 1836; J. J. Blumer, "Dai
Thai Glarus unter Sctkingen und OesteiTelch und seine BefreiunK,' in ArchwfUr
Schtzeizerische Otschichle, Bd ill., Zurich, 1844; DvOswald Uecrand J. J. Blumen-
Heer, Dtr Kanton Olarus, historisch-geographisch-statistisch geschildert, St Gall,

1846, forming part of Qemdldedei- &hwe\z , Oswald Heer, Escher von der Ltnlh, Bin
ieSeiuSW, Zuiicb, 1873; Egli, Tatctienbuih iSchmizer. Ceoyrn/iftie, Zunch, 1875.

QLA.S, John (1695-1773), the founder of the sect gene-

rally known as Glassites or Sandemanians, was born at

Auchtermuchty, Fife, where his father was parish minister,

on the 5th of October 1695. On oompletlon of his educa-

tion for the ministry at the universities, of St Andrews and
Edinburgh, he was licensed as a preacher by the presbytery

of Perth, and soon afterwards ordained by that of Dundee
as minister of the parish of Tealing (1719). During hig

ministry there he gradually formed peculiar opinions, which
as early as 1725 found expression in the formation of a

society " separate from the multitude," numbering nearly

a hundred, and drawn from his own and neighbouring

parishes. The members of this ecclesiola in ecclesia pledged
themselves "to join together in the Christian profession,

to follow Christ the Lord as the righteousness of His
people, to walk together in brotherly love and in the duties

of it in subjection to Mr Gias as their overseer in the

Lord, to observe the ordinance of the Lord's Supper once
every month, to submit themselves to the Lord's law for

removing offences" (Matth. xviii.), and so on. From the
scriptural doctrine of the essentially spiritual and heavenly
nature of the kingdom of Christ, Glas in his public teaching

drew the conclusions, not only that the church, as being
identical with that kingdom, ought to consist of none
but truly spiritual Christian men, but also that the civil

establishment of the church was unlawful and utterly incon-

sistent with the spirit of Christianity.' For the promulga-
tion of these views, which were confessedly at variance with
the doctrines of the standards of the national Church of

Scotland, he was summoned (1726) before his presbytery,

where, in the course of the investigations which followed, he
affirmed with stiU more explicitness than formerly his belief

that " every national church established by the laws of

earthly kingdoms is antichristian in its constitution and
persecuting in its spirit," and further declared opinions upon
the subject of church government which amounted to an
entire repudiatioii of Presbyterianismand an acceptance of

Independency. For these -opinions he was in 1728 sus-

pended from the discharge of ministerial functions, and
finally in 1730 deposed ; the members of the society already

referred to, however, for the most part continued to adhere
to him, thus constituting the first " Glassite" or " Glasite "

church. The seat of this congregation was shortly afterwards

transferred to Dundee, whence Glas subsequently removed
to Edinburgh, where he officiated for some time as an "elder."'

He next laboured in Perth for a few years, but ultimately

returned to Dundee, where the remainder of his life

} His argumetft is most fully exhibited in a treatise 'entitled The
Testimdny of the King of Martyrs concerning

. His Kingdom (John
xviii. 36, 37) Explained and Illustrated (1729).

was spent. In 1739 the General Assembly, without any
application either from him or from his friends, removed the
sentence of deposition which had been passed against him,
and restored him to the character and exercise of a minister
of the gospel of Christ, though declaring that he was not
to be esteemed a minister of the Established Church of
Scotland, or eligible for a charge, until he should have re-

nounced the principles embraced and avowed by him that
were inconsistent with the constitution of the church.
Besides the Testimony Glas wrote a number of papers, ex-
pository, polemical, or practical, which werepublished in a
collected edition at Edinburgh in 1761 (4 vols. 8vo), and
again at Perth in 1782 (5 vols. Svo). He died in 1773

The Glassite denomination, ' which has never been a numerous
one, is distinguished by a number of peculiarities alike in doctrine,
discipline, and worship, some of which have already been indicated.
One of the most characteristic o£ its tenets is that which owes ita
elaboration to Robert Sandeman (1718-1771), the son-in-law of
Glas, from whom is derived the name of Sandemanians, by which
the sect is principally known in England and America. In a
series of letters (1757) to Hervey, the author of Thcron and Aspasio,
he maintained that justifjing faith is a simple assent .to the divine
testimony concerning Jesus Christ, differing in no way in its
character from belief in any ordinary human testimony. No dis-
tinctive theological system, however, has as yet been elaborated
from this point of view. In their practice the Glassite churches
aim at a strict conformity with the primitive tj'pe of Christianity
as that is understood by them. Each congregation has a plurality
of elders, pastors, or bishops, who are chosen according to what are
believed to be the instructions of Paul, without regard to previous
education or present occupation, and who enjoy a perfect equality
iu office. To have been married a second time disqualifies for
ordination, or for continued tenure of the office of bishop. In aU
the action of the church unanimity iS considered to be necessary;
and if any member differ.in opinion from the rest, he must either
surrender his judgment to that of the church or be shut out from
its communion. To join in prayer with any one who is not a
member of the denomination is regarded as unlawful, and even to
eat or drink with one who has been excommunicated is held to
be a heinous sin. The Lord's Supper is observed Weekly ; and
between forenoon and afternoon service every Sunday a love feast,
at which it is incumbent on every member to be present, is held
after the manner of the primitive Christians. Mutual exhortation
is practised at all the meetings for divine serWce, it being lawful
for any member who possesses the gift to speak. The practice of
washing one another s feet was at. one time observed; and it is still

customary for each brother and sister to receive new members, on
admission, with a holy kiss. "Things strangled" and "blood"
are rigorously abstained from

; the lot is regarded as sacred ; the
accumulation of wealth is regarded as unscriptural and improper,
and each member considers his property as liable to be called for
at any time to nteet the wants of the poor and the necessities of
the church. The number of adherents at present belonging to tho
denomination is probably a little under 2000.

GLASER, Christopher, one of the minor chemists of
the 17th century,-concerning the details of whose 'life verj
little is known. He vras a native of Basel, came to Paris,

succeeded Lefcbvre as dem(3fstrator on chemistry in the
Jardin du Eoi, and was appointed apothecary to Louis XIV.
and to the duke of Orleans. He is best known to us by
his Traiie de la Chymie (Paris, 1663), which gives a very
favourable; idea of the chemical science of his time. The
little work went through some ten editions in about five-

and-twenty years, and was translated into both German
and English. Dumas and other writers indeed have spoken
very disparagingly both of the Traite and of the author's
merits and character, but this adverse judgment appears
to rest on. altogether insufficient grounds. One thing very
much against Glaser is his alleged connexion with the
marchioness de Brinvilliers. ^It does not appear, however,
that he had any share in the notorious poisonings Beyond
making the deadly substances which the marchioness and
others employed in secret. He appears to have died some
years before 1676. A salt (the normal sulphate of potas-
sium) which he showed 'how to prepare, and the medicinal
properties of which he pointed out, was named Glaseri sal
polychrestiim, or salt of many uses. The native sulphate
is still known as alaserite.
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GLASGCW, tlio most populous city in Great Britain

nest to London, is situated on the banks of the river

Clyde, in the Scottish county of Lanarkshire, about 20
mUes above Greenock, where the river spreads out into a
noble estuary, with branching lochs running deep into the

heart of the Western Highlands. It is within fen ^ ours*

railway run (405| miles) of the metropolis, and an hour
and a quarter (45 miles) of Edinburgh, the latitude being
65° 51' 32" N., and the longitude 4° 17' 54" W. The
extreme breadth of the city is about 3^ miles from north

to south, and the extreme length 5 miles from east to west.

The circumference is about 10 miles ; and the area em-
braced within the municipal boundaries is now (1S79)

61Hi acres. The population when the last census was
taken in 1871 was 477,732, but during the eight years

that have elapsed, the increase of inhabitants both in the

city proper and in its suburbs has been very great. It is

within the mark to say that above 100,000 have been

added to the population of the city; this indeed is tlio

estimate given in official registration returns, which set down
the population estimated to the middle ot 1879 as 578,156.

The smaller burghs which have sprung up round Glasgow

within the last twenty or thirty years have kept pace with

the mother burgh in development, and now contain a

population amongst them of about 170,000. As these

burghs are essentially parts of Glasgow, having been formed

by the overflow of its population, they ought to be added to

the city in any estimate of its size and importance. The
population of Glasgow, taking this basis, is therefore close

upon three quarters of a million (750,000). The increase;

of the population during ' the present century has been
greater perhaps than that of any other city or town of

the Old World. In 1801 it was only 77,385 ; in 1821 it

was 147,043; in 1841, 255,650; in 1861, 395,503; and
in 1871, 477,732. In 1877 the dwelling-houses numbered
105,062, and the rental exceeded £3,250,000.

Plan of Glasgow (central portion).

Unlike the "grey metropolis of the north," Glasgow
sliows rather poorly in the history of Scotland. Its own real

history—the history of its commerce and industries—can
hardly be dated farther back than the beginning of the last

century, when the union of England and Scotland roused
into extraordinary activity the trading spirit of its inhabit-

ants. And yet Glasgow is an old city. Its foundations
•were laid when the half-mythical Kentigern sat down by
the banks of the Molendinar, to teach the rough Celts of

Scratiiciydb the truths of Christianity. It was about the

-middle of the 6th century that this apostle of truth made
lis appearance in the west of Scotland, and built his little

wooden church on the spot upon which some centuries later

Wa successors reared the noble cathedral which still stands
in perfect beauty. One can only guess that the inhabitants

«f this portion of Strathclyde gathered round the abode and

church of St Mungo, and that as the site was pleasant, and
the Molendinar and the Clyde supplied ample store of trout

and salmon, the village under the fostering care of the

monks grew slowly till it became a place of importance.

Of that growth, however, nothing is really known till we
reach the 12th century. In the year 1115 an investigation

was ordered by David, then prince of Cumbria, of the

lands and churches belonging to the bishopric of Glasgow,

and from the deed which stUl exists it is evident that at that

tiuie a cathedral had been endowed. A few years later David

succeeded to the Scottish throne on the death of his brother,

Alexander I., and among the many endowments he made
for religions purposes, we find that he gave to the see of

Glasgow the lands of Partick, besides- restoring many
possessions of which it had been despoiled. Jocelyn yra&

bishop of Glasgow for a long period, and is memorable for
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tlie efforts Le made to robuild the catliedral wliicli had been

destroyed by .fire. He collected funds with so much
success that in 1197 the new structure was sufficiently

advanced to be dedicated. The next bishops of note were

Bodingtoa and Wisheart. The former carried on the build-

ing work of Jocelya; the latter was a patriotic Scot who
resisted the conquering army of Edward I., and was among
the first to join in the' revolt of Wallace, and to receive

Robert Bruce when he was proscribed by Edward and lay

under the ban of the church for the murder of the Eed
ComjTi. Wisheart was a prisoner from the year 1306 to the

battle of Baunoi;kburn, and ho lived to see Bruce firmly

established upon the Scottish throne. Bishop Rae deserves

mention for having built a stone bridge over the Clyde

(1345). Bishop Turnbull was the greatest benefactor the

city had tiU then found ; for he was the founder of Glasgow
university (1450). He also received a charter from James
11. in 1420, erecting tho town and the lands of the bishops

into a regality. In 1491 tho see was made metropolitan

through the influence of James IV., who had beer a canon of

the cathedral in early life. The last Roman Catholic arch-

bishop of Glasgow was James Bethune, consecrated in 1552.

At the Reformation in 1560 the archbishop fled to France,

carrying with him all the relics, documents, and valuables

belonging to the see. The cathedral, upon which so much
care had been bestowed by the successors of Bishop Jocelyn,

very nearly suflfered the devastation which was inflicted

upon so many abbeys and churches by the more bigoted of

the Reformers. It was saved by the craftsmen of Glasgow
turning out in their strength and chasing away the

destroyers of the " rookeries," who had already begun to lay

sacrilegious hands upon the venerable building. After the

Reformation, and till the Revolution of 1688, which re-estab-

lished Presbyterianism as the religious, form of worship in

Scotland, the see of Glasgow was occupied by a number of

archbishops, the tenure of whose office in many cases was
precarious. . The most notable fact after the Reformation in

the history of the Glasgow Church was the Assembly of 1G38
which was held in the city, when Episcopacy was energeti-

cally abjured, the Solemn League and Covenant accepted,

and itssignature made binding upon all who claimed the ordi-

nances of the Presbyterian Church. The fact that tho

craftsmen were zealous for the preservation of their fine old

cathedral indicates probably that the Reformation doctrines

were not received so enthusiastically in Glasgow as in many
other places in Scotland ; but they took deep root latterly,

and in the struggles for religious and civil liberty in the

17th century the inhabitants were among the foremost to

assist and endure in the good cause.

Glasgow owed its erection into a burgh to its ecclesiastic

lords. One of these obtained a royal charter from William

the Lion in the last quarter of the 12th century (between

the years 1175 and 1178), which made the town a burgh,

and gave it a market with freedom and customs. Another
charter, it la supposed, was granted in 1190, and according

to a deed dated 1208 the town was governed by a provost

and bailies, and had courts of justice for settling disputes

among the inhabitants. There are no records, however,

till almost quite recent times. A few incidents of national

history with which Glasgow was connected may be noted,

to fill up the blank from the period when it was an ecclesi-

astical town to the date at which it started its great career

as the capital of Scottish industry and commerce. Wallace

fought one of his successful battles for Scottish liberty in

the High Street of Glasgow in the year 1300. In 1350
the plague raged in the city, and returned thirty years after-

wards, though nut in- so severe a form. About 1542 the

bishop's castle, which was garrisoned by the earl of Lennox,

was besieged by the earl of Angus, then regent, and after

its surrender ou terms which were dishonoured, a skirmish

took place between the parties at the Butts to the east of
the town. The regent's troops were successful, and to
punish the inhabitants for their devotion to the Lennox
family the town was pillaged. The unfortunate Queen
Jlary visited her husband Darnley when he lay ill at bia
father's house Limmerficld, near Glasgow—a visit which
afterwards was made of fatal significance to her when her
case was heard before Queen Elizabeth in council. The
inhabitants of Glasgow' had no liking for the fair queen,
for many of them fought against her at the battle of Lang-
side, where she lost her crown and kingdom. Glasgow
seems to have been fairly prosperous after the accession of
James VI. and the union of the crowns of England and
Scotland. It was recovering from the loss which it sus-
tained by th'fe Reformation through the dispersion of tho
wealth of its ecclesiastical lords. A little trade was spring-

ing up with foreign parts, chiefly with the Low Countries.
But the city suffered somewhat severely in the reign of

Charles I. Its inhabitants had become fiercely anti-pre-

latical, and were obnoxious to the ruling powers. When
Montrose in his victorious course marched into the city

after the battle of Kilsyth he levied a heavy contribution,

although the city was suffering at the time from one of tho

periodical visits of the plague. In 1G48 the provost and
his baUies were deposed for contumacy to Charles I., and
were imprisoned for a few days, while four regiments of

foot and horse were quartered on the magistrates, council,

and session. Plague and famine prevailed during the

following year; in 1652 there was a great fire which
destroyed about a- third of the town and £100,000
worth of property. - After the restoration of Charles

II., and during the jeisecutions of his and his brother's

reign, Glasgow soflered severely. It was a centre of dis-

affection against the Government, the headquarters

of the Whigs of the west of Scotland. Glasgow prison

was filled to overflowing with the rebels, as they were
called, and it is a proof of the sympathy with which they
were regarded by the citizens that on the occasion' of

another great fire in 1678 the doors of the prison were
thrown open, and the prisoners set at liberty. "The Govern-

ment retaliated by sending an army of wild Highlanders to

the city, who savagely oppressed the inhabitants and
roused up the spirit of resistance which vented itself at

Loudon 'Hill and Bothweli Bridge. With the Revolution

peace and prosperity came to Glasgow, only to be partially

interrupted by the risings in 1715 and 1745. A regiment
of 500 men was raised in Glasgow to support William and
Mary and Presbyterian rights and jirivileges; and in return

the city was declared free by a charter, the citizens having

the right of electing their own municipal rulers.

Glasgow was not aware of the vast benefits that were
conferred upon her by the union of England and Scotland

in 1707. The measure was stoutly resisted by the inhabi-

tants, and its proclamation nearly led to a riot ; but the

merchants very soon saw that by the water highway which
flowed through the town they could have access to the pro-

fitable trade that had been opened up in North America.

Glasgow's situation for the western foreign traffic was the

best in Scotland, and inferior to none of the great towns.of

England. The Treaty of Union put every Scottish port, so

far as trade was concerned, on an equal footing with the

English ports ; and there was no reason why Glasgow should

not share in the wealth which in ever-increasing amount was
yearly coming across the Atlantic. As has been already

stated, after the troublous times of the Reformation the

trade prosperity of Glasgow was considerable. In the

middle of the 16lh century there were ten towns in Scot-

land above it in population and importance, but by the close

of the 17th century it had risen to the second rankj

with a poijulatiou of about 10,000 or 11,000, This
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Increase is to be ascribed to the monopoly which the in-
habitants had secured in the middle of the 17th century
of the sale of raw and refined sugars for the most of Scot-
land. Besides this they had the right of distilling spirits
from molasses free of duty; they conducted a consider-
able trade in cured herrings and salmon, were manufacturers
of soap, and sent to the English ports hides and linen,
bringing back in exchange tobacco and manufactured goods^
which they distributed north of the Tweed. Bristol was
then the great emporium of tobacco, and Glasgow's com-
mercial connexions with it naturally turned the attention
of its traders to that lucrative branch of commerce. 'When
it became possible for Glasgow merchants to enter iiito
competition with the merchants of Bristol, companies were
formed to carry on the trade with the North American
colonies, and a targe trade was soon established. Ships were
chartered, and as wealth poured in were built, and sailed
regularly for Virginia, Maryland, and Carolina, taking out
goods in barter for cargoes of tobacco. In 1760 Glasgow
had completely rivalled Bristol in the tobacco trade, and in
1772 its importations were more than half of the entire
quantity brought into the Unjted Kingdom. The Virginian
trade being exceedingly lucrative, Glasgow flourished under
it- The town rapidly extended westward, handsome mansion-
houses for the "tobacco lords" were erected, and the
austerity of manners which had come down from the
covenanting days was somewhat relaxed. The money made
by tobacco found its way into other branches cf commerce
and stimulated new industries. The tobacco trade however
received a crushing blow at the outbreak of the American
War,—a blow from which it never wholly recovered, for
after the war was over, and the thirteen colonies had become
the United States of North America, Glasgow was engaged in
other commercial enterprises. The distress in the city was
keen during the first years, of the war, and Glasgow capital-
ists turned their attention to the West Indies and the culti-
vation of the sugar cane. The manufacture of cotton goods
was introduced also about this time, and proved a new
source of wealth and prosperity. Calico printing, which
was soon to develop into a great industry employing
thousands of persons, was started at Pollokshaws in 1742°
the inlde loom was set up in 1732; glass-making was
established in a feeble way in 1730; and the brewing of
beer and ale owft large scale was attempted with success.
In 1764 James Watt perfected his first model of a steam
engine in a small workshop, which had been granted to him
by the senatus of the university, within the college walls.
From the Treaty of Union down to the end of the 1 8th cen-
tury, the progress of the city had been remarkable. In 1 708
the population was estimated to be upwards of 12 000-
at the end of the century it was close upon 80,000.

The Harbour.—The energies of the traders of Glasgow were
naturally somewhat confined by having a port so far away as Port-
Glasgow, and there is little wonder that, when their commerce
began to extend, they should have cast about for plans to deepen
the water-way and enable them to bring their merchandise to their
own warehouses in the city. The task which lay before them was
one involving numerous difficulties, " A hundred years ago," says

r m?'^'.
^^'^ (^"Binfer of the Clyde trust, in liis interesting sketch

of T/u! liise and ProgrUSs of the JIarhour ofOlasgmi}, " the river was
lUmost in a state of nature, and was fordable on foot at Dumbuck
lord, more than 12 miles below Glasgow." As early as 1506 the
authorities of the towns of Glasgow, Renfrew, and Dumbarton
endeavoured to remove a sandbank, a little above the latter town
and though operations were intcrmittingly carried on for some years,
they do not appear to have been very successful. Prior to 1658 the
shipping port of Glasgow was Irvine in Ayrshire, but the passage of
lighters from that place was tedious and the land carriage expensive
It was deternuncd in 1658 by the magistrates of Glasgow to purchase
Pjound at Dumbarton, and construct a spacious harbour there.
Uie nia'Mstrates of that.'royal burgh, however, objected, on the idea
that the great iiiftiix of mariners and others would raise the price
r>r provisions to the inhabitants." The Glasgow authorities, liow-
•»er, were determined to have a harbour nearer than Irvine, and in

1662 they purchased 13 acres of ground on the south side of the river
(now Port-Glasgow), where they built harbours and constructed tlio
first graving dock in Scotland. In 1688 a quay was built at the
Broomielaw, although nothing had yet been done for the deepeninf'
of the river. It was only after the city had experienced the vast
importance of loreign traffic that the magistrates, most of whom
were "tobacco lords," seriously turned their attention to the ques-
tion. In 1740 the town council authorized the expenditure of A'lOO
in making a deepening experiment below the Broomielaw quay and
fifteen years later they employed Smeaton the well-known eni-ineer
to report on the subject. He found the two shallowest places at
the lomthouse Ford, now the western boundary of the harbour, and
.at hirst, now withm the harbour. The depth at low water at tlic
former was Is inches and at the latter 18 inches, while at hich
water it was 3 feet 3 inches and 3 feet 8 inches respectivHy,
braeatoii proposed a lock and dam, four miles belpw Glasgow Bridee
so as to secure 4 feet 6 inches of water at the Broomielaw quay!
I'ortunately his report was not adopted. In 1768 the first Iberin-mngs were made on the report of Jlr John Golborne, who sucgeftcd
the contraction of the river by the construction of rubble jetties and

n •JroTT' "^ *'" ^^""^^ '^y dredging. James Watt reported in
1769 to the magistrates on the declivity of the bed of the Clyde

T T,,,^^"^ r 1""^ '° ^'''^ obdurate obstacle Dumbuck Ford,

r vie \''\<^<'1'^''™<= contracted with the town council to make this
ford 6 feet deep at low water and 300 feet wide, and carried out his
contract successfully in 1775. Rennie reported on the riverin 179<>
and recommended " the shortening of some of the jetties, the con-
struction of new ones, and the liuilding of low rubble walls from
point to point of the jetties so as to render the channel uniform
and prevent the accumulation of shoals." His suggestions were
earned out, and upwards of 200 jetties were ,constru?ted between
Glasgow and Bowling the result being a considerable improvement
in the navigation and reelam.ntion of land to the proprietors on
both banks from the alveus of the river, the greater portion of which
has since had to be purchased U high prices for other improvements
Telford, reported in 1806, and Rennie again in 1807 and the
deepening process went on without pause. In 1836 the engineer
of the Clyde Trust reported to the trustees that there was then from
7 to 8 feet of water at thi Broomielaw quay at low water, that the
litt of a neap tide, which was only sensible in 1765, was 4 feet, and
of a spring tide 7 or 8 feet, making a depth of 1 2 feet at high water
of a neap an! of 15 feet of a spring tide. The river had become
caiable of tikmg craft of 400 tons to Glasgow. In 1840 parliament
sanctioned an Act for carrying out plans for the further improve-
ment ot the navigation of the entire river under the jurisdiction of
the trastees. Upon the lines then laid down the improvements
have ever since proceeded, with only very slight modifications, but
the result may probably be best expressed in the following ficrures
In 1839 vessels of 17 feet draught of water were safely navigated to
and from the harbour, in 1854 of 19 feet draught, in 1861 of 29
feet draught, in 1862 of 21 feet draught, and in 1870 of 22 feet
draught. Only a few years ago vessels of 15 feet draught were two
and olten three tides in the river in their passage up and down but
now vessels of 22 feet draught leaving Glasgow two or three hours
before high water get to sea in one tide. The rapidity of the
deepening process has been due almost entirely to the powerful
steam dredgers employed by the trustees, to the use of the divine
bell for blasting purposes, and latterly to the introduction of steam
drilling and dynamite. The quantity of dredged matter taken
Irom the river every year is somewhere about a million and a
quarter of tons, which is carried oflf by barges and deposited in Loch
Long, an arm of the Firth running up into the Western Highlands.
During tlie last thirty-one years upwards of 20 million tons have
been dredged from the river, and since the year 1770 the cost for
dredging and depositing alone has been between £500,000 and
£600,000. The total expenditure upon the river since the year
above named has been upwards of seven millions sterling ; and the
f^enue, which a hundred years ago was £1733, is now about
210,000. The first dock constructed at the Glasgow harbour was

opened so late as 1867. Though Acts of Parliament had been
obtained more than twenty years before, the sides of the river were
utilized for quayage extension ; but within the last ten or twelve years
the pressure for space became very great, and the new dock, which is
tidal, and covers 5 J acres of water space, was found to be quite inade-
quate. A new Act was obtained in 1870 to construct docks at Stob-
cross, and these, which are now neariug completion, will have an area
of 30 acres, and will accommodate one million tons of shipping. The
estimated cost, including the purchase of land, is £1,103,000.

The traffic on the Clyde received an extraordinary im-
petus by the application of steam to navigation, and from
the date of the " Comet," which was built on the Clyde in
1811-12 for Mr Henry Bell, Glasgow has been the true
home of steam navigation. The steam shipbuilding trade
has become one of the largest industries of the city, and
with its growth the commerce of Glasgow has kept pace.
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The river has been the fruitful source of the city's greatness.

Ajs tlie accessibility of tlie water way became greater year

hy year, so the commerce and the industries of the city

developed, and the material wealth increased. Glasgow,

too, is fortunate in being the centre of an enormous coal

and iron field, in the working of which she has greatly

benefited. Her industries, now very numerous, are re-

ferred to in detail below. They embrace almost every

species of manufacture to be found in Great Britain ; and this

variety is probably the reason for the all but uninterrupted

prosperity of the city, for it is rare that every department

ijf manufacture and commerce is dull at the same time,

fler resources are so numerous that she is not much
affected by stagnation in one or two branches. But
Glasgow has undoubtedly come through one or two
crises of a serious character in the course of her industrial

pareer. In 1857 the. failure of the Western Bank struck

a hard blow at her trade and commerce, though it was

wonderful how soon she recovered from the hea%-y loss and
the. derangement of commercial affairs which were caused

by the failure. The American Civil War paralysed the

cotton manufactures of Glasgow, as it did those of Lanca-

shire ; but otherwise it did little harm, and the stimulus

that was given to shipbuilding by the carrying trade of

the world practically falling into British har>d.=; more thau

compensated for other losses. The close of the American

War was followed by a period of commercial and industrial

activity in the city, which, however, sustained a severe check

within the last two years, during which time trade has been

languishing everywhere. While enterprising citizens were

looking forward with some slight hope for signs of a revival,

the collapse of the City of Glasgow Bank on the 2d October

1878 fell upon them like a thunderbolt. In a few days

after the stoppage it was known that matters were far

worse than the most sinister prophet of evil could have

imagined, much less foretold. The whole of the capital

and reserve of the bank, amounting to close upon a million

and a half sterling, was squandered, and nearly five and a

quarter millions besides. The total loss cannot be set

down at much less than eight millions sterling, and the

most of this enormous sum had gone to support great

Indian and colonial firms, which had been hopelessly

bankrupt for years. The inquiry into the aflfairs of the

bank revealed such recklessness and misconduct on the

part of some of those who were responsible for its manage-

ment that the manager and the directors were tried on a

charge of fabricating and uttering false balance sheets.

They were all convicted, and sentenced to varied terms of

imprisonment. Since this gigantic failure Glasgow has

l>een passing through the greatest crisis of its existence.

Adminislration.—The affairs of Glasgow are managed
by a corporation consisting of 48 representatives of the 16

wards into which the city is municipally divided, and by
one representative from the Trades' and one from the

Merchants' House. The lord provost is ^he head of the

corporation, and is assisted in his executive functions by
10 bailies. The bailies hear and decide cases in the

police courts, aided by assessors, who are local legal prac-

titioners of good standing. There is also a stipendiary

magistrate who sits every day in the central police court,

imd undertakes the heavier portion of the cases. The dean
3f guild court has a certain jurisdiction over the construc-

tion of new and the alteration of old buildings. The
corporation of Glasgow, since it became popularly elected,

bas shown great and enlightened interest in the welfare of

the city. It has during the last quarter of a century

acquired three public parks for the recreation of the

citizens, and laid them out in an ornamental manner.

Within the same period, too, it has undertaken and carried

out immepse works for a supply of water unequalled in

the kingdom, has bought up the old gas-works and supplies
artificial light within and beyond the municipal boundaries,
and is at preseut engaged in bringing to a successful close
a series of city improvements on a very large scale.

Citi/ Improvements.—As the last-mentioned work is the
most important upon which the corporation has been
engaged since the introduction of Xoch Katrine water, and
formed the model upon which Mr Cross, the home secre-
tary, framed his Artisans Dwellings Act, a slight sketch
of the plan upon which it was founded may be given here.
The city had grown so fast in population during the present cen-

tury that it had heconie gi-eatly overcrowded, especially in the
central portions. From the leading thoroughfares of High Street,
Saltmarket, Trongate, Gallon-gate, and Argyll Street long narrow
closes and wjiids penetrated into the densely-built spaces behind.
The population in these regions varied from 400 to 1000 per acre,
and the dirt, darkness, and foul air in which the poor creatures
lived, made their homes breeding-places of fevers and disease of
every kind. In some of the worst spots the death-rate was 70 per
1000 per annum. The closes and wyuds, besides being dens of
disease, were the haunts of the criminal class of the population,
who were able to dispose of their plunder and escape the police with
comparative ease in these deep alleys, many of them connected with
each other by ways only known to "the experienced criminal. Some
benevolent citizens made a small efTort at improvement about twenty
years ago, by buying up one of the most notorions of these closes

;

but it was not till the City Union Railway was projected that the
attention of the municipality was fairly called to the question, or
that any step was taken by it. The Union Railway passed through
some portions of the old town which were densely overcrowded, and
it was suggested by the late Jlr Blackie, who was then chief-magis-
trate, that the corporation might work in harmony with the railway
company, and clear out old and densely-crowded properties, which
the railway only touched at certain spots. Mr Carrick, the city
architect, drew out improvement plans, and in 1866 an Act was
passed by parliament enabling the corporation to acquire old over-
crowded localities, to borrow money, and to levy rates. The
improvements contemplated involved the destruction of 10,000
houses, all of them really unfit for habitation, but which were filled

by upwards of 50,000 souls. The corporation was bound by the
Act to find accommodation for the dispossessed when the numbers
exceeded 500. In point of fact, the corporation never required to
build houses, as private enterprise more than kept pace with the
operations of the improvement scheme. By the Acv. the corporation
was empowered to borrow £1,250,000, and to levy c rate of 6d. per
pound on the rental for five years, and 3d. per pound for ten years,
by which time it was calculated the whole work would be completed.
No sooner was the Act passed than the trustees—all of them mem-
bers of the town council—proceeded to purchase the properties
scheduled, a delicate and difficult task, which, however, was most
economically carried out, first by Sir James 'Watson, and afterwards
by Mr James Morrison, the conveners. The work of demolition
also went on ; the densely-bmlt districts were cleared out, open
spaces and squares secured, streets driven through huge blocks of
buUding, others widened, tiU now there is hardly a remnant left of
the old notorious abodes of fever and crime. There is still a good
deal to do, and it may be necessary to get an extension of the time
fixed in the Act, as it expires in 1881 ; but up to the present time
upwards of 30,000 people have been turned out of their unhealthy
homes, and have been provided with better ones elsewhere. So far the
improvements have bean very cheaply executed. The great amoant
of demolition eifected by the trustees and the railway companies
greatly raised the value of building ground in the central portions
of the town; and the corporation has been able to sell the properties
which it had acquired at considerable profit, after utilizing large

portions of them for streets and open spaces. The cost to the
citizens will be the rates which have been and are to be levied ; but
perhaps to this should be added an uncertain amount represented
by the rise of house rents. . Up to May 1878 the sum raised by
rates was £305,867; and, adding to that other three years' rates, the
total amount which the improvements will cost will be about
£375,000, £40,000 of which was spent in buying a park for the use
of the people in the north-eastern district of the city.

Public Health.—The result of these improvements has

been a marked decrease in the mortality. In 1866 Glasgow
was one of the least healthy towns in Great Britain; in

1677 it was nearly as healthy as London. In 1866 the

annual death rate was 29 '6 per thousand, and continued

slightly rising or falling tOl 1875, when there was a

fall to 28'7. This was the year in which the work of the

improvement trustees began to tell. In 1876 the death

rate was 25 '2 pel thousajid. ia 1877 it was 249, and in
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1878 it was 23 -O. The imin-ovement scheme has done

good otherwise iii diiccting attentioa to sanitary questions

of all kinds. There is now in Glasgow.a public department

of health, at the head of wliich there is a most efficient

medical officer, and provision has- been made for the

isolfition of contagious diseases immediately on their break-

ing 'out. Great attention is paid to cleansing the city, and

fever epidemics, which not long ago were seldom absent,

are now very rare, and hardly ever assume large propor-

tions. Crime has also diminished as one of the results of

the city improvements, and its detection is much surer.

There can be no doubt that the demolition of so large a

number of small dwelling-houses in such a short period was

no small grievance to those who inhabited them ; not that

there ever was any lack of accommodation, but because

families had in many cases to remove to places at incon-

venient distances from their work, and into houses which,

though much better in a sanitary sense, were somewhat

dearer. The distance difficulty, however, was greatly

mitigated by the construction of tramways throughout the

town, and by the authorities providing for the running of

morning and evening workmen's cars at exceedingly low

tares; and it is scarcely doubtful that the change from

unhealthy and overcrowded houses into others roomier and

built with some regard to sanitary principles has been a

blessing to the lower class of the population. TVTieu the

»vorks are completed, Glasgow in its older regions will be

a city transformed.

Wutei- Supply.—Previous to 1859 Glasgow was supplied

"by water from the river Clyde and from ponds erected some
miles south of the city, to which the water was conveyed

by gravitation. The supply was insufficient, and the Clyde
water bad. In 1818 the idea of bringing water from.Loch
Katrine was first spoken of. The citizens at that time

begau to see that something far more extensive than had
ever been attempted was required to supply the rapidly

growing wants of the city. Between 1848 and 1855 many
schemes were proposed by the water companies afid by
private individuals, none of whict came to anything. In

1852 the corporation took the matter up, and, after a long

and arduous struggle, the Act for tapping Loch Katrine was
•carried in 1855. The corporation it is believed would have
leen defeated again but for the attention which Lord
Palmerstoa paid to a subject in which Glasgow was so

deeply interested, and for the influence which he brought
to bear in favour of the works. The engineer selected to

bring the water from a distance of 34 miles was Mr J. F.

Bateman, and four years after the passing of the Act the

•waters of the Highland loch, at the touch of Her Slajesty the

Queen, flowed into the city.

The sources of the supply are Loch Katrine witli a surface of

3000 acres, Locli Veiinaclier with an ai-ea of 900 acres, Loch
Drunkie 150 acres,— altogether about 4000 acres of water surface,and
containing within the Emits to which they may be raised or

lowered about 1,600,000,000 cubic feet of water. The drainage
aroa is 45,800 acres, and the rainfall is from 80 to 90 inches per
annum. The source is ample for the supply of a population
double that which is at present supplied, but the works are not more
than sufficient to provide 50,000,000 of gallons of water per day,
and it will be necessary before many years are past to construct

other works, probably to double that quantity. Loch Katrine is 360
feet above the tide at Glasgow, which, allowing for the loss of fall,

secures a pressure of 70 or 80 feet above the highest summit in

the city. The water is conveyed by mined tunnels, built tunnels,

aaucducts, and iron pipes. There are altogetlier 70 tunnels, one of

which is 2650 yards and another 2323 yards in length, and 8 feet

in diameter. One of these works is 600 feet below the surface.

The aqueducts over rivers and ravines of an important character

are 27 iu number ; some of these are of iron and some of masonry.
Twenty-six miles from Loch Katrine and 7 or 8 from Glasgow a large

reservoir was constructed, 70 acres in extent and capable of holding
600,000,000 gallons of water; and from this reservoir the water,

having undergone a filtering process, is conveyed in pipes to Glasgow,
trhe enginccrin a; cost of the work; was i700,000, or ten percent.

above tlie estimate, but as the contract was only for 20,000,000

"aliens per dav, and the actual product was 30,000,000 gallons, the

cost cannot be" said to have beeu excessive. There have been gi-eat

additions made to the works since they were opened in 1859, the

total cairital expenditure tit the end of 1877 being a little over

i'2,000,UOO. Tlie quantity of water brought into the city from

Loch Katrine is now 30,000,000 gallons per day, but the area of

distribution is much larger than Glasgow. In a very short time the

corporation will be able to bring in 50,000,000 gallons a day, which

is the limit of the capacity of their present works. The cost of the

water to the inhabitants is 8J. per pound on the rental, and Id.

per pound is charged for public purposes. The quality of the water

is excellent, and there can be no doubt that it has been an active

agent in improving the health of the city. Besides the Locli

Katrine works there is a supply of water from the Gorbals gi'avi-

tation works amounting to rather more than four millions o£ gallons

per day. The consumption of water over the area of distribution

is thus 34,000,000 gallons in the 24 hours, or 45 gallons for every

man, woman, aud child,—a very large supply even when deduction

is made for the water used in large public works, and for purposes

other than domestic.

Lighting.—In the parliamentary session of 1868-9 the

corporation applied for and obtained powers to purchase tlie

works of the two gas-Hght companies which had until that

period supplied Glasgow and its suburbs with gas. The
capital of these companies consisted of £415,000, ou

£300,000 of which the shareholders were entitled to profits

not exceediiig 10 per cent, per annum, the remaining

£115,000 paying dividends at the rate of 71 per cent, per

annum. The corporation agreed to give for the works t«

the shareholders annuities of 9 per cent, on the stock which

paid 10 per cent., and of 6J per cent, on the stock which

paid 7i per cent. These annuities were guaranteed by a six-

penny rate upon the whole rental within the municipality.

Besides these rates the corporation took over mortgages

amounting to £119,265. It is needless to state that, no rate

has ever been levied upon rental for the maintenance of the

gas-works, the.manufacture having proved remunerative at

a moderate charge per thousand cubic feet. The gas-works,

as taken over by the corporation, were capable of producing

6,500,000 cubic feet; but since then they have been

greatly extended at a cost of half a million sterling, and are

now capable of making 12 million cubic feet of gas. The

consumption varies between 2 million cubic feet in twenty-

four hours in summer and 11 million cubic feet during

the same time in winter. The area of supply includes

nearly all. the surrounding suburbs, in addition to the city.

The cost of gas to the consumer is 4s. per thousand cubi\*.

feet, aud no rent is charged for the use of meters.

Tramu'uys.—The next project with which the corporation

has had to do in recent years has been laying down Lines of

tramways along the principal throughfares of the city. This

work was undertaken for the purpose of preventing the

control of the streets and the street traffic from passing out

of the hands of the corporation ; the cost was about

£200,000 for 13-i miles of tramway; but this sum, with

interest at 'li per cent, per annum, is to be repaid in the

course of twenty-three years by the lessees, who also keep

up the roadway between the tramway lines, and pay a rent

of £150 per mile per annum. The fares are one penny

per mile, and the number of passengers carried is very great.

Pecuniarily the tramways have been successful.

Income and Expenditure.—The income and expenditure

of Glasgow are larger than those of many a flourishing

state. The trusts, which till quite recently were semi-

independent, but are now simply committees of the towB

council, are the police board, the water commissioners, the

gas commissioners, the city improvement trustees, parks

and galleries trust, market trust, &c. The revenues whick

they collect and distribute amount altogether to close upon

one million sterling per annum. The common good of tlie

city, that is to say, property belonging to the corporation,

is estimated as being worth about £300,000, the interest

of which is expended in maintaining what are called th»
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c.ty churches, and generally on municipal purposes for

n hich the citizens are not taxed' The number of parlia-

mentary voters in 1877-8 was 60,582, and the list of

school-board electors, which includes all ratepayers, when

tbe roll was last made up, numbered 112,897. Glas-

j;ow returns three representatives to the House of Com-
mons since 1868, each elector having, however, only two

votes. Previous to this, and from the passing of the

jijreat reform measure of 1832, the city had only two

i.'epresentatives. Glasgow has a police force of about 1000

linen, which is maintained at an expense of £78,000 per

vinnum, half of which is paid by the Government. The
iiherifFdepute of Lanarkshire holds his court in Glasgow,

tind is assisted by five sherifiFs-substitutes resident in the

>;ity. The amount of legal work which is gone through in

Jihe disposal of civil and criminal cases is very great, being

equal to about one-third of the whole disposed of in Scot-

land, including the supreme courts in Edinburgh.

Bridges and Railway Stations.—There are three fine

bridges over the river within the municipal boundaries, and

two iron suspension bridges. One railway bridge was

erected a few years ago by the City Union Railway

Company, and another by the Caledonian Railway Company
is now nearly completed. All the bridges are free.

Glasgow is the centre o£ a vast railway system, the Cale-

donian and Glasgow & South-Western Railways having

their termini in tbe city; these work with the great English

lines, the Midland and the London & North-Western Com-
panies. The St Enoch's Square station, which provides for

the traffic over the Glasgow & South-Western, City_Union,

and Midland Companies, is one of the most spacious in the

United Kingdom. The same companies are erecting an
equally commodious goorls station in High Street ; the

Caledonian Company, finding themselves greatly hampered
for room at the old terminus in Buchanan Street, are

building a colossal structure in Gordon Street ; and the

North British Company, which have their headquarters in

Edinburgh, are greatly extending their present limited

accommodation in Dundas Street.

Public Buildings.—There are not many of these of im-
portance in Glasgow. The one which naturally attracts

the greatest attention of strangers is the cathedral, which
is now in a complete state of repair, and a iaya years ago,

through tii9 munificence of Glasgow citizens and of noble-

men and gentlemen of the vicinity, its windows were filled

with richly stained glass from one of the great stained glass

establishments of Munich. The cathedral is acknowledged
to be a fine specimen of Early English Gothic. It is

situated in a good position in the north-east quarter of

the city, and is about lOi feet above the Clyde level. Its

form is that of a Latin cross with short transepts. The
length from east to west is 319 feet, its breadth 63 feet,

the height of the choir 93 feet, and of the nave 85 feet.

At the intersection it has a tapering octagonal spire, the
height of which is 225 feet. It contains 147 pillars and
159 windows. The crypt under the choir is exceedingly
fine and complete. The Royal Exchange in the centre of
the city contains a newsroom 122 feet in length by GO feet
broad. Its portico is formed of 12 fluted Corinthian
columns, supporting a rich frieze and pediment ; the north
and south sides of the building are ornamented by a
colonnade of Corinthian pillars. The Royal Infirmary is in
the Roman style of architecture from a design by Adams.
It has been greatly extended since its erection in 1792.
The City Hall is a plain building capable of holding up-
wards of 3000 people. The new Public Halls, opened in

1677, are the most recent addition to the architecture of
tha city. The building cost upwards of £80,000, and
smce its opening has been mainly used for masical enter-
Viinments, music being one of the arts which has been

cultivated with the greatest success in Glasgow of late years.
The principal hall in this fine building, which is of the
classic style of architecture, is capable of holding between
4000 and 5000 persons. By far the grandest building in

Glasgow, however, is the new university structure on
Gilmorehill, which is described below. During the last
thirty years a vast improvement has been made in Glasgow
in church architecture. Dissenters who were satisfied in the
earlier part of the century with plain meeting-houses nov.

vie with each other, and with the Church of Scotland, in
the elegance and adornment of their places of worship.
There is probably no town in the United Kingdom which
has spent more upon ecclesiastical buildings in recent
times than Glasgow, or which in this respect has made
greater improvements in taste. The Roman Catholics

and Episcopalians, nearly one-fourth of the population of

the city, have also erected some very fine ecclesiastical

edifices. The street architecture of Glasgow has greatly

improved, many of the large business firms having rebuilt

their warehouses upon a splendid scale. The new post-

office buildings in George Square also deserve mention.

The work of the post-office of Glasgow has increased with

the increase of the city, and is now practically larger than
that of any other town save London. It was found
necessary a ie'^ years ago to extend the accommodation, and
now the greater part of one side of George Square is

devoted to postal and telegraph purposes. The new
buildings are plain but massive, and seem to have been
planned on the principle of the least ornament with tbe

most room. The corporation have obtained an Act for the

er'jction of municipal buildings on the east side of George
Square. Not without reason has Glasgow been called one of

the best built cities of the empire, its substantial masonry
owing much to the excellent quality of the material, a
sandstone quarried in abundance all round the city.

Statues.—The public statues in Glasgow aro not numer-
ous, though several of them are very fine. Most of them
are in George Square. Tbe equestrian statue of the great

duke of Wellington stands opposite the main entrance to

the royal exchange, and that of William III. is close to the

junction of Trongate with the Saltmarket, High Street,

and Gallowgate, the ancient cross of the city. In George

Square there are equestrian statues of the Queen and
the late Prince Consort, a seated figure of James Watt,

statues of Sir John Jfoore, Lord Clyde, Sir Robert Peel, Sir

Walter Scott, James Oswald of Auchincruive, Thomas
Graham the celebrated chemist, Robert Burns, Thomas
Campbell, and David Livingstone. The statue of Burns,

executed by Jlr George E. Ewing, a Glasgow sculptor, was

subscribed for in shUlings by the working classes of

Scotland.

University and Schools.—Of the educational institutions

of Glasgow precedence must be given to the university. As
already stated this great seminary of learning was founded

by Bishop Turnbull, who obtained a papal bull for the

purpose, dated 7th January 1450. By this bull a corporate

body was formed, consisting of a chancellor, rector, and

dean, with doctors, masters, regents, and students, in the

several faculties into which it was divided. One of these

was known as the pedagogium, or college of arts. This

school of learning was first situated in Rottenrow (1459).

James, Lord Hamilton, bequeathed to the principal regent

of that college some buddings and several acres of land, on

part of which in the High Street the college was afterwards

erected. The college of arts was restored and endowed by

James VI. During the period which intervened between

1577 and 1688 the university underwent many changes;

but in the year 1693, each of the Scottish colleges having

received a grant of £300 per annum out of the bishops'

rents, the_Glasgow institution again revived ; and having
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received otLor public aud piivate gifts, its progress nas

been siuce miinterriipted. The academic body of the uni-

versity consists of the chancellor, the lord rector, the deau

of facult}', the principal and vice-chancellor, aud the pro-

fessors. The whole business of the university is transacted

in three distinct courts, viz., the senatus, the faculty, and

the comitia. Thers are many bursaries connected with

the college, the most important being those bequeathed

by Mr Snell, by Mrs Black, the widow of a late minister

of the Barony church, and by Mr Orr-Ewing, M.P. for

Dumbartonshire. The college buildings in High Street

were principally erected in 1593 and 1658. The spire,

which was 153 feet in heiglit, possessed a lightning con-

ductor which was reared under the auspices of Franklin in

1772.

The present university buildings at Gilmorehill occupy a

magnificent site above the Kelvin, overlooking the Kelvin-

grove Park, and commanding a splendid view of the valley

of the Clyde. In 1860 the commissioners under the ''Uni-

versities Scotland Act" reported that in the interests of the

university it was necessary that the college should be re-

built, and that the site which it occupied in High Street

was most ineligible for the purpose of the university. In

1863 the promoters of the City of Glasgow Union Railway
Company offered to purchas'e the college grounds for the

sum of £100,000, which was ultimately accepted; and dur-

ing the negotiations Government offered to give £21,400,
on condition that £24,000 for the erection of an hospital

was raised by private subscription. On the 29th July

1864 the lands of Gilmorehill, consisting of 43 acres, were
purchased by the senate for £65,000 j about six months
later the adjacent lands of Donaldshill were secured for

£16,000, and the property of Clayskps, containing 5 or 6

acres, was bought for a hospital site for the sum of £17,400.
Part of the lands- of Gilmorehill not required for the

university were advantageously sold to the corporation of

Glasgow. Sir Gilbert Scott was appointed architect of the

new buildings at the end of September 1864, and the plans

were completed and approved of in the beginning of 1666.

The estimated cost of the building, including hospital, was
£266,000,—a sura far beyond the means of the university

authorities. The citizens of Glasgow, however, came heartily

to their help, and subscribed liberally to the iDoilding fund.

In January 1868 Government agreed to give £120,000, on
condition that the same amount was raised by private sub-

scriptions. The work at once progressed under these assur-

ances of support, and on the 8th October 1868 the founda-
tion stone of the new buildings was laid by the Prince of

M'ales. In 1870 the buildings were so far completed that

the removal from High Street took place, the last meeting
of the senatus in the old college buildings having been
held on 28th July of that year. The financial difficulty,

however, proved a very seriou,s one. The cost of the build-

ings greatly exceeded the estimate, and went far beyond
the funds placed at the disposal of the senatus, although
the public subscriptions amounted to nearly £160,000.
The fine building is therefore up to the present time
incomplete. The tower had to bo stopped when less than
half-way up, and the grand hall, designs of which were
prepared by Sir Gilbert Scott, is still untouched. The
senatus, however, has now been practically relieved of its

difficulties by the splendid contributions! of the marquis of
Bute and of Mr Charles Randolph, one: of the pioneers of
steam shipbuilding on the Clyde. "The marquis has given
£40,000 for the erection of the common hall, and ^v.
Randolph bequeathed £60,000 for thd completion of the
buildings. With these sums at its disposal the senatus
will no doubt in a few years finish this noble structure,

and it will then be unequalled, so far as the building is

concerned, as an educational institutii' '>.

The following notes, descriptive of the new buildings,

are from the pen of the architect :

—

. The ancliitectuial style of the building is founded on tlist of
works of the 14th century, sulyect to some modifications inlroducc<l
with a view to giving the building a character allied to that o£ the
oM Scottish buildings. It is probable, however, that during the
14th century this specific character may not have prevailed in Scot-

land. It seems, in fact, to have been introduced from France at a
later period, and worked up with so much originality into buildings

iu Scotland as to have become quite received as the style of the
country. In France it had existed at least from the ISlli century,

so that what has been done in the design of the college is to trans-

late back the characteristics in question, and to unite them with the
general style of the architecture of the 14th ceutury, though in

Scotland they may not probably have actually existed till a later

date. As the building stands on the crown of a hill, whose principal

and rapid slope is toward the south, it- has been made to occupy,
as far as may be, the whole of the ridge facing in tliat direction liy

a long aud continuous front of about 540 feet in length. In advance
of this lengthened facade is a system of terraces, bringing the giouud
down by gradual steps towards the Kelvin, which iiows through a

deep ravine along its base. The southern fa9ade comprises three

more lofty portions, a central block and two corner towers, between
which are two ranges of buildings of smaller elevation. The centie

of the line of building facing the south is occupied by a lofty tower,

through which, on the ground floor, is the principal entrance to the

building. There is also a gateway through the centre of each of the
lower ranges of building, arched and groined, leading into the east

and west quadrangles. Another main entrance is provided in the
central block of the northern range of building. This entrance
consists of a double gateway, the passages from which turn round
to meet one another in the basement within the building. Muck
in the same manner, the north side of the building is divided into

five parts, the angle blocks forming towers, similar to those iu front
j

but facing each quadrangle there is a°building of great dimensions,
one of which is devoted to the museum and the other to the
library. Between these is a central block, in this case of less ele-

vation than the main side portions, containing the students' read-
ing-room below and the hall of the Hunterian museum above.

The whole rectangular range of buildings, thus briefly described,

is about 540 feet in length by 300 feet in breadth, occupying the
greater part of the crowu of the hill. From it to the west extend
the difl'erent ranges of the principal's and professor's' houses, while
towards the south-east the outline is prolonged and diversified by the
chemical laboratory, a partially detached building of octagonal form,

and, at the north-east, by the anatomical rooms. The library and
museum are alike in design. There are two great lialls in each, oc-

cupying respectively the ground and first floors, these being 129 feet

long by 60 ieet wide.

Anderson's College, formerly called Anderson's (or the

Andersonian) University, was founded by John Anderson,
professor of natural philosophy in the university of Glasgow
in 1795, and endowed by liim with valuable philosophical

apparatus, a museum, and a library. It is governed by 81
trustees, and its object is to bring literary and scientific

education within the reach of the mass of the community.
Every branch of study taught in Glasgow university is

provided for, with the exception of divinity. Drs Garnett
and Birkbeck were the original professors of natural philo-

sophy and chemistry ; Dr Ure and Thomas Graham a'.so

occupied chairs in this college ; and it was there that the

first mechanics' class was established in Great Britain.

The trustees contemplate the removal of the institution to

the west end of the city, where it is believed it will greatly

extend its sphere of usefulness. The number of students

in 1878 was 986; and those attending popular evening
classes, at which lectures are delivered in various branches
of science, numbered 992.

The High School or Grammar School, formerly in John
Street and under the charge of the corporation, is the

oldest educational institution in the city. It appears that

a grammar school existed in Glasgow early in the 14th

century, being then dependent on the cathedral church.

Up to 1834 its masters taught only Latin aud Greek, but

at that period the school underwent a complete alteration.

Two of the classical masterships were suppressed, and in

lieu of these teachers of English grammar, foreign

languages, writing, arithmetic, geography, mathomatici!,

^and drawing were introduced. The name was also changed
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from the grammar scliool to the high school. The school

was up to 1873 under the control of the corporation, but
it was in that year placed under the jurisdiction of the

school board of the city. In 1878 the school was removed
to Elmbank Street, to the premises occupied by the Glasgow
academy—a commodious building. The high school has

been greatly improved by the school board, and is now
one of the best secondary educational establishments in

Scotland. It has upwards of 500 pupils. There are other

secondary schools in Glasgow that are doing good educa-

tional work. Among these may be mentioned the Glasgow

academy, the Kirklee academy, and the schools belonging

to Hutcheson's hospital. There is also a Government •school

of design well attended, a technical school recently insti-

tuted, the mechanics' institution, founded in 1832, for the

purpose of diffusing a knowledge of science among the

vorking classes, the athenaeum, which draws its studeats

pr?ncipally from the lower middle class, and the normal

fcchools belonging to the Church of Scotland and the Free

Cburch, for the training of teachers.

The passing of the Education (Scotland) Act in 1872
gave Glasgow an opportunity of dealing practically with the

dense ignorance that prevailed within her boundaries.

Before the Act passed it was believed that at least 20,000
(possibly far more) children in the city received no educa-

tion whatever. The school board has persistently dealt with

these uneducated waifs, and the most of this large ignorant

mass have been reacJied. There are now not more than

3000 children of school age who are not receiving some
education in the board and other schools. The school

board rate in the city is 4d. per pound on the rental.

The amount raised per annum is about £30,000.
Libraries, Museums, kc.—The libraries open to the public

are Stirling's public library, a large collection of literature,

and famous for its tracts of the 16th and 17th centuries,

and the Mitchell public library, established a few years ago

by the munificence of a citizen of Glasgow, who left about

£80,000 for the purpose. This library is under the manage-
ment of the town council, and during the short period of its

existence has collected a large number of valuable books.

It is meant to be a consulting library. The college library

is very extensive, but can only be used by alumni of the

university. An industrial museum was instituted some
years ago in the old residential building of the West End
Park. An addition was made to it about three years since,

.'i.nd the collection is now very considerable. It is supported

under the Parks and Galleries Act, as are also the corpora-

tion galleries of art, a collection of pictures and statuary,

.icquired partly by purchase but more largely by donation

and bequest. The galleries contain a very valuable series

of old Dutch masters, and there is a noble statue of Pitt

by Chantrey. The Hunterian and Andersonian museums
are accessible to the public. The Hunterian contains a
noble collection of anatomical subjects, and a most valuable

assortment of coins. There is a botanical garden in Glas-

gow, but this has never been worthy of the city.

Theatres.—The drama has always been tolerably well

patronized in Glasgow, which now contains some half dozen

theatres.

Commercial Institutions.—The Chamber of Commerce
was instituted in 1783, for the purpose of encouraging and
protecting trade, and keeping a watchful eye on whatever

might be supposed to affect the commercial interests of

Glasgow and its neighbourhood. There are eight banks
and branch banks in the city, two of them being jjroperly

Glasgow institutions; they are all joint-stock companies.'

In 1815 the first attempt was made in Glasgow to estab-

lish an institution for the accumulation of the savings of

t'uo community, the Provident Bank. This and some others

«f a like kind in 1836 were all merged in the National

Savings Bank, which Las had a most successful career. The
deposits nov.r amount to about £2,771,066, and the de-

positors are 104,329 in number.
Parks.—Tlie city is specially well provided with public

parks, although not more than a quarter of a century has
elapsed since it possessed only one— Glasgow Green—

a

noble expanse alo^g the north bank of the river, which
was long neglected and uncared for. Since that time
Kelvingrove Park, in the Kelvi^n valley at the west end of

the city, was acquired, and laid out under the direction of

Sir Joseph Paston, and it has been frequently added to.

At a later date the Queen's Park, on the southern out
skirts, was formed ; and subsequently the city improve-

ment trust expended £40,000 on the purchase and
laying-out of the Alexandra Park on the north eact side ol

the city. These parks are all liberally maintained by the

parks and galleries trust of the town council.

Glasgow has been almost exclusively a commercial citj

within the last half century. As wealth increased culture

also increased, though more slowly. The university ha=

always been the centre of intelligence in the city, and many
of its professors have been conspicuous for their devotion to

the applications of pure science to the development of the

arts and manufactures. Of the great names connected
with this institution it may suffice to mention Baillie,

whose letters on the troubles of the Nth century, recovered

by the late Dr Laing of Edinburgh, added considerably U
our knowledge of that period, and Professors Adam Smitl
and Thomas Eeid. James Watt, though not a member of

the university, was generously protected by it when the

burgesses of Glasgow refused to allow him to open shoj

within the jurisdiction of the trades house and magistrate.'

of the city. There are many literary men, and poets of thi

minor class, who claim Glasgow as their birthplace, bul
none of them reached sufficient eminence to claim particulai

notice. Of the practical workers who by their mechanical
aptitude, amounting in many cases to genius, have pusbec
on the industries of the city, it is impossible here to give

even meagre biographical details. The commercial capita?

of Scotland has prospered more by the general eneigj
and indomitable perseverance of its inhabitants than bj

the special genius of individuals.

IxuusTRiES.—The most outstanding feature iu the inJnstria!
position of Glasgow is the great variety and wide range of iti

manufacturing and trading activity. While no one of the gieat
industries occujiies a position of predominant importance sc
as to stamp itself as the peculiar characteristic of the town,
there are numerous leadhig departments of industry which have
been long established and are prosecuted on a great scale, while a
variety of special manufactures have found their principal centre

in Glasgow and the Clyde valley. "When to this fact is added the
consideration that Glasgow is one of the three princijial seaports oj

the United Kingdom, it will at once be obvious that the wealth and
prosperity of the city are contributed to by many separate and ini^

poitant streams. Tlie circumstances and conditions which have
favoured the establishment of the leading industries in Glasgow are

quite as varied as are the industries themselves. The abundance of

pure water in the hiU streams around the city led at an early date
to the introduction of bleaching, calico-printing, and allied pursuits;

and these, in their turn, reacted favourably on hand-loom weaving
and other textile manufactures. In a similar way the first begin-

nings of the now great chemical industries are clearly related to the
early stages of the bleaching and printing trades. The fact, how-
ever, that the town is actually built within the richest coal and
ironstone field in Scotland has had, of all causes, the most import-

ant influence in determining the current and prosperity of local

industries. Further, the river Clyde, rendered navigable for vessels

of the largest tonnage, flowing through the centre of that great coal

and iron region, presents incomparable facilities for the prosecution

of shipbuilding and marine engineering. But beyond the advantages
of natural position and niiueral wealth it is right to say that

Glasgow owes much of her industrial prestige to a long line ol

highly-gifted, ingenious, sagacious, and energetic citizens, whose-

influence has not only been stamped on local industries, but has
been felt and acknowledged throughout the entire world.

The principal industries of Glasgow range themselves under Jh«



646 GLASGOW
heads separately noted below. With respect to inauy nf them it

is a matter of regret that no trustworthy source of siieciilc iiiforma-
tiou exists ; and thus the origin, vicissitudes, and jHogress of really
important trades can only be recorded in vague and general terms.

Textile manufactures.—The industries embraced under tliis

head were the first which gave Glasgow a place among the great
manufacturing communities ; but though, through many changes
and fluctuations, they continue to yield extensive employment, tliey

how occupy a comparatively secon(lary position. In the cotton trade,
whi(3i originated about 1780, Glasgow possesses several factories

which are reckoned among the largest in the trade ; the industry
has, however, for a number of years been in a stationary if not
declining condition. The manufacture of light textures has always
been the leading feature of the Glasgow trade,—plain, striped, and
figured muslins, ginghams, and fancy fabrics forming the staple.

Thread manuOicture, although specially a Paisley industry, is also
extensively prosecuted in Glasgow. According to a return obtained
in 1875 the whole cotton industry of Scotland afforded employment
to 33,276 individuals, and excepting about 10 per cent, it was
entirely centred in Glasgow and the surrounding district. Jute and
silk are staples worked only to an inconsiderable extent in Glasgow,
though about a century ago the manufacture of silk gauze flourished
extensively, and has left traces of its former importance to the
present day. The most characteristic of woollen and worsted manu-
factures is carpet weaving, all the leading kinds of carpets being ex-
tensively made, and the " tapestry " -curtains and portieres made by
several finns are examples of highly artistic woollen fabrics.

Bleaching, Prinling, atid Dyeing.—These allied industries took
root in the Glasgow district at an earlier period than that of their
introduction into the rival regions of Lancashire, calico-printing
having been begun near Glasgow in 1738. The use of clilorine in
bleaching was first introduced in Great Britain at Glasgow in 1787,
on the suggestion of the illustrious James Watt, by his father-in-
law, a local bleacher ; and it was a Glasgow bleacher—Charles
Tennant—who first made and introduced bleaching powder
(chloride of lime). The dyeing of Turkey red was begun as a
British industry at Glasgow by two eminent citizens—David Dale
and George M'Intosh—and that unequalled colour was long locally
known as Dale's red. All these industries continue to hold a fore-

most place in Glasgow, a large amount of gi'ey cloth being sent from
the Lancashire looms to bo bleached and printed in the Scotch
works. In particidar Turkey red dyeisg and printing have developed
to an extent unequalled in any other manufacturing centre.

Chemical Manufactures.—The operations of bleaching and calico-
printing in the early part of last century gave rise to such chemical
manufactures—the preparation of dye liquors, &c.—as these in-
dustries demand. The discovery of bleaching powder by Charles
Tennant.in 1799 led directly to the development of the great chemi-
cal works of C. Tennant & Co. at St Rollox and its various
branches, and gave the first great impetus to chemical manufactures
in Glasgow. Among the prominent chemical industries are to be
reckoned the alkali trades—including sodg, bleaching powder, and
soap-making—the preparation of alum and prussiates of potash,
bichromate of potash manufacture (an industry peculiarly identified

with Glasgow), the extraction of iodine and other products from
sea-weeds, dynamite and gun-powder manufacture, the malung of
flint glass, bottle glass, paper, white-lead and other pigments, and
brewing and the distillation of spirits. The numerous chemical
preparations used in the bleaching and calico-printing trades are also
nmon" the local manufactures, as well as the preparation of starch,
Briti'^h gum, and dextrine, and the manufacture of lucifer matches.

Iroir Manufacture and other Metallurgical Industries.—Although
the blast furnaces of Scotland are distributed over several of the
midland counties, the great proportion of them are in Lanark-
shire and Ayi-shire, and the trade is entirely controlled and practi-
cally monopolized in Glasgow. The discovery of the value of
blackband ironstone by Mushet and the invention of the hot-blast
by Neilson were two events which exercised a wonderful influence
on the development of iron smelting in Scotland. So rapid was
the expansion of the industry during the earlier half of this century
that in 1&59 one-third of the whole iron produced in the United
Kingdom was Scotch. For 20 years past the trade has shown
little elasticity, the annual production averaging about a million
of tons of pig iron,—the maximum output having been reached in
1870, when 1,206,000 tons were smelted. 'In 1877 of a total of
152 furnaces existing there were 109 in blast, and of the whole
131 were situated in Lanarkshire and Ayrshire, 102 of these being
in operation. The entire output of pig iron in that year was
982,000 tons, while in 1878 from 90 furnaces in blast the production
is estimated at 902,000 tons. The number of malleable iron works
in Glasgow and its neighbourhood is 22, having had during 1877
345 puddling furnaces and 53 rolling mills in operation. Mild steel
is manufactured on an extensive scale by the Siemens-llartin pro-
cess, and a small amount of crucible cast steel is also made. Other
metallurgical industries include the extraction of copper by
Henderson's wet process, and a limited amount of ?inc smelting.
^aqfnuTina.—^Vith abundance of iron and coal, asd great

facilities of both land and water cnmage, it is only to be eypecte I

that mechanical engineering should be tarried on in Glasgow wiUi
peculiar energy and success. Almost all ilcpartments of engiiiccrir^g

work are well represented in the district; and among tlie speclit

features of the industries may be enumerated the great water aiid

gas pipe casting establishments, sanitary and general iron-foundirj',

malleable iron tube making, locomotive engine building, the mani>-
facture of sugar machinery and of sewing machines,—two gi-ait

establishments on the model of American factories for the lattir

trade being conducted by the Singer and the Howe Machine Copi-
panies respectively. The marine engineering works of the Clvde--
Avliich in many instances are worked in direct connexion" with
shipbuilding yards—are equipped on a scale worthy of the grait
industry of which they form an important part ; and few establish-
ments exist in any other quarter capable of producing the enormous
forgings for propeller shalts, &c., of ocean steamers, which form a
regular item in the undertakings of Glasgow engineering firms.

Shipbuilding is the greatest of all the modern industries of Glas-
gow, and the position attained by the shipbuilders of the Clyde is

a matter of imperial consequence and national pride. Tlie sliip-

building yards of the Clyde extend from Eutliergleu above Glasgow
to Greenock,—Dumbarton, Port Glasgow, and Greenock having
an important stake in the industry, in some years about half tli'e

total tonnage built in the United Kingdom has been launched fro™
the Clyde yards, as is shown by the following statement :

—

'^''aydl
''"1"'^''^'''

}
196.229 230,347 232,926 202,430

"^"iiniuaSsdom } P*'"^8
"'•''8 "3,543 003,807

1875. 1876. 1877.

211,482 171,824 109,383

472,053 378,020 450,963

During the year 1878 the tonnage launched on the Clyde from the
yards of 35 different firms amounted to 222,853 tons, one vessel, the
"Gallia," built for the Cunard Company, being of 5200 tons
burthen,—a tonnage, however, which has been exceeded by the
Guion steamer "Arizona" (5500 tons), launched in 1879. The
work turned out is very diversiiied, but as a rule of the highest
class, and includes armour-pljited and other vessels for the Koyal
Navy, mail and passenger ocean steamers for the great Transatlantic
and other lines, river steamboats famous tliroughout the world
I'or swiftness and elegance of appointments, merchant sailing vessels,

dredging plant, and hopper barges. With the exception of a very
insignihcantproportion of wooden vessels, the whole of the shipping
built on the Clyde is of iron and steel, the latter having recently

been introduced with great success. The shipbuilding trade in

Glasgow indeed owes its extraordinary expansion almost entirely

to the rapid supplanting of wood by iron as a building materia).

Twenty years ago, in 1859, the tonnage launched measured onlj

35,709 tons, from which amount, by rapid strides, it reache^I in 1863
a total of 123,262 tons, and in 1874 the maximum amount of

262,430 tons was floated off.

Co.MJiEUCE.—For a century past the records of the Clyde Navi-
gation Trust indicate that the trade of Glasgow, so far as regards
shipping, hasprogressed, withfew and unimportant fluctuations, with
steady rapidity. In 1778 the annual revenue of the Clyde Trust was
£1733; in 1828 it* amounted to £17,669, a tenfold increase in 50
years; and in 1873 the total amounted to £217,100. Of course

these figures do not necessarily indicate a corresponding expansion
of shipping trade, though they probably bear a close relation to the
comparative v^lue of cargoes caiTied. In the year 1828 the tonnage
of vessels of all kinds which arrived in the harbour of Glasgow was
696,261, the sailing vessels having numbered 4405 of 214,315 tons,

and the steamers 7100 of 481,946 tons. For the year ending 30th
June 1878 the arrivals of sailing ships numbered 2727, with
457,290 tons capacity, andof steamers there were 13,210, the tonnage
of which amounted 2,154,733 tons,—in all 15,937 arrivals with »

gross tonnage of 2,612, 023 tons, beingthegi-eatest amount on record.

In that year the weightof goods imported from abroad was 658,319
tons ; and coastwise 586,576 tons were landed at Glasgow, making
in all 1,244,895 tons. The foreign imports consisted in largest

measure of Indian corn, wheat, flour, and other food substances, with
timber, pyrites, iron ore, and sulphur, the coasting arrivals contain-

ing principally limestone, iron, cement, potter's clay, salt, timber,

and food stulls. The goods shipped to foreign ports amounted to

712,249 tons, and coastwise 603,374 tons left Glasgow, making in all

1,315,623 tons. The principal exports were coal, iron, cast pipes,

chairs and other railway iron, chemical manufactures, and general

machinery, with malt liquors and spirits ; and in the coasting trade

the leading articles were of a similar general description. The great

tulk of the foreign trade is with New York and Canadian ports,

India, France, Spain, and Belgium ; and coasting traffic beyond the

Clyde estuary is directed principally to Liverpool, Belfast, Dublin,

Londonderry, Wateriord, Bristol, and London ; but there are few

commercial ports throughout the world which have not more or less

direct traduig communication with the port and harbour of

Glasgow. U. H. S.^JPA.)
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GLASS
HiSTORV.

THE art of glass-makiug, unlike that of pottery, would
appear uot to have been discovered ood practised by

different nations independently, but to have gradually

spread from a single centre. Xo trace of it was observed

among the inhabitants of America at the time when that

continent was discovered, although considerable progress

in the arts had been made by some among them, e.n.,

tli3 Mexicans and Peruvians ; but the steps by which it

reached China may be indicated with much probability.

The credit of the invention was given by the ancients to

the Phoenicians, as is shown by the well-known story of its

fortuitous discovery by Phrenician merchants, who rested

their cooking pots on blocks of natron (sub-carbonate of

soda), and found glass produced by the union under heat of

the alkali and the sand of the shore (Pliny, IS'at. Hist.,

x£.iLvi. 26, Go). A glassy mass may, however, be produced
in the smelting of many metallic ores, silica being present,

while the fuel supplies the alkali ; or by the combustion of

great masses of reeds or straw, in wLich the elements of

glass are present,—lumps of coarse imperfect glass being

•ften found on the spot where a stack of wheat has been

burned. Now the Egyptians practised metallurgic opera-

tions from a very early period, and vast heaps of. straw are,

and no doubt have been from the earliest times, accumu-
k.ted in that country, and probably uot unfrequently set on

fi.-e. The adoption of glass as a substance capable of being

Biide subservient to the use of mankind may therefore be

diieto the intelligence of some one who noticed its fortui-

tous production there. Be this as it may, by far the earliest

csaniples of glass existing of which the dates are attested

by inscriptions are of Egyptian origin. The earliest of

these, a small lion's head of opaque bins glass of very fine

colour, but changed esternally to an olive green, was found
at Thebes by Signor Drovetti, and is now in the British

Museum ;
i on the underside are hieroglyphics containing

the name of Nuantef IV., whose date according to Lepsius's

chronology was 2423-2380 B.C. A bead of duskj' green

glass bears the pra;nomen of Hatasu, a queen who is con-

jectured to have lived about 1450 b.c. (Wilkinson, Slanners

and Customs of the Ancient E<jyptians, vol. iii. p. 88).

That sudx may be the real dates of these objects is con-

firmed by the fact , that glass bottles containing red wine
are represented on monuments of the fourth dynasty,

more than 4000 years old ; and in the tombs at Beni
Hasan, dating from the reign of Usurtesen I., at least

2000 years B.C., the process of glass-blowiag is repre.sented

in an unmistakable manner (Wilkinson, vol. iii. p. 89).

A^ery many examples of glass found in Egypt may be seen

in museums, but, as they rarely bear inscriptions, it would
be difficult to trace the progress of the art through them

;

no competent person has hitherto undertaken the task. The
manufacture probably continued to flourish as well during

the period of the native monarchy as in that of the Greek
dynasty ; and its importance after -the subjugation of the

country to JJome was probably even increased by the

new market tlien opened to its products. Martial {Ep.,

xxi. 74) alludes to the importation of Egyptian glass into

Rome ; and it is mentioned in an ordinance of Aurelian

Hadrian in a letter addressed to the consul Servianus men-
tions glass-blowing as one of the chief industrial occupations

of the inhabitants of Alexandria. The manufacture was
not confined to that city, but was also carried on in the

• See introduction to Catalogue nf Glass Vi^sscls in the South Ken-
fiV-jton Museum, where an engraving of it is given.

lower Diospolis on Lake Meusaleh, as appeacs by a passage-
in the Periplus Maris Erythrcei (c. 6).

Much of the Egyptian glass was uncoloured and of a
somewhat dusky hue ; of the coloured and ornamental
varieties perhaps the most characteristic examples are the
small vases usually in the form of either alabastra or am-
phorae, but occasionally in that of a'l Egyptian column. In
these the prevailing colour is a deep transparent blue ; but
not unfrequently the colour of the body of the vase is some
shade of pale buff, fawn, or white (au imitation probably
of arragonite, Egyptian alabaster), sometimes de.?p green,
and in rare cases red. In almost every example the surface
is ornamented by bands of colour, white, yellow, or tor-

quoise blue, forming zigzag lines ; in some examples there
are only two or three such lines, in others tlie whole surfaca

is covered by them. These lines are incorporated with the
surface of the- vessel, but do not penetrate through its entira

thickness. By the Greeks and Etruscans such vessels were
evidently much valued ; the amphorce have been occasion-

ally found in tombs, furnished with a stand of gold. In
Rhodes and elsewhere they have been found associated with
objects which probably do not date from an earlier period

than the 3d or 4th century before Christ, and it does not

appear that they are met with in tombs later than the
Christian era ; when coloured or ornamental glass vessels

are discovered in these last, they are of a different character.

Another species of glass manufacture in which the

Egj-ptians v.-ould appear to have been peculiarly skilled is

the so-called mo.saic glass, formed by the nnion of rods of

various colours in such a manner as to form a pattern ; the

rod so formed was then reheated and drawn out until

reduced to a very small size, a square inch or less, and
divided into tablets by being cut transversel}', each of these

tablets presenting the pattern traversing its substance and
visible on each face. This process was no doubt first prac-

tised in Egypt, and is never seen in such perfection as ia

objects of a decidedly Eg)-ptian character in design or in

colour. Yerj' beautiful pieces of ornament of an architec-

tural character are met with, which probably once served

as decorations of caskets or other small pieces of furniture,

or of trinkets ; also tragic masks, human faces, and birds.'

Some of the last-named are represented vith such truth of

colouring and delicacy of detail that even the separate

feathers of the wings and tail are well distinguislied,'

although, as in an example in the British Mu.?eum, a human-

headed bawk, the piece which contains the figure may not

exceed three-fourths of an inch in its largest dimension.

Works of this description probably 1 -long to the period

when Egyjjt passed under Pioman domination, as similar

objects, though of inferior delicacy, appear to have been

made in Eome.
The Phoenicians probably derived their knowledge of the'

art from Egypt ; whether this be so or not, tliey undoubt-

edly practised it from a very early period and to a verj

large extent. Probably much the same processes were em-

ployed in Pha'niciaand Eg3-pt during some centuries before

the Christian era, as they certainly were in Phoenicia,

Egypt, and Piome for some centuries after. It seems pro^

bable that the earliest products of the industry of Phoenicia

in the art of glass-making are the coloured beads which have

been found in almost all parts of Europe, in India and

other parts of Asia, and in Africa. The " aggry " beads, so

much valued by the Ashantees and other natives of that

part of Africa which lies near the Gold Coast, have pro^

bablj' the same origin. Tlifise coloured beads are usually of

opaque glass; they exhibit great variety of colouv and
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pattern, and very different degrees of skill in mmipubtion.

Their wide dispersion may be referred with much proba-

bility to their having been objects of barter between the

Phoenician merchants and the barbarous inhabitants of the

various countries with which they traded. It is probable,

however, that many of the specimens which exist in our

museums date from times several centuries later than those

in which Tyre and Sidon flourished ; for, as we may learn

from the Periplus and Strabo, glass in various forms was

an article imported in the 1st and 2d centuries, as well

into the emporia of the Red Sea as into the ports of Britain.

Even at the present day beads are very extensively made
at Venice for export to Africa, which bear a resemblance,

doubtless not accidental, to those whicli we have reason to

believe to be of very early date.

Next in date to the earlier Egyptian examples mentioned
above would' appear to be the vase of transparent greenish

glass found in the north-west palace of Nineveh, and now
in the Ikitish Museum. On one side of this a liou is en-

graved, and also a line of cuneiform characters, in which
is the name of Sargon, king of Assyria, 722 B.C. Frag-

ments of coloured glasses were also found there, but our

materials are too scanty to enable us to form any decided

opinion as to the degree of perfection to which the art was
carried in Assyria. JIany of the specimens discovered by
Layard at Nineveh have all the appearance of being Roman,
and were no doubt derived from the Roman colony, Niniva
Claudiopolis, which occupied the same site.

The Greeks, excellent in the ceramic art, do not appear

to have cultivated the art of glass-making at a very early

period ; but it was probably made in many places on the

shores of the Mediterranean for some centuries before the

Christian era. At Jlycenaj many disks of opaque vitreous

pastes were found by Schliemann, and very similar objects

at lalyssus in Rhodes ; but it is not certain that these may
not have been brought from Egypt, where very similar

objects have been found, or whether they ought not to be
attributed to Greek or to Phoenician artisans. At Camirus
in Rhodes, however, many vessels of glass of very elegant

forms have been discovered, which were probably made in

-the island.

In Etruscan tombs in Italy are also found glass vessels

of peculiar character; these are small bowls resembling
in form the half of an egg ; they are usually of the variety

of glass which is mentioned further on as "madrepore," the

ground green and transparent, the stars yellow, while patches

of colour of gold and of filigree glass are sometimes inter-

spersed. They differ from and appear to be earlier than
the madrepore glass, fragments of which are so often found
in Roma They are also said to be found in 'Magna Grsecia.

Another variety found in tombs in the same district is of

blue and opaque glass, with much gold in leaf, all twisted

together; the most frequent form in which this kind of

glass has been found is that of a bottle several inches long
and about one inch in diameter, without a neck, having
probably had a mounting of gold. It remains to be deter-

mined whether these should be attributed to a Greek cr

to a Phoenician origin. Glass, however, was occasionally

used for purposes of architectural decoration during the

best period of Grecian art, for Stuart and Revett, when
describing the temple of Minerva Polias at Athens, give

the following note :
—" A remarkable singularity observed

in the capitals of this portico is in the plaited torus be-

tween the volutes having been inlaid at the interstices with
coloured stones or glass." Sir H. Jlarch Phillips states

that be v?cll remembers having remarked these decora-

tions, and that he believes them to be of blue glass.*

• An example of the employment of glass in a like manner Is

indicated hy the odd story which Pliny tells [Xat. Hist.,' xxxx'ii. 6,

17) .hat on the tonjb of Uermias, a inince of the island of Cyprus,

In the firit centuries of our era the art of glass-m.ikijig

was developed at Rome and other cities under Ecman rale

in a most remarkable manner, and it reached a point ol

excellence which in some respects has never been excelled

or even perhaps equalled. It may appear a somewhat ex-

aggerated assertion that glass was used for more purposed,

and in one sense more extensively, by the Romans of tha

imperial period than by ourselves in the present day ; bulj

it is one which can be borne out by evidence. It is trus

that the use of glass for windows was only gradually ex-

tending itself at the time when Roman civilization sank

under the torrent of German and Hunnish barbarism, and

that its employment for optical instruments was only known
in a rudimentary stage ; but for domestic purposes, fo;f

architecturaldecoration, and for personal omamentsglasswas\

unqu6:'.-Ionably much more used than at the present day.

It must be remembered that the Romans possessed no fine

porcelain decorated with lively colours and a beautiful glaze;

Samian ware was the most decorative kind of pottery which

was then made. Coloured and ornamental glass held among
them much the same place for table services, vessels for

toilet use, and the like, as that held among us by porcelain.

Pliny {Nal. Hist., xxxvi. 26, 67) tells hs that for drinking

vessels it was even preferred to gold and silver. Trebellius

Pollio, however, relates of the emperor Gallienus that he

drank from golden cups, despising glass, than whicli, he said,

nothing was more vulgar. Glass was largely used in pare

ments, and in thin plates as a coating for Walls. It vra?

used in windov/s, though by no means exclusively, micSj

alabaster, and shells having been also employed. Glass>

in flat pieces, such as might be employed for windows,

has been found in the ruins of Roman houses, both v.

England and in Italy, and in the house of the faun at

Pompeii a small pane in a bronze frame remains. Glass

of this description seems to have been cast on a stone,

and is usually very uneven and full of defects; although

capable of transmitting light, it must have given at bes*

an indifferent view of external objects. 'When the window
openings were large, as was the case in basilicas and othei

public building? and even in houses, the pieces of glast

were, doubtless, fixed in pierced slabs of marble or in

frames of wood or bronze.

The invention and ingenuity emploj'ed by "the Roman
artisans in producing variety in glass vessels are most r&.

markable; almosteverynieans'of decoration appears to have

been tried, and many methods of manipulating glass, which
have been considered inventions, have in reality been
anticipated by the glass-workers of the period under con-

sideration. The fertility of invention which devised so

many modes of ornamentation and so many shades of colour,

and the skill with which tha manual execution is carried

out, alike deserve great admiration. This prodigious

variety seems to show that glass-making was at that time

carried on, not as now in large establishments, which pro

duoe great quantities of articles identical in form and
pattern, but by many artificers, each working on a small

scale. This circumstance enables us to understand why
very pure and crystalline glass was, as Pliny tells us, more
valued than any other kind. To produce glass very pure
and free from striae and bubbles, long-continued fusion is

required ; this the system of working of the ancients did
not allow, and their glass is in consequence remarkable
for the great abundance of bubbles and defects which it

contains.

was a marble figure of a lion with eyes of emerald which shone so
brightly into the sea that they frightened away the tunnies from the
adjacent fisheries, so that it became necessary to change the eyes. In
the great marble lion discovered by Mr Newton near Cnidus, and now
in the British Museum, in the place of the eyes are deep sockets wlBch
probably, like those of the Cypriote lion, were- filled with co!o«ici\
glass.
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The Romans had at their cummaiid, of transparent

colours, blue, green, purple or amethystine, amber, brown,

and ruse ; of opaque colours, white, black, red, blue,

yellow, green, and orange. There are many shades of the

former as well as of the latter, particularly of transparent

blue, and of opaque blue, yellow, and green. Of opaque

colours many varieties appear to be due to the mixture of

one colour with another. In any largs collection of frag-

ments it would be easy to find eight or ten varieties of

opaque blue, ranging from lapis lazuli to turquoise or to

lavender, and sis or seven of opaque green. . Of red the

varieties are fewer; the finest is a crimson red of very

beautiful tint, and there are various gradations from this to

a dull brick red. One variety forms the ground of a very

good imitation of porphyry ; and there is a dull semi-

transparent red which, when light is passed through it,

appears to bs of a dull green hue. With these colours

the Roman vitraruts worked, either using them singly or

blending them in almost every conceivable combination,

sometimes, it must be owned, with a rather gaudy and

inharmonious effect.

These combinations of colour were effected in two ways

:

—first, by glasses of two or more .colours being combined

so as to traverse the entire substance of the object ; and,

secondly, by the superposition of the one colour on the

other.

To the former class belong all those termed mosaic and

mille fiori, where the process of manufacture was the pre-

liminary union, by heat, of threads of glass into a rod,

which when cut transversely exhibited the same pattern in

every section. Such rods were placed together side by

side, and united by heat into a mass which was then

formed into cups or other vessels. A vast quantity of

small cups and pateras were made by this means in

patterns which bear considerable resemblance to the sur-

faces of madrepores, and are of the same kind as those

which by the Venetians are termed " mille fiori." In

these every colour and every shade of colour seem to have

been tried iu great variety of combination with eflfects more

or less pleasing, but transparent violet or purple appears to

have been the most common ground colour. Although

most of the vessels of this mille fiori glass were small, some
were made of large size ; a fragment in the possession of

the present writer must have formed part of a dish not

less than 20 inches in diameter. Another variety of glass,

evidently much used, is that in which transparent brown
glass is so mixed with opaque white and blue as to re-

semble onyx. This was sometimes done with great success,

and very perfect imitations of the natural stone were pro-

duced. Sometimes purple glass is used in place of brown,

probably with the design of imitating the precious mur-
rhine. Imitations of porphyry, of serpentine, and of

granite are also met with, but these were used chiefly in

pavements, and for the decoration of walls, for which
purposes the onyx-glass was likewise employed. Under

- thb head must also be included the interlacing of bands
and threads both of white and of coloured glass. Vessels

are found composed of bands either so placed in sections

as to present a plaited pattern, or simply arranged side

by side ; others, again, resemble the Venetian vitro di

trina, threads of opaque white or yellow glass being twisted

with clear transparent glass, and the vessel then formed by
th'fe welding together of the rods so made, Blue threads

are occasionally intermixed, and several varieties of pattern

may be found ; but this branch of the art does not appear

to have baen carried by the Komans to anything like the

perfection to which it was afterwards brought by the

Venetians.

So few examples of glass vessels of this period which
have been painted in enamel have come down to us that

it has been questioned whether that art was then practised
;

but several specimens have been recently described which

can leave no doubt on the point ; decisive examples are

afforded by two cups found at Vaspelev, in Denmark,
engravings of which are published in the Annaler for

Nordish Oldkyndeghed for 1S61, p. 305. These are small

cups, 3 inches and 2i inches high, 3| inches and 3 inches

wide, with feet and straight sides ; on the larger are a lion

and a bull, on the lesser two birds with grapes, and on eaoli

some smaller ornaments. On the latter are the letters

DVB . E. The colours are vitrified and slightly in relief

;

green, blue, and brown may be distinguished. They were

found with Roman bronze vessels and other articles.

Vessels also are not uncommon on the surface of which

enamel colours appear in the form of spots ; it is probable

that these were applied in the form of melted glass, not, as

in true enamel painting, in that of a finely divided powder

tempered with an essential oil and applied cold.

The first place among those processes in which one colour

was superimposed on another may be given to that by

which the cameo glass was produced. In this a bubble of

opaque white glass was formed at the end of the tube used

by the glass-blower; this was coated with transparent blue,

and that again with opaque white, and the vessel required

was formed from this threefold globe. The outer coat wa,^

then removed from that portion which was to constitute

the ground, leaving the. white for the figures, foliage, or

other ornamentation ; these were then sculptured by means
of the- gem-engraver's tools. Pliny no doubt means to

refer to this when he says {Xat. Hist., xxxvL 2G, 66),

"aliud argenti modo cselatur," contrasting it with the

process of cutting glass by the help of a wheel, to which

he refers in the words immediately preceding, "aliud torno

teritur."

The famous Portland or Barberini vase is the finest ex-

ample of this kind of work which has come down to us.

and was entire until it was broken into some hundred

pieces by a drunken medical student some years ago. The
pieces, however, were joined together by Jlr Doubleday

with extraordinary skill, and the beauty of design and
execution may still be appreciated almost as well as when
it was intact A letter written by Wedgwood in 1786 to

Sir William Hamilton has been published in the life of the

former by Miss Jleteyard (vol. ii. p. 577), which contains

some interesting remarks upon this beautiful work of art.

He concludes with the assertion, " I do not think £5000
for the execution of such a vase, supposing our best artists

capable of such a work, would be at all equal to their gains

from the works they are now employed in.'' It is true that

the gem-engravers of that day received very high pay for

their work.

The two other most remarkable examples of this cameo
glass are an amphora at Naples and the Auldjo vase.

The amphora measures 1 foot |- inch in height, 1 foot

7i inches in circumference; it is shaped like the eartheii

amphoras with a foot far too small to support it, and must

no doubt have had a stand, probably of gold ; the greater

part is covered with a most exquisite design of garlands and

vines, and two groups of 'boys gathering and treading grapes

and playing on various instruments of music ; below these

is a line of sheep and goats in varied attitudes. The grouiul

is blue and the figures white. It was found in a house in

the Street of Tombs at Pompeii in the year 1839, and is

now in the Royal ituseum at Naples. It is well engraved

in Richardson's Studies of Ornamental Design. The Auldjo

vase, a part of which is or was in possession of Mr Auldjo,

and another in the British Museum, is an cenochoe about 9

inches high : the ornament consists mainly of a most
beautiful band of foliage, chiefly of the vine, with bunches

of grapes ; the ground is blue and the ornaments white

;
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it was found at Pompeii in tlie house of the faun. It also

has been engraved by Ricliai-dson.

Costly as these beautiful objects must have been, a very

great number of them existed, for even now fragments of

tea to fifteen may probably be met -nith in the hands of the

curiosity dealers in Rome iu the course of three or four

toonths. The same process was used in producing large

tablets, employed, no doubt, for various decorative purposes.

in the South Kensington Museum collection is a fragment

i)f such a tablet or slab ; the figure, a portion of which

femains, could not have been less than about 14 inches high.

The ground of these cameo glasses is most commonly

transparent blue (often lined with opaque white to throw

up the colour), but sometimes opaque blue, purple, or dark

fcrown. The superimposed layer, which is sculptured, is

generally opaque white. A very few specimens have been

faiet with in which several colours are employed.

-At a long interval after these beautiful objects come those

Vessels which were ornamented either by means of coarse

threads trailed over their surfaces and forming rude patterns,

«r by coloured enamels merely placea on themin lumps;

and these, doubtless, were cheap and common wares. But

s modification of the first-named process was in use in the

4th and succeeding centuries, showing great ingenuity and

manual dexterity,—that, namely, in which the added por-

tions of glass are united to the body of the cup, not through-

oat, but only at points, and then shaped either by the wheel

or by the hand. The attached portions form in some

instances inscriptions, as on a cup found at Strasburg,

•which bears the name of the emperor Masimian (286-

310 A.V.), on another in the Vereinigte Sammlungen at

Munich, and on a third in the Tfivalzi collection at Milan,

where the cup is white, the inscription green, and the net-

work blue. Probably, however, the finest example is a

situla, 10.\ inches high by 8 inchea wide at the top and 4

inches at the bottom, preserved in the treasury of St Mark
at Venice. This is of glacs of a greenish hue; on the upper

pirt is represented, in relief, the chase of a lion by two men
on hoi-scback accompanied by dogs; the costume appears to

be Byzantine rather than Roman, and the style is very bad.

The figures are very mueh undercut. The lower part has

four rows of circles united to the vessel at those points alone

where the circles touch each other. • All the other examples

liave the lower portion covered in like manner by a network

of circles standing nearly a quarter of an inch from the

fcody of the cup.^

The art of glass-making no doubt, like all other art,

fleteriorated during the decline of the Roman empire, but

it is probable that it continued to be practised, though with

constantly decreasing skill, not only in Rome but iu the

provinces. Some few existing vessels, as two chalices of

coarse blue glass in the British Museum, may perhaps be

referred to this period, but the most remarkable production

was mosaic for the decoration of churches. Examples of

such decorations may be still seen in Rome dating from
€very century through the dark ages; and, though glass for

mosaic was certainly made at Constantinople, and perhaps

also at Ravenna, it is probable that it was also made iu

Rome. . Glass was largely used in the immense windows
of the churches built between the 3d and the 10th centuries.

The first mention of coloured glass in a church window
occurs in the time of Pope Leo III. (795-816); but pro-

bably it was used at a much earlier period.

l^HISIOUY.

' An example connected with tha specimens just described is tho

«ap lielonging to Baron I^ionel de Rothschild ; though externally of an

opaqu6 greenish colour, it is Ijy tran-^mitted light of a deep red. On
the outside, in very high relief, ore figures of Bacchus with vines and
Irtiitliera, some portions being hollow from within, others fixed on tho

exterior. The changeability of colour may remiud us of tlie " calices

tifiioolorts" which Hadrian £cnt to Scrvianus,

Some of the Roman artificers in glass no doubt emigrated

bo Constantinople, and it is certain that the art was prac-

tised there to a very great extent during the Middle

Ages. One of the gates near tbe port took its name
from the adjacent glass-houses. St Sophia when erected

by Justinian had vaults covered with mosaics and immense

windows filled with plates of glass fitted into pierced marble

frames; some of the plates, 7 to 8 inches wide and 9 to 19

high, not blown but cast, which are in the windows,

may possibly date from the building of the church.

Glass for mosaics was also largely made and exported.

In the 8th century when peace was made between the

caliph Walid and the emperor Justinian II., the former

stipulated for a quantity of mosaic for the decoration of the

new mosque at Damascus, and in the 10th century the

materials for the decoration of the niche of the kibla at

Cordova were furnished by Romajius II. In the 11th

century Desiderius, abbot of Monte Casino, sent to Con-

stantinople for workers in mosaic. Tho grounds of the

Byzantine mosaics were usually either of gold or silver, a

thin leaf of the metal having been enclosed between twa

layers of glass.

We have in the work of the monk Theophilus, Diversarum

Ariium Schedula, and in the probably earlier work of

Eraclius, about the 11th century, instructions as to the

art of glass-making in general, and then as to that of

producing coloured, gilt, and enamelled vessels, whicli

these writers speak of as being practised by the Greeks.

But we look almost in vain for existing specimens of

such works. Perhaps the only entire enamelled vessel

which we can confidently attribute to Byzantine art is

a small vase preserved in the treasury of St Mark at

Venice, a very clever reproduction of which was exhibited

by the Murano Glass Company at the Paris exhibition of

1878. This is decorated with circles of rosettes of blue,

green, and red enamel, each surrounded by lines of gold ;

within the circles are little figures evidently suggested by
antique originals, and precisely like similar figures found

on carved ivory boxes of Byzantine origin dating from

the 11th or 12th centuries. Two inscriptions in Cufic

characters surround the vase, but they, it would seem, are

merely ornamental and destitute of meaning. The presence

of these inscriptions may perhaps lead to the inference that

the vase was made in Sicily, but by Byzantine workmen.-

Of uncoloured glass brought from Constantinople several

examples exist in the treasury of St Mark at Venice, part

of the plunder of the imperial city when taken by the

crusaders in 1204. The glass in all is greenish, very thick,

with many bubbles, and has been cut with the wheel; i»

some instances circles and cones, and in one the outlines of

the figure of a leopard have been left standing up, the rest

of the surface kaving been laboriously cut away. The in-

tention would seem to have been to imitate vessels of rock.

crystal.

Probably at Alexandria, one of the great seats of glass- Alex-

making, the art survived the conquest of Egypt by the *"''"*

Saracens, for a glass disk serving as a weight has been met
with in Egypt bearing the date 96 of the Hegira, corre-

sponding with 715 A.D. (see memoir by Mr E. T. Rogers,

Journal of Ike Royal Asiatic Society, voL X. pt. 1). Numer-
ous later examples leave no doubt that the manufacture o£

glass continued to exist in Egypt, though perhaps in a

• The Sano Catino at Genoa, supposed throughout the Middle Ages

to have been an emerald but really composed of green glass, is a shallow

hexagonal dish rather clumsily formed and finished by cutting. It wafl

perhaps originally a paten, and was taken at the captui-e of Ciesarea li|

1101. At Reichenau in the Lake of Constance, is (or was) preserved a

slab of transparent green glass 2 feet wide by 1 3 inches high and 3 inches

thick, which was also supposed to be an emerald. According to tradi-

tion it was sent to Charles the Great by the empress Irene.
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liingiijsliing conditiou. In the lltli century, however, we
lind in tli8 life of St Odilo, abbot of Fiilda {ob. 1049), men-

tion of a " vas pretiosLssimum vitreum Alexandrini generis,"

and i'l the same century Nasir Ibn Khusru {8afaniainah,

publislied by Eoyal Asiatic Society), who visited Jerusalem

in lOGO, says that pictures of our Lord and others iuoneof

tlie churches of that city were covered with plates of glass.

No examples of ornamental vessels dating from this period

ha.ve, however, come down to us. But we have many very

remarkable examples of the skill of Egyptian and Syrian

glass-workers in the 1 3th and i4th centuries,—large bottles,

basins, and lamps, very striking objects from the free use

of enamel and gilding in their decoration. This is, as in

most objects of Eastern art, chiefly composed of inscriptions

written in large characters ornamentally treated; but

figures of birds, lions, sphinxes, etc., may be found, especially

on vessels made in Egypt Although there may have been

some indigenous practice of the art of glass-making in the

East,—for in the cup of Chosroes I. of Persia (531-579)
preserved in the Bibliothfequo Nationale at Paris are

medallions of coloured and moulded glass,—the arts of

gilding and enamelling, as we see them exhibited in the

Syrian and Egyptian works of the 13th and 14th centuries,

were probably derived from the Byzantines. Damascus
was also the seat of a like manufacture. In inventories of

the 14th century, both in England and in France, mention
may frequently be found of glass vessels described as of the

manufacture of Damascus. That city was taken by Timur
in 1402, and we are told by Clavijo, who visited his court

in 1403-1406, that he carried otf to Samarcand "men
who made bows, glass, and eartlienware, so that of these

articles Samarcand produces the best in the world."

Glass no doubt continued to be made, as it still is, in

Syria and Persia, but no very remaiKable products of the

manufacture are known in Europe, n'ith the exception of

.feraia. some vessels brought from Persia, blue richly decorated

with gold. These probably date from the 17th century,

for Chardin tells us that the windows of the tomb of Shah
Abbas II. {ob. 166G) at Kom, were "de cristal peint d'or

et d'azur." At the present day bottles and drinking vessels

are made in Persia which in texture and quality differ little

from ordinary Venetian glass of the 16th or 17th centuries,

while in form they exactly resemble those which may be
seen in the engravings in Chardin's Travels.-

India. Pliny states {Nat. Hist., xxxvi. 26, 66) that no glass

was to be compared to the Indian, and gives as a reason

that it was made from broken crystal ; and in another
passage (xii. 19, 42) he says that the Troglodytes brought to

Ocelis (Ghella near Bab-el-Jlandeb) objects of glass. We
have, however, very little knowledge of Indian glass of any
considerable antiquity. A fsw small vessels have been

• found in the " topes, " as in that at Manikyala in the

Punjab, which probably dates from about the Christian era;

but they exhibit no remarkable character, and fragments

found at Brahminabad are hardly distinguishable from
Roman glass of the imperial period. The chronicle of the
Singhalese kings, the Mahawanso, however, asserts that

mirrors of glittering glass were carried in procession in 306
B.C., and beads like gems, and windows with ornaments like

jewels, are also mentioned at about the sam6> date. If there

really was an important manufacture of glass in Ceylon at

this early time, that island perhaps furnished the Indian
glass of Pliny ; or it is possible that it really came from
China. Glass is made in several parts of India—as Behar
and Mysore—by very simple and primitive methods, and
the results are correspondingly defective. Black, green,

red, blue, and yellow glass is made. The greater part is

worked into bangles, but .some small bottles are blown
(Buchanan, Journey throvyh Mysore, vol. i. p. 147; vol. iii.

p. 369)

The history of the manufacture of glass in China is
obscure, but the common opinion that it was learnt from
the Europeans in the 17th century seems to be erroneous.A writer in the Memoires concernant les Chiiiois (vol.
ii. p. 46) states on the authority of the annals of the
Han dynasty that the emperor Ou-ti (140 b.c.) had n.

manufactory of the kind of glass called "lieou-li," thut
in the beginning of the 3d century of our era the emperor
Tai-tsou received from the West a considerable jiresent of
glasses of all colours, and that soon after a glass-maker came
into the country who taught the art to the natives.

The Wei dynasty, to which Tai-tso>i belonged, reigned in
northern China, and at this day a considerable manufacture
of glass is carried on at Po-shan-hien in Shantung, which it

would seem has existed for a long period. The Rev. A.
Williamson {Joiirney.s in North China, i. 131) says that
the glas3_ is extremely pure, and is made from the rocks
in the neighbourhood. The rocks are probably of quartz,
i.e., rock crystal, a correspondence with Pliny's statement
respecting Indian glass which seems deserving of attenticm.

Whether the making of glass in China was an oiigipal dis-

covery of that ingenious people, or was derived via Ceylon
from Egypt, cannot perhaps be now ascertained ; the manu-
facture has, however, never greatly extended itself in China.
Tiie case has been the converse of that of the Romans; the
latter had no fine pottery; and therefore employed glass as tho
material for vessels of an ornamental kind, for table services
and the like. The Chinese, on the contrary, having from
an early period had excellent porcelain, have been careless
about the manufacture of glass. A Chinese writer, however,
mentions the manufacture of a huge vase in 627 a. a,
and in 1154 Edrisi (first climate, tenth section) mentions
Chinese glass. A glass vase about a foot high is preserved
at Nara in Japan, and is alleged to have been placed there

in the 8th century. It seems probable that this is of

Chinese manufacture. A writer in the Jfcmoii-es concernant

les Chinois (vol. iL pp. 463 and 477), writing about 1770,
says that there was tiien a glass-house at Peking, where every
vear a good number of vases were made, some requiring

great labour because nothing was blown (rien n'est soufllt),

meaning no doubt that the ornamentation was produced not

by blowing and moulding, but by cutting. Tliis factoi7

was, however, merely an appendage to the imperial mag-
nificence. The earliest articles of Chinese glass the date of

which has been ascertained, which have been noticed, are

some bearing the name of the emperor Kienlung (1736-

1796), one of which is in the South Kensington Museum.
In the manufacture of ornamental glass the leading idea

in China seems to be the imitation of natural stones. Tho
coloured glfss is usually not of one bright- colour through-

out, but semi-transparent and marbled; the colours in many
instances are singularly fine and harmonious, hs. in 1770,

cutting is the chief method by which ornament is produced,

the vessels being blown very solid.

The cliief source from whence a knowledge of the art of

glass-mal 'ng spread through Europe was probably Rome;
in the Roman imperial period glass was undoubtedly made,

not only in Italy, but also in France, in Spain, and in all

probability at or near Cologne, and perhaps in other places

near the Rhine. Whether refugees from Padua, Aquileia,

or other Italian cities carried the art to the lagoons of

Yenice in the 5th century, or whether it was learnt from

the Greeks of Constantinople at a much later date, has been

a disputed question. It would appear not improbable that

the former was the case, for it must be remembered that

articles formed of glass were in the later days of Roman
civilization in constant daily use, and that the making of

glass was carried on, not as now in large establishments, but

by artisans working on a small scale. It seems certain that

some knowledge of th» art was preserved iu France and in
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Spaio, possibly even in England, and it seems improbable

that it sliould have been lost in that archipelago, where the

traditions of ancient civilization must have been better

preserved than in almost any other place. In 523

Cassiodorus writes of the "innumerosa navigia" belonging

to Venice, and where trade is active there is always a pro-

bability that manufactures will flourish. However this may
be, the earliest positive evidence of the existence at Venice

of :a worker in gla^S would seem to be the mention of Petrus

Flavianus, phiolarius, in the ducale of Vitale Falier in the

year 1090. In 1224 twenty-nine persons are mentioned as

friolari (i.e., phiolari), and in the same century "maricgole
"

or codes of trade regulations were drawn up {Monografia

delta Yetraria Yeneziana e Muranese, p. 219). The manu-

facture had then no doubt attained considerable proportions

;

in 1268 the glass-workers exhibited decanters, scent-bottles,

and the like; in 1279 they made, among other thLi;gs, weights

and measures. In the latter part of this century the glass-

houses were almost entirely transferred to Murano. From
thenceforward the manufacture continued to grow in im-

portance
;
glass vessels were made in large quantities, as well

IS glass for windows. The earliest example which has as yet

been described—a cup of blue glass, enamelled and gilt—is,

however, not earlier than about 1440. A good many other

examples have been preserved which may be assigned to

the same century : the earlier of these bear a resemblance

in form to the vessels of silver made in the west of Europe;

in the later an imitation of classical forms becomes apparent.

Enamel and gilding were freely used, in imitation no doubt

of the much admired vessels brought from Damascus or

Egypt. Many of the ornamental processes which we admire

in Venetian glass were already in use or were invented in

this century, as that of mille fiori, in which rods of various

colours are joined by heat and so arranged as when cut

transversely to form patterns resembling flowers or coral-

lines. Such sections were then placed side by side and

united by a lining of heated glass applied to them ; the

joint mass was then reheated and worked into the desired

form. The beautiful kind of glass known as vitro di trina

or lace glass, was made by a variation of the same process

;

the rods or cants, being composed of opaque white threads

surrounded by transparent glass, were placed side by side

in a mould, and a bubble of glass blown into the midst so

OS to adhere to the canes; the whole was then reheated and
fashioned in the same manner as any ordinary glass. Some-
times two canes or cylinders were used, the lines of which
ran in opposite directions, and a reticulated pattern was
thus produced. An elaborate account of the process is given
by M. Labarte (Histoire des Arts Industrieh, iv. 575 sq.).

Many of the examples of this process exhibit surprising

skill and taste, and are among the most beautiful objects

produced at the Venetian furnaces. Glass was made by
the Romans in like manner, but no ancient example which
has come down to us equals in correct execution some of

those made at Venica That peculiar kind of glass usually
called schmelz, an imperfect imitation of calcedony, was
also made at Venice in the 15th century. Avanturine
glass, that in which numerous small particles of oxide of

copper are diffused through a transparent yellowish or
brownish mass, was not invented until .about 1600.

The peculiar merits of tho Venetian manufacture are the
elegance of form and tho surprising lightness and thinness
of the substance of the vessels produced. The glass on the
other hand wants brilliancy, and is often tinged with yellow,
or if, as is not uncommon, too much mangaBiese (which
neutralizes the yellow tinge imparted by the presence of
iron) has been used, a faint purple. This slight coloration
may not, however, appear a defect to eyes fatigued
by the brilliancy of modern flint glass. The Venetian
workmen perhaps somewhat abused their skill by giving

extravagant forms to vessels, making drinking glasses in the

forms of ships, lions, birds, whales, and the like.

Besides the making of vessels of all kinds the factories of

Murano had for a long period almost an entire monopoly of

two other branches of the art,—the making of mirrors and

of beads. Attempts to make mirrors of glass were made

as early as 1317 a.d.-, but even in the 16th century mirrors

of steel were still in use. To make a really good mirror of

glass two things are required,—a plate free from bubbles

and striae, and a method of applying a film of metal with a

uniform bright surface free from defects. The principle of

applying metallic films to glass seems to have been known
to the Romans and even to the Egyptians, and is mentioned

by Alexander Neckam in the 12th century, but it would

appear that it was not until the 1 6th century that the pro-

cess of " silvering " mirrors by the use of an amalgam of tin

and mercury had been perfected. During the 1 6th and

1 7th centuries Venice exported a prodigious quantity of

mirrors, but France and England gradually acquired know-

ledge and skill in the art, and in 1772 only one glass-house

at Jlurano continued to make mirrors.

The making of beads was probably practised at Venice

from a very early period, but the earliest documentary evi-

dence bearing on the subject does not appear to be of earlier

date than the 14th century, when prohibitions were directed

against those who made of glass such objects as were usually

made of crystal or other hard stones. In the ICth century

it had become a trade of great importance, and about 1764
twenty-two furnaces were employed in the production of

beads. Towards the end of the same century from 600 to

1000 workmen were, it is stated, employed on one branch

of the art, that of ornamenting beads by the help of the

blow-pipe. A very great variety of patterns was prodnred;

a tariff of the year 1800 contains an enumeration of 662
species and a vast number of sub-species. Beads to the

value of £200,000 are still annually made- in Venice

{Monogi-afia delta Yetraria Yeneziana e Murayiese).

The eS'orts made in France, Germany, and England, in

the 17th and 18th centuries, to improve the manufacture

of glass in those countries had a very injurious eS'ect on

the industry of Murano. The invention of flint glass in

England (about 1620?) brought in its train the practice of

cutting glass, a method of ornamentation for which "Venetian

glass from its thinness was ill-adapted. One remarkable

man, Giuseppe Briati, exerted himself, with much success,

both in working in the old Venetian method and also in

imitating the new fashions invented in Bohemia. He was
especially successful in making vases and circular dishes of
" vitro di trina," one of the latter in the Correr collection

at Venice, believed to have been made in his glass-house,

measures 55 .centimetres (nearly 23 inches) in diameter.

The vases made by him are as elegant in form as the bes*;

of the Cinquecento period, but may perhaps be distin-

guished by the superior purity and brilliancy of the glass.

He also made with great taste and skill large lustres and
mirrors with frames of glass ornamented either in intaglio

or with foliage of various colours. He obtained a know-
ledge of the methods of working practised in Bohemia by
disguising himself as a porter, and thus worked for three

years in a Bohemian glass-house. In 1736 he obtained a

patent at Venice to manufacture glass in the Bohemian
manner. He died in 1772.

The fall of the republic was accompsnied by interrnption

of trade and decay of manufacture, and in the last years of

the 18th and beginning of the lOth'centuiy tho glass-making

of Murano was at a very low ebb. In the year 1838
Signer Bussolin revived several of the ancient processes of

glass-working, and this revival was carried on by. C. Pietro

Biguglia in 1845, and by others, and later by Salviati, to

whose successful efforts the modem renaissance of the glories
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of Venetian art glass is prlucipally due. Salviati revived the

former processes awd practised them, not in mere slavish

imitation, but with freedom, invention, and fine artistic

tnstinct. Every general industrial exhibition has con-

tained brilliant examples of the products of the Venice

and Murano Glass Company, composed chiefly of English

capitalists, and formerly managed by Salviati.

The fame of Venice in glass-making so completely

eclipsed that of Italian cities that it is difficult to learn

jnuch respecting their progress in the art. It appears,

however, that as early as 1295 furnaces had been established

at Treviso, Vicenza, Padua, Mantua, Ferrara, Ravenna, and

Bologna. In 1634 there were in Rome two and in Florence

one glass-house ; but whether any of these prodviced orna-

mental vessels, or only articles of common use and window
glass, would not appear to have as yet been ascertained.

The history of glass-making in France, Spain, Germany,

and England offers many points of resemblance. In the

first three, and probably in England also, glass was made at

the period of the Roman empire ; in France about Lyons,

as is shown by a monument it} the Mus^e Lapidaira to one

Julius Alexander, dsscribed as an " opifex artis vitrife," in

Normandy and Poitou, and probably in tnany other parts.

In Spain glass, according to Pliny, was' manufactured {jVat.

Hist., xxxvi. 26, 66) in many parts of the country, "per
Hispanias," but the remains of Roman glass-making have

been chiefly found in the valleys which run down to the

coast of Catalonia, but also near the mouth of the Ebro, in

Valencia and in Murcia (Seiior Rico y Sinobus, Di-f. Vidrio,

p. 11).

Glass-making in Germany during the Roman period

would seem to have been carried on extensively at Cologne,

near wl)ich city many remarkable glass vessels of peculiar

character have been discovered. The art was probably not

lost during the period which followed the downfall of tliQ

Roman power. In the year 758 Cuthbert, abbot of Jarrow,

wrote to'Luilo, bishop of Mainz, to request him to send him
a. maker of glass vessels. It is scarcely, probable that the

art had been forgotten and revived between the 5th and the

8th centuries.

It }s not equally clear that glass was made in England,

though it is probable that this was the case. Both vessels

and window glass have been found in almost all parts of the

country, and at Buckholt, near the Roman road from
Winchester to Salisbury, the remains of a glass furnace,

among which were numerous fragments of glass which may
possibly have been of Roman origin, and a fragment of un-

doubtedly Roman pottery. But associated with these were
fragments of glass of the 14th and later dates, and of

pottery of the 16th century.

Very little has been ascertained as to the practice of the

art in either of the four countries during the dark ages,

but it would seem to have been preserved in France and
Germany, and perhaps also in England and Spain. The
fact narrated by Bede, in his history of the abbots of

Wearmouth, that Benedict Biscop about 675 procured
workmen from France to make glass for his monastery,

shows at once that it was preserved in France and lost or
nearly so in England. But a great quantity of drinking
vessels are found in the tombs of the Anglo-Saxons whOe
still pagan ; and although the like are found both in France
and in Germany, it is said that a greater number and more
varieties occnr in England, and it has thence been inferred

that they were probably made in the country. Welsh
poets of the 6th century (!), Aoeurin and Llywarch E'en,

both mention glass vessels by a name, "vrydr," evidently

derived from vitrum, and it is possible that the Welsh
retained a knowledge of its manufacture. Some know-
ledge of the art of manipulating glass existed in Ireland
in and before the 12th century, as is shown by cameo

neads and small pieces of mosaic glass of quite peculiar

patterns which' occur on objects of Irish workmanship
{Transactions of ike Royal Irish Academy, vol. xxiv.,

Antiq., part, iv,).

In Francs " vitrarii " are mentioned in several centuries

from the 6th to the 11th ; in Germany, as has been shown
above, there is ground for believing that the Srt was prac-

tised in the 8th century ; and in the 12th artisans are found
at Cologne with the designation " ustor " attached to their

names, which Merlo {Kiiast mid Kiinstler in Koln, p. 563)
suggests may probably mean maker of glass. Nothing
seems to have been ascertained about the existence of the

art in Spain between the Gothic conquest and the 13tli

century, when it was practised at Almeria by the Moors.

During the mediceval period France produced large

quantities of glass, as well in the form of vessels as in that

of window glass. The first were made on a large scale in

Dauphine iu "the 14th century. In 1338 Humbert the

dauphin granted a part of the forest of Chamborant to a'

glass-maker on condition that he should furnish him with

more than 3000 vessels of glass annually [llist. Dalph.,

ii. 363). In. 1302 window glass was made at Bezu le

Foret, in the department of the Eure, for the king of

France ; a fragment of a roll of accounts for that year is

preserved in the Bibliothfeque Nationale, Glass was also

made in Poitou, and a drageoir with the arms of Charles

VIII.' of France (1470-1498) has b^een engraved by M.
Fillon {L'arl de Terre, &c.) which is believed to have
been maife in that province.

Much glass was no doubt made for windows both in

Germany and the Low Countries, during the Middle Ages,

and in 1453 mention occurs of a fountain and four plateaux

made for Philip the Good, duke of Burgundy, by a glass-

maker of Lille; but if artistic objects were made, hardly any
examples have been preserved. Glass-makers existed at

Vienna in 1221 (Peligot, Le Verre, p. 342). In 1428 a

Muranese artificer set up a furnace in the same city, and
another was established by another Italian in 1486, which

it is said was still at work in 1563. How far these efforts

to rival the manufactures of Murano may have succeeded we
have no information, but contemporaneously the native

artificers continued to produce articles for common use, as

we may see by the- woodcut in the edition of George

Agricola De Be Metatlica, published at Basel in 1561, re-

presenting the interior of a glass-house. In this the tall

cylindrical drinking-glasses known as wiederkoms, bottles

with big bellies and slender necks, and retorts may be seen.

A glass-house was founded at Daubitz in Bohemia in 1442,

others in 1504 (Peligot, Le Vei-re, p. 343).

In England vessels of glass seem to have been but little

used during the Jliddle Ages ; they occur very rarely in

inventories, and when they do, as in the Calendars of the

Treasury of the Exchequer, they are usually described as

mounted in gold or silver, or as painted, being probably

enamelled glass vessels from Constantinople, Damascus, or

Venice, objects rather of virtu than of daily use. It has

even been asserted that there is no evidence that any

description of glass . was made in England before the

15 th century, but in the roll of the taxation made at

Colchester in 1295 three of the principal inhabitants are

designated "verrer"; and it would seem hardly probable

that so many in such a town were glaciers only and not

glassmakers. In the 14th century Andrew le glasswright

is mentioned in the records of Great Yarmouth. In 1439

(or 1447) English glass is mentioned in the contract for the

windows of the Beauchamp chapel at Warwick, but dis-

paragingly, as the contractor binds himself, not to use it.

In 1485, however, it is mentioned in such a manner as to

lead to the conclusion that it was dearer and presumably

better than either " Dutch, Venice, or Normandy glass

"
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(Domestic Arcldlecture of Hie Middle Ages, by Hudson
Turner, p. 78).

Tn Spain glass was made at Barcelona in considerable

juantities iu 1324; and Almeria, according to an Arab

author of the 13th century, was famous for its manufacture

of glass. In the 15th century the export of glass from

Barcelona was considerable; Jeronimo Paulo in 1491 says

that glass vessels of various sorts were sent thence to many
places and even to Rome.

In the 16th century the fashion of using glass vessels

of ornamental character spread from Italy into France,

England, and the Low Countries. Henry VIII. had a

large quantity, chiefly or wholly, it would seem, of Venetian

manufacture (see inventory in 1542, ArchceologicalJoumal,

vol. sviiL). This increasing use of glass led to the reflexion

that large sums of money went annually to Venice for such

wares, and to the question whether the manufacture might

not be carried on at home. We therefore find that about

the middle of this century attempts were mude to introduce

the Venetian methods of manufacture into the several

countries; Henry II, of France established an Italian named
Mutio at St Gerraain-en-Laye, and Henry IV. in 1598 per-

mitted two "gentdshommes verriers " from Mantua to settle

themselves at Rouen in order to make " verres de cristal et

autres ouvrages qui se font a' Venise. " A like attempt was
made in England about 1550, for in that year eight glass-

makers from Murano addressed from London a petition to

the Council- of Ten at Venice praying to be excused from
the penalties decreed by that body in 1549 against Venetian

subjects who taught the art to foreigners {Cal. State

Papers, Venetian, No. 648). The council allowed the eight

workmen to remain until the end of the term for which they

had engaged themselves. Other attempts folldwed : Stow
Bays (Chron., p. 1040) that Venice glasses were first made
in London by one Jacob Vessiline about the beginning of

the reign of Queen Elizabeth, and in 1565 one Cornelius

de Lannoy (or Launoy) was working in the pay of the

Government (Cal. Stale Papers, Dom.). Others, as

Carre or Quarre, and Becku alias Dolin, from the Low
Countries, were engaged in similar undertakings during the

l.itter part of this century, but it does not seem that any
great success was attained, as the importation of glass from
Venice continued until long after.

These attempts to rival Murano seem to have been Inost

successful in the Low Countries and in Spam. Ambrozio
de Mongarda had a privilege in the former country to

make " voirres de cristal k la faschon de Venise," which in

1599 was continued to Philippe de Gridolphi ; his glass-

house was at Antwerp. Glass-works also existed at Liege.
Mach glass in the 16th century was sent from Antwerp to

England (Houdoy, Les Verreries & la fac^on de Venise).

This manufacture went on during the following century,
and many examples remain, more or less resembling the
products of Murano.

In Germany Ferdinand I. established a glass-house at
Weidlingen near Vienna, which was to work in the Italian
manner ; but no great success it would seem attended these
efforts, partly no doubt because about the same time the
native glass-mafc^rs struck out a new and original style of
ornamentation for the great cylindrical beakers, sometimes
20 inches in height, usually called wiederkora (comeagain),
but which M. Peligot says ought to be called willkomm
(welcome). This was a somewiiat coarse but very effective
system of painting in enamel such subjects as the emperor
and electors of Germany, or the imperial eagle bearing on
its wings the arms of the states which composed the empire,
•fee. The earliest example which has been met with bears
the date 1553, but the system had great vogue, and con-
tinued in use Until about 1726.

Spanish writers have not as yet acquainted us with the

precise means by which the Venetian nietliods of working

were brought to tlieir country ; but Caspar Daneiros in his

ChroHorjraphia, published in 1562, saystliat the glass made
at Barcelona was almost equal to that of Venice, and during

this and the next century large quantities were exported.

Venetian glass was iuiitated in several other jilaees in Spain,

and with considerable success, as several examples in the

South Kensington iliiseum testify. The native forms and
methods of working, however, went on contemporaneously,

and it would appear do so down to the present daj'.

The branch of glass-making iu which the greatest results

were obtained in France during the I7th century was that of

the manufacture of mirrors. In 1665 the services of eighteen

Venetians were obtained, and a factory established in the

Faubourg St Antoine at Paris, and another factory was
founded at Tour-la-Ville near Cherbourg. Tliese were
united and worked with great success; the plates which

ornament the " Galerle des Glaces " at Versailles were
made at Tour-la-Ville. In 1688 the process of casting plates

of glass was first adopted in modern times (for the window
glass of Roman times was cast) ; and thus it became pos-

sible to make mirrors of dimensions which could not bo
attained as long as the plates were produced by blowing.

The manufacture was carried on at St Gobain, still the seat

of an immense production of glass.

English glass-making of the 17th century is distinguished

by one of the most important innovations in the practice of

the art which has at any time been introduced, that of using

a large proportion of oxide of lead in combination with

potash. Glass so made is more brilliant than other kinds,

and is known in England as " flint glass," in France as
" cristal." The employment of lead as one of the ingredi-

ents of glass was not a discovery, for it had been practised

to a small extent and for certain purposes, ae in the imi-

tation of gems by the Romans, and through the Middle
Ages. Iseither the date when flint glass was first made nor

the inventor of the process is known.

Sir William Slingsby before 1611 {Cal. State Papers,

Dom.) had obtained a patent for making glass with sea coal

;

and in 1615 the use of wood for that purpose was forbidden

by royal proclamation. How far this proclamation may
have been obeyed does not appear, but Sir R. Mansel, who
held a patent of monopoly for glass-making from 1616 until

about 1634 (and perhaps even later), states in 1623 that

furnaces erected in London, the isle of Purbeck, Milford

Haven, and on the Trent, had all failed, but that he had
established them successfully at Newcastle-on-Tyne. Pro-

bably coal was used at this last place, and it seems not

unlikely that flint glass may have been first made there.

Merrct, however, writing about 1665 (iu his edition of tlie

Ars Vitraria of Neri), saj^s that glass made with lead was
not in use in the English glass-houses on account of its. too

great fragility; but in 1673 Erelyn notes in his diary a visit

to the Italian glass-houses at Greenwich " where glass was
blown of finer metal than that of JIurano," and in 1677 a

visit to the duke of Buckingham's glass-works (at Lambeth),

"where they made huge vases of metal as clear, ponderous,

and thick as crystal, also looking-glasses far larger and
better than any that come from Venice.'' From this

time much glass was made in England, and Dr Pococke,

who travelled in Germany in 1736, gives the preference in

point of quality to.English glass over Bohemian.
During this century much art and labour were employed

in Germany in the ornamentation of vessels for drinking,

such as goblets and wiederkoms. Sometimes they were

painted in grisaille, the subjects being battles, processions,

and the like, sometimes engraved or etched ; common sub-

jects are escutcheons with arms, views of cities, cipiiers, &c.

ilany excellent artists worked in these various styles

(Begkmaim, Ifisl. of Inventions, iil 209 ; Doppelmayr,
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Niiriihergische Kilnstlev, p. 231, 233, &c.), and their works

brought high prices. Dr Pococke mentions seeing some

at Rispen, to wliich the glass-works formerly carried on at

Potsdam had been removed, which cost fromXlOO to £150.

Excellent material for these artistic efforts was furnished

by the Bohemian furnaces ; the art was pitrouized by
several German princes ; the celebrated Kunkel was in

1679 director of the glass-houses at Potsdam, which were

cajried on at the cost of the elector, and where the beautiful

ruby glass was produced. Etching and engraving on glass

was also much practised in Holland.

lu Spain glass was made in 1G80, at San Martin de

V'aldeiglesias, in imitation of Venetian ; and Barcelona,

Valdemaquada, and Villafranca are named in a royal

schedule of the same date, fixing the prices at which "glass

was to be sold in Madrid, as places where wares imitative

of Venetian were made. There was also an important

manufactory at La Granja (see Introduction to Cat. of

Spanish Glass in South Kensington, Museum, by Seuor

Kiano). Some of the products of the Spanish furnaces

closely resemble those of Murano, but rarely exhibit much
beauty or much originality. Others again, attributed to

the factory of San Ildefonso and to the 18th century, bear

a very close resemblance to some of the Dutch glass of that

period.

Although during the IStliand earlier part of the 19th cen-

tury progress was made both in the purity and in the beauty

of the material (especially in the case of glass for optical pur-

poses), and in the organization and working of factories, it

was a period marked in no country by much of novelty or

of artistic effort in the manufacture of glass. M. Labarte

even goes so far as to say (Hist, des Arts l7idiistriels, iv.

697) that in France in 1759 the fabrication of "vases de
verre " had so completely fallen into decadence that the

Academy of Sciences offered a prize for an essay on the

means by which the industry coula be revived. In the

beginning of the present century cut glass was much in

vogue, and was produced in England of great brilliancy,

though the forms of the objcts often left much to be
desired in point of elegance.

The manufacture of coloured glass for windows was a
consequence of the revival of Pointed architecture, and
England, France, Belgium, and Germany have iu this

century rivalled each other in its production.

The Exhibition of 1851 did not perhaps produce a more
inarked effect on any of the industrial arts than on that

of glass. The progress made since that date in the

fabrication of artistic glass wares (the verrerie de luxe of

tlie French) has been surprising, and at the present moment
enlightened and enterprising manufacturers of glass are in

every country studying the products of the furnaces of all

times and all countries, as their predecessors at Murano in

that great period of the art—that of the Eenaissance—did

the relics of Koman glass-working (Biringuccio, Pirotechnia,

lib. ii.) in order to glean from themiessons and suggestions

of further advance in their art (a. jfE.>

The Mantjfactuee of Glass.

Glass, in its ordinary signification, is a brittle, transparent

compound produced by the fusion, at a very high tempera-

ture, of silica (silicic acid) with one or more basic substances,

one of which, in all cases, must be an alkaline metal. But
the silicatjs of sodium and potassium, whether separate or

combined, being soluble in water, and also readily acted on
by other agents, are rfot in themselves suitable for most of

the purposes to which glass is ordinarily applied. When,
however, to these silicates, or to either of. them, a silicate

of an alkaline earth is added, the resulting body is not
sensibly affected by water or ordinary eolvents ; and it is the

fused amorphous mass therct)y obtained that alone is glasd^

in the restricted technical sense. Thus the definition givea
by Dumas that glass is », silicate of at least two metals
belonging to different groups, one of which must be au
alkaline metal, strictly embraces and limits all varieties of
ordinary glass. Boracic acid, a substance closely allied iit

chemical properties to silica, has a similar influence on the
alkalies and alkaline earths, producing by their mutual
fusion a transparent amorphous compound ; and indeed, for
certain special purposes, a glass in which borates to a certain

extent supplant silicates is used for ojitical purposes. The
substances, however, which form the essential basis of all

varieties of common glass are (1) silica as the acid element

;

(2) soda or potash as the alkaline base ; and (3) lime and
oxide of lead as the alkaline earths. To the alkaline earths

commercially employed there ought also to be added buryta
and alumina, the former being nsed in the place of lead,

and the latter being a common ingredient in certain kinds
of glass.

The following tabular statement shows the bodies capable

of yielding transparent glass :

—

&c!d
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ibfiftition ; and it is less subject to fracture on the applica-

tion of heat According to Pelouze, Splittgerber, and

otbeue, devitrification results simply from a rearrangement

of the molecules into the crystalline form while the mass is

;oft' fto alteration in the proportions of the constituents

taking place concurrently ; but Dumas and his followers

maintain, on the contrary, that in undergoing the change

the glass loses part of its alkali, and that crystallization

takes place through the formation of compounds infusible

at the temperature existing at the moment of crystallization.

These compounds may result either from the dissipation of

alkaline matter or from the separation of the mass into two

strata,—that most highly alkaline retaining its amorphous

condition more persistently, than the other more siliceous

portion.

The physical properties upon which the great value and

utility of glass principally depend are (1) its well-known

prevailing transparency combined with a brilliant lustre and

great hardness; (2) its fusibility at a high temperature;

and (3) its softness and viscosity at a red heat, whereby it

can be moulded and otherwise worked with facility into

any shape desired. Of great value also is its resistance to

the influence of common solvents. Properly-made glass is

not sensjjly acted on by any of the acids except hydro-

fluoric acid, which attacks it powerfully, combining with

and removing its siUca. Water aflTects glass so feebly that

for practical purposes its action may be disregarded ; but

when it is submitted for a prolonged period to ^^-ater at a

high temperature, it is slowly dissolved. Even prolonged ex-

exposure to moist air so qcts on glass, particularly on highly

alkaline varieties, that the surface becomes clouded aud
obscure, and the beai'tiful iridescent scaling oflf observable in

ancient glass is due to the exposure of the substance for

long ages to the influence of moist air or damp earth.

Glass is an extremely bad conductor of heat, and from
that property springs, in great measure, its brittleness.

Owing to this imperfect conductivity it necessarily results

that a mass of glass, or a glass object cooling from a state

of fusion, becomes cooled and set or solidified on its outer

surface before the internal molecules have parted with their

heat, contracted, and established themselves in a stable re-

lation to each other. The solidification of the superficial

stratum thus necessarily hinders the contraction of the

internal portion of the mass, and as the internal molecules
cool down a state of tension is created, the central portion

tending to draw the surface stratum inwards with a force

held in check by the strain in the contrary direction of the
outer range of molecules. In this condition a very moderate
impact b sufficient to determine the fracture of the glass,

The high degree of brittleness which results from unequal
cooling is exhibited in a very marked manner by the philo-

6ophical toy known as " Rupert's drops." Such pear-shaped
masses of glass are prepared by allowing molten glass to

fall, drop by droj), into cold water, when the drops assume
a more or less spheroidal form, with a finely tapering point.

Of course a very sudden and rapid cooling of the surface
takes place, while the interior is still at a high temperature,
4nd correspondingly much dilated, the consequence of which
is that a state of great tension is established between
surface and centre. The breaking ofl' of a small portion of
the tail is sufficient to. destroy the equilibrium established
between the hard superficial and the dilate internal
molecules; and immediately the whole mass is shattered
to dust with explosive violence. Excessive brittleness is

overcome by the operation of annealing to which glass is

subnutted,—a process which has been explained under
Ann HALING, and which will be further referred to in deal-
ing vnth a method of tempering or hardening glass which
|)aa beiQ introduced by JI. de la Bastie within the last few

It is difiicult to give a consistent and systematic view of

the manufacture of glass, because not only chemical coUj

stitution, but the mechanical operations by which glass is

prepared, and the purposes to which the material is ai>

plied, have also to be taken into consideration A good

classification, from a chemical point of view, is that given

by Stein (in Bolley'a Technolor/ie), who distinguishes three

classes :

—

(1.) Glass coutaming one or two bases belonging to the

same group. This class embraces only the soluble silicates

which do not fulfil the ordinary functions of glass.

(2.) Glass with several bases which belong to different

groups, comprehending two classes:—(1) calcium glass,

under which come sodium-calcium glass and potassium-

calcium glass; and (2) lead glass, which constitutes ordinary

flint glass or crystal and strass.

(3.) Coloured and opaque glass,. of which there are also

two classes,—the first embracing the varieties of transparent

coloured glass which may belong to any of the above classes,

with the addition of colouring oxides, and the second being

devoted to the various kinds of opaque glass.

The raw materials of the glass manufacture embrace the

following principal ingredients. (1.) Silica is used in the

forms of pure quartz (for very fine qualities of glass), crushed

sandstone, pulverized flints, and especially sand of degrees

of purity varying in proportion to the quality of the gloss

to be made. The finest iron-free sand in the United King-

dom is obtained from Alum Bay in the Isle of Wight, from

Lynn, Norfolk, and from Leighton Buzzard, Bedfordshire;

but much pure sand is imported into the United Kingdom
from Fontainebleau in France, from Belgium, and other

localities. (2.) Lime is employed in the form of chalk oc

marble, either burned or unslaked, and it also must for

colourless glass be free from iron impurities. Of (3.) potash

and (-1.) soda any of the ordinary salts except chlorides,

but especially the sulphates and carbonates, are indifl'erently

utilized, the point of real importance being hure also the free-

dom of the compound from contamination when fine glass is

being made. At no very remote date kelp was the principal

source of soda alkali in glass, but this is now entirely dis-

used, and the principal source of potash is the salt mines
of Stassfurt and Leopoldshall in Prussia, and at Kalusz in

Galicia. Both potash and soda are frequently constituents

of the same glass ; but glass made from potash is free from
the decided sea-green tinge which invariably is seen in soda

glass, although the latter is the more brilliant in lustre.

(5.) Lead is the characteristic ingredient of a distinct class

of glass of which ordinary flint glass is the type. It is

usually employed in the form of minium or red lead

(2PbO,Pb02), partly on account of its fine state of division

and partly because by giving off oxygen it helps to purify

the metal. (6.) Baryta and witherite or baric carbonate

have been introduced with much success as a partial sub-

stitute for alkali in soda or potash glass, and for a part

of the lead in ordinary flint glass, aud in all probability

barium compounds are destined to occupy a much more
important place in glass manufactures than hitherto they
have done. (7.) Gullet or waste and broken fragments of

the special kinds of glass to be made is an important and
essential ingredient, being added to the extent of about one-

third of the whole charge in the meltijig and preparation of

glass. These materials constitute the essential ingredients

which go to the formation of glass. In coarse varieties,

such as bottle glass, alumina and iron are present,

but tlieir presence simply results, from the inferior and
impure nature of the raw materials employed, and are

neither essential nor desirable. Some portion of alumina
too is taken up from the pots in which the materials

are melted. Bleaching or oxidizing agents are also

employed to j>roduc6 a high degree of oiSoarlessaess io
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clear glass, and for this purpose peroxide o[ manganese,

arseniouB acid, and nitrate of potash are the materials gene-

rally used, rheae bodies oxidize carbon compounds which

may be presest, and neutralize to a large extent the colour

yielded by iron by converting its protoxide into peroxide.

Too much manganese, however, gives the glass a reddish

tinge, and excess of arsenic produces a milky cloudiness.

The various substances employed to produce coloured and

opaque varieties of glass will be enumerated when these

special kinds are described. The requisite proportions of

tlie raw materials ground and prepared are intimately mixed

with the aid of a mixing apparatus, and in this form con-

stitute the "batcL" Formerly it was the habit to frit or

partially decompose and fuse the ingredients in a form of

reverberatory furnace called a calcar arch, but since the

use of kelp was abandoned that operation is no longer

essential, and generally the well-mixed batch is placed at

once in the melting pots, or the tank in the case of tank

furnaces.

Melting Pots.—These pots or crucibles are made of the

finest fire-clay, that from Stourbridge in Worcestershire

being exclusively used for glass pots in Great Britain.

Great oare is requisite in the selection, and in cleansing the

clay from extraneous particles, the presence of which, even

in the smallest degree, will injure the pot. A fine powder
procured by grinding old crucibles is generally mixed, in a

proportion seldom larger than a fourth, with what is termed
the virgin clay. Phis mixture dries more rapidly, contracts

less while drying, and presents a firmer resistance to the

action of the fire and alkali used in the composition of glass

than the simple unmixed clay. These ingredients, having

been mixed, are wrought into a paste in a large- trough,

and carried to the pot loft, covered in such a way as to ex-

clude dust and other minute particles. Here a workman
kneads the paste by trampling it with his naked feet,

turning it from time to time until it becomes as tough as

putty. It is then made into rolls, and wrought, layer upon
layer, into a solid and compact body, every care being taken

to keep it free of air cavities, which would, by their

expansion in the furnace, cause an immediate rupture of

the pots. After "pots are made, very great care is necessary

to bring them to the proper state of dryness before taking

them to the annealing or pot arch. In drying they com-
monly shrink about 2 inches in the circumference. When
pots are rnade during summer, the natural temperature is

sufficient for drying them ; but in winter they are kept in

a temperature of from 60° to 70" Fahr. They remain in

the room where they are made for a period varying from
nine to twelve months. Being afterwards removed to

another apartment, where the heat is from 80° to 90° Fahr.,

they are kept there for about four weeks. They are then

removed for four or five days, more or less, according to

their previous state of dryness, to the annealing arch, which

is gradually and cautiously heated up tiU it reaches the

temperature of the working furnace, whither, after being

sufficiently annealed, they are carried as quickly as possible.

Pots last upon an average from eight to ten weeks, and
thoy form a costly item in the manufacturing operations,

03 each pot is worth on an average about £10 j and many
of them, notwithstanding all care, crack and give way as

soon as they are placed in the melting furnace. For all

varieties of glass, excepting lead glass, open pots in the

form of a truncated cone, as represented in fig. 1, are em-
ployed; but for flint glass a covered pot with an opening

at the side, as shown in fig. 2, is essential. Dr Siemens
proposed a form of melting pot divided into three compart-

ments, the materials being melted in the first, and passing

into the second by an opening at- the lower part of the

partition, where the metal was to be fined and freed from
included air-bubbles, and afterwards to pass by a like

opening to the third compartment, whence it was to be
drawn for working. The specific grapityof the charge in
the first compartment would rise in proportion as tha
materials melted and became homogeneous in structure.
Therefore the metal would sink in proportion as it melted ;

Fio. 1.—Crown-Glass Pot. t\a. 2.— FUnt-Glasis Pot.

and the best melted portions pass into the second com-
partment, in which, under the influence of the direct fur-

nace heat, it would be cleared. There, similarly, the per-
fectly fined glass falling to the bottom would pass into the
cooler working compartment, which is protected by a cover-

ing cap. Dr Siemens's idea has been practically developed
in his continuous tank referred to below.

Furnaces.—A glass-melting furnace or oven is a modified

form of reverberatory furnace, which assumes many different

shapes and arrangements according to the kind of glass to

the manufacture of which it is devoted, and the nature

of the fuel used. As regards the latter cause of difference

it may be noted that, while coal is the principal fuel em-
ployed in Great Britain, dried wood and peat are extensively

consumed in Germany, and in modern times gas furnaces

on the Siemens and other principles are being freely intro-

duced. In the construction of a furnace the principal

objects to be kept in view are not only the production and
maintenance of an intense heat, but its uniform distribution

throughout the furnace, and the bringing of the charges of

glass materials directly under its fusing influence. The
form assumed by melting furnaces is, in general, square or

oblong for sheet and plate-glass making, and circular in

English flint-glass making. The fire-space or grate occupies

the centre of the furnace, and the fire, when fuel is used for

direct heating, is either fed or stoked from both ends, or raised

from under the bars by a patented method The fire-grate

is usually on a level with the floor of the house in which it

is erected, but under it is an arched subterranean passage

forming the " cave " or ash-pit, both ends of which extend

to the open air outside the glass-house. The fire-grate bars

are placed in the top of this arched passage, which thus

serves as a canal for the atmospheric air required to main-

tain combustion within the furnace ; and for regukting the

admission of air, and so controlling the heat, there are doors

at both ends of the archway. In some cases two such

arched passages at right angles to each other, and intersect-

ing at the fire-bars, are constructed, so that either can be

used according to the prevailing direction of the wind, <fec.

In general no flue or chimney is directly connected with

the furnace, the only exit for the products of combustion

being the working holes, and thus the heat is directed

around and over each pot placed opposite a working hole

in the- furnace. Within the furnace, around the grate space*

in the case of circular furnaces, or on both sides of it in

quadrangular furnaces, is a raised bank or narrow platform

termed the ".sieige," on which the melting pots are placed.

The number of pots arranged in a furnace vary from four

to ten, and each is reached, either for charging or for work-

ing off the prepared metal, by means of " working holes
"

in the side of the furnace situated directly over the pots.

The general form and construction of a six-pot crown-glass

furnace, which also may be taken aa the type of sheet and
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plate-glass furuaces, is shown in Plate V., where fig. 3 is a

ground plan at the level of the siege of a common form of

furnace, while in fig. 1 is seen a front elevation of the same

furnace, 1, 3, and 3 being the working holes, 4, 5, 6, and

7 pipe-holes for heating the blowing pipes, and 8, 9, and

10 foot-holes for mending the pots and sieges. The furnace

f.""^

IB covered with a low-roofed crown or dome, and the whole
structure is bound together with a syst«m of iron bars. The
materials used in the construction and lining of all funiaces
must be selected with the utmost care, and built with
special regard to the enormous temperature to which Ihey
are subjected. Formerly a fme-grained purely siliceous

sandstone was much used, but now the principal materials

L:JA^'UFACTDEE.

are large moulded bricks or blocks of fire-clay of the most
infusible and refractory description. For the crown of the
furnaces used in plate-glass melting Dinas silica blocks ara
employed. In laying the blocks and throwing the arches
no mixture containing lime can be used, but only fire-clay

or Dinas sand, in as small quantity as possible. Should
any of the materials of the crown of the furnace gradually

fuss under the influence of the heat, the dropping of the
moltea matter into the glass-pots is the cause of most
serious annoyance and loss to the manufacturer.

An English flint-glass furnace furnishes the type of cir-

cular furnaces. Usually a large number of pots, sometimes
ten, are provided for in such a furnace, because, the objects

made in flint glass being in general of small size, the metal

is worked oft' only slowly, and a large number of glass-

blowers can be accommodated at the separate work-holes.

The arrangements of the cave and fire-grate are the samo
as in the case of square or oblong furnaces, but flint-glass

furnaces diS"er from the prevailing rule in others by being
provided with a system of flues and chimneys, one flue being

placed between each pair of pots. The general appearancfc

presented within a flint-glass house is illustrated in Plate

VI. fig. 1 ; and the accompanying woodcut (fig. 3) is a sec-

tional illustration showing the construction and internal

appearance of. a seven-pot furnace. The furuace is com-
posed of a double arch or vault springing from strong

piUars or abutments Lb. The space c, betweeu the outer

arch and the vault proper of the furnace d, is a common
receptacle for the flues ff led from within the furnace, and
the products of combustion escape by ili& chimaey ».

The work-holes are at h, and at that place the furnace wall

is taken down when a pot requires to be removed and
renewed. The "cave" or. air canal is seen at k; n is the
fire-grate, stoked in this case from one side only ; I shows
openings at which the blowing tubes are heated ; »i

is an opening for cleaning the flues ; and a is the bank
or siege with the position of the pots indicated. Fre-

quently instead of being arched the outer portion of the

furnace is carried up in the form of a wide truncated cone
or open chimney stalk, and in other cases short separate

cliimney stalks are built for each flue terminating within

the glass-house, which itself forms such an open-topped

': '^<.^'^?^';^r/}i^:i-^^'^^~>^^^̂ 0-
Fias. 4 ,ind Z.—Siemens's

cone or chimnej'. Of course in cases where such separate
mail chimneys are provided no second or outer vault is

required.

In the year 1801 Dr C. W. Siemens introduced a form
of furnace in which the use of melting pots was altogether
abandoned, and the batch was introduced into, melted in,

ud worked from a tank which occupied the whole bed of
the furnace. This furnace be heated from the sidee by

Continuous Tank Furnace.

means of his well-known regenerative gas system described

under Furnace and Iron. In 1872 he effected a further

development of the tank funiace by dividing the tank,

on the principle of his melting pot, by means of two
floating bridges or partitions into three compartments, and
thus he elaborated what is termed Siemens's patent con-

tinuous melting furnace. Of this improved furnace fig. 4
shows a longitudinal section, and fitj. 5 is a transverse
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section. A is the melting compartment, B tlie refining

compartment, and C tbo working-out compartment. The
compartment A is fed witli raw material (or batch) through

the door D at the back end of the furnace ; it is separated

from the compartment B by the floating bridge E, under

which the partially melted glass pisses to reach the latter.

In the compartment B the metal, by the influence of

the higher temperature maintained on its surface, is com
pletely purified, and sinks to flow under the bridge F in a

complete workable condition. Suitable provision is made,

W means of air-passages, to keep the sides of the tank of

the requisite temperature to prevent any egress of glass

through them, and the floating bridges E and F are renewed

as often as necessary. The regenerative gas furnace is em-

ployed, and the gas and air ports H H', leading from the

regenerators I I' respectively, are arranged along each side

of the tank, so as to cause the flames to play across the

furnace. The temperature of the different parts is regulated

according to the various stages of preparation of the glass

in the several compartments, this regulation being effected

by constructing the gas and air ports of larger dimensions,

or increasing their number, where the greatest heat is re-

quired; it is also facilitated by means of division walls (not

shown in the figures) which may be built over the floating

bridges to separate the compartments. The temperature

of the working-out compartment C is controlled by regulat-

ing the draught of the furnace chimney, by diminishing

which more or less flame must necessarily pass from B
over the floating bridge F into C, and through the working

holes M. The principal advantages resulting from the use

of the continuous melting furnace are the following :

—

1. An increased power -of production, as the full melting heat

may be employed without interruption, whilst with the old method
of melting nearly half time is lost by cooling and settling the metal,

the working it out, and the re-heating of the furnace.

2. An economy in working, as only half the number of men are

reejuireJ for the melting operations.

3. A greater durability of the tank and furnace, owing to the

uniform temperature to which they are subjected.

4. A much greater regularity of working, and more uniform
quality of the product than in other furnaces.

5. For the manufacture of window glass, the compartment C may
be so arranged that the blowers can work without mterfering with
the gatherers ; this would do away with the separate blowing fur-

nace now in use.

Although the Siemens regenerative gas firing is generally

used with tank furnaces, that system is not essential to the

suceessful working of tanks. Mr Archibald Stevenson of

Glasgow has patented a tank furnace fired by common coal

from one end, with working holes on the other three sides,

and furnaces on this principle are worked in a perfectly

satisfactory manner with much economy of coal and working

room. Tank furnaces are used principally in bottle works

and iu the manufacture of rolled plate. The following

statement shows the extent to which Siemens furnaces and

tanks have been introduced by manufacturers.

Furnaces usiyig Pols.

Great Britain

France
Belgium
Other countries

Plate Glas3.

5
7
4

Window ana
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So lar as tliey involve distinct manufacturing processes,

these Ywictifis of glass will -be here noticed in tiie above

crder. - 'Sncb of the divisions as result from the application

of special methods of ornamentation, and as come under the

head of art glass, do not fall within the scope of this article.

Urown Glass.—This, with sheet or cylinder glass, forms all

brdinary blowa window glass. Both varieties are precisely the

eame in composition, being a mixture of sodic and calcic silicates,

and differ only in the manner in which the sheets of finished

glass are produced. The raw materials employed for this and all

other kinds of glass vary within rather wide limits, and, as already

explained, the form in which the sodic and calcic compounds are used
may also be varied. The following composition of batch for window
glass must therefor6.be regardea as only one out of very many
mixtures in use :

—

Sand, pnrlfied » ,.. 100 part9
Chalk, or Umestone _.» 85 to 40 „
Salpliate ol goda 40 to 43 „
Cullet 50 to ISO „

To these materials a minute proportion of white arsenic and peroxide

of manganese, as bleaching agents, may also be added.
Crown glass was, iu the early part of the present century, the only

form of window glass made in Great Britain, and consequently it was
generally recognized as English window glass, having been manu-
factured only on a very limited scale in any other country. Since
the introduction of sheet-glass making, the crown-glass industry has
steadily declined, and now its mauufacture may be regarded as

practically a thing of the past, not more than one or two crown fur-

naces being in operation. Seeing that it possesses little more than an
historical interest, it is now unnecessary to enter into much detail

as to the processes employed in the manufacture of crown glass.

The metal being brought to a proper condition for working, the
"gatherer" dips into the pot of metal an iron pipe or tube, 6 or 7

feet in length, of the shape shown in fig. 6, heated at that end which
takes up the glass, and, by turning it gently round, gathers about liS)

Fio..,6.—Blowing Tube.

ofliquid glass on the end of it Having allowed this to cool for a little,

he again dips the rod into the pot, and gathers an additional quantity

of from 2 J to 3 lb. This is also permitted to cool as before, when the

operation of dipping is again repeated, and a sufficient quantity of

metal, from 9 to 10 tt> weight, is " gathered," to form what is techni-

cally called a table or sheet of glass. The rod, thus loaded, is hel d for

ftfew seconds in a perpendicular position, that the metal may distri-

tute itself equally on all sides, and that it may, by its own weight, be
lengthened out beyond the rod. The operator then moulds the metal

intou regular form, by rolling it on a smooth iron plate, called the
" marver," a term corrupted from the French word marbre. He then
blows strongly through the tube, and thus causes the red-hot mass of

glass to swell out into a hollow pear-shaped vessel. The tube with

the elongated sphere of glass at the end of it is then handed to the

"blower," who heats it a second and third time at the furnace, press-

ing the end, between each blowing, against the bullion bar, so called

from the part thus pressed forming the centre of the sheet or " bull's

eye," and by the dexterous management of this operation, the glass-

iabrought into a somewhat spherical form. The blower now heats a

third time at the ''bottoming hole," and blows the metal into a full-

sized flattened spheroid. When this part of the process has been
completed, and the glass has been allowed to cool a little, it is rested

on the " casher box, and an iron rod, called a " pontil " or punty
rod, on which a little hot metal has been previously gathered, is

Applied to the flattened side, exactly opposite the tube, which is de-

tached by touching it with a piece of iron, dipped beforehand in cold

water, leaving a circular hole in the glass of about 2 inches diameter.

Taking hold of the punty rod, the workman presents the glass to

another part of the furnace called the " nose hole," where the aper-

ture made by its separation from the tube is now presented and kept

until it has become sufficiently ductile to fit it for the operation of

the flashing furnace. Whilst here, it is turned dexterously round,'

slowly at first, ond afterwards with increasing rapidity ; and the glass

yielding to the centrifugal force, the aperture just mentioned becomes
enlarged. The workman, taking great care to preserve, by a regu-

lar motion, the circular figure of the glass, proceeds to whirl it round
«iitli increasing velocity, until the aperture suddenly flies open with

a loud ruffling noise, which has been aptly compared to the unfurl-

ing of a flag in o strong breeze ; and the glass becomes a circular

plans or sheet, of 4^ feet diameter, oE equal thickness through-

oot, except at the poiut called the bullion or bull's eye, where
It is attached to the iron rod. The sheet of glass, now fully ex-

panded, is moved round with a moderate velocity until it is

»n(ficiently cool to retain its form. It is carried to the mouth of tlijj

kiln or anocaling arch, where it is rested on a bed of sand, andde*

[manufactuee

tached from the pnnly rod BfH shears. The sheet or table is then
lifted on a wide pronged fork, called a fancet, and pat into the arch
to be tempered, where it is ranged with many others set np edge*
wise, and supported by iron frames to prevent their bending. Front
400 to 600 tables are placed in one kiln. A sketch of the interior

of a crown-^lass house, during the progress of these operations, has
been given m Plate VI., fig 2. The kiln having been. clayed up,
the fire is permitted to die out, and the heat diminished as gradually
as possible. When the glass is properly annealed, and sufficiently

cold to admit of its being handled, it is withdrawn from the oveu
after the removal of the wall built into the front of the arch, and is

then quite ready for use. The largest sized tables of crown glass
made will cut into slabs 30 inches across, from which squared pieces
meaauring 38 by 24 or 35 by 25 inches may be obtained.
Sheet Glas.5, as already mentioned, is the same in composition

as crown glass, which it has now entirely supplanted. The success
of sheet glass is due principally to the fact that it can be produced
in sheets of much greater dimensions than is possible in the case of
crown glass ; it is free from the sharp distorting striae and waves
common in crown class ; there is no loss of glass as there is with the
bull's eye of crown ; and modem improvements efi'ected in the manu-
facturing process leave little distinction in brilliancy of surface be-
tween the two qualities. Sheet glass is made on the greatest scale in
Austria, Germany, and Belgium, and it was long distinguished in
the British market as Gei-man sheet glass. In 1832 Chance of Bir-
mingham and subsequently Hartley & Co. of Sunderland introduced
the manuficture into England, and in the hands of these firms, as

well as of others who followed in their footsteps, the industry
prospered and developed, till it has now attained dimensions equal
to those it has reached in most of the Continental nations, where the
art was long established before it came into use in England.

Sheet-glass making involves two principal operations,—(1) the
blowing of the cylinder, and (2) the opening,- flattening, or spread-
ing of the glass. The structure and internal arrangements of the
melting furnace is practically the same as in the case of c.own glass.

The ordinary type of oblong furnace usually contains 10 pots—5 in
each side of the fire-grate—each pot being of a capacity of about 1

ton or 22 cwt. of metal. Radiating from the work-holes, and raised

about 7 feet above the floor level, or a corre.'^pondingly deep sunk pit,

are ten long stages with an open space between each sufficient to
allow the workman to swing about his long tube freely in forming
the elongated cylinder of glass. Fig. 7 is a ground plan of a
common sheet-glass furnace

and staging of planks c, at

the extremities d of which are

placed a tub of water and a
wooden moulding-block. In-

stead, however, of having
these stages erected in front

of the melting furnace, it is

now a common practice toj
gather and block the glass at I

the melting furnace, and to I

blow it "ifi front of a separate I

oblong reheating or blowing
furnace, from each opening I

of which the wooden stage I

runs out over a pit excavarted
]

to the depth of 7 feet or

thereby. Common bricks may
'

be used for the construction

of this reheating furnace, as

the heat required in it is by
no means intense.

''

Blowing.^The charge or

batch requires about 16 hours
to melt, and other 8 hours are

consumed in cooling it to fjq. 7.-Plan of Sheet-Glass Furnace,
the workmg consistency.

When the metal is ready for working, the. workmen take their

stations, each having his own pot and stage and also an assist-

ant, and commence making the cylinders. After gathering the

quantity of metal required (which on an average amounts to 20 lb),

the wprkman places it iu a horizontal position In the large hollow of

a wooden block (fig. '8), which has been hollowed so that, when
the workman turns the metal, it shall form it into a solid cylindrical

mass. In the meantime, the assistant, with a sponge in his hand,
and a bucket of water by his side, lets a fine stream of water run into

the block, which keeps the wood from burning, and also gives a
brilliancy to the surface of the glass. The water, the moment it

comes in contact with the glass, is raised to the boiling point, and
in that state does no injury to the metal ; but it is only when the

metal is at a high temperature that such is the case ; for, whenever
the glass is cooled to a certain degree, it immediately cracks npon
coming in contact with water. When the workman perceives that
the mass of metal is sufficiently formed and cooled (fig. 9), ho

raises the pipe to his mouth at an angle of about 75 degrees, and
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tommencestlowing it, at the same time continuing to turn it in the

wood block, till he perceives the diameter to be of the requisite dimen-

^ions(fig. 10), which are usually from 11 to 16 inches. The workman
then reheats this cylindrical mass, and, when it is sufficiently softened,

commences swinging it over his head, continuing to reheat and swing

till he has made it the desired length, which is commonly a-bout 45

Fig. 9 Fig. 10.

inches. It is now a cylinder of say 45 inches long by 12 inches in

diameter, one end being closed, and the other having the pipe

attached to it. The workman begins to open the end which is closed,

for which purpose he encloses the air in the cylinder, by stopping the

aperture of the pipe with his finger ; and then placing the close end

of the cylinder towards the fire, it becomes softened, while at the

same time the air within is expanding, and, in about thirty seconds,

the softened glass at the extremity of the cylinder gives way, forming

an aperture as in fig. 12. The workman then turns the cylinder round
very quickly, and, oy keeping the opened extremity wann at the same
time flashes it out perfectly straight asaty,fig. 13. If tliebiusted^es

are ragged in appearance they are trimmed by cutting with a pair of

scissors before finally expanding. The bursting of the end of a thick

licavy cylinder has to be determined by allowing a glowing drop of

glass to fall on the spot to bo burst before presenting it to the fire.

Fig. 13.

The other end, which is attached to the pipe, has now to be cutoff,

andisdonein thefoUoiving manner. The workman, haviuggathered
a siniall quantity of metal on the pontil, draws it out into a thread
of about one-eighth of an inch in diameter, laps it round the pipe end
of the cylinder, and, after letting it remain there for about five

seconds, withdraws it suddenly, and immediately applies a cold iron

to the heated part, which occasions such a sudden contraction, that

it cracks ofT where the hot string of glass has been placed round it.

Another method is to draw a semi-cylindrical rod of iron c (fig. 13)
lieated to redness around the line d of desired fracture, and a drop
of water then a'lowed to fall on the line so drawn determines its

fracture. The stages in the development of a cylinder to its full

length are illustrated in figs. 9 to 13.

flattening.—The cylinder so blown and detached is now allowed
to cool ; and, previous to its ilattening, the burst extremity being
thinner than the remainder, and slighly contracted at its edge, has.

to be removed to the depth of about 9 inches. For this purpose
the cylinder is placed vertically in the jaws of a cutting instrument,
having a diamond cutter, pressing by a spring, inside the glass (fig.

14). The cutter moves by small wheels on the table on which
it is placed, and being pushed around the cylinder it makes an
accurate cut of uniform height. The cylinder has then to be split

longitudinally to allow it to be opened out to a flat sheet. To ac-

complish this the practice was formerly to lay the cylinder horizon-
tally on a bench, and draw a red-hot iron two or three times along
the inner surface at the line of desired fracture. Now the splitting

is done with a diamond cutter fixed in the cleft of a stick and (fig.

15) guided from end to end of the cylinder by a straight-edge K
laid within it. The cylinder is now ready to be taken to the flat-

tening kiln, which consists of two chambers built together, the one

tor flattening the cylinders, the other for annealing the sheets, the

former being kept at a much higher.temperature than the latter.

The cylinder, after being gradually reheatea, is piacca in the centre

of the flattening oven, upon a smooth stone, with the split side

unwards. In a short time it becomfis softened with the heat, and

by its own weight falls out into a flat square sheet of 45 inches by

36. The flattener, with a piece of chaired wood, rubs it quite

smooth, and then places it on edge in the annealing arch, where it

remains about three days to be annealed.

In the arrangement of the flattening and annealing ovens numer-

ous improvements have been effected, which have resulted in

greatly increased smoothness and uniformity of the glass, and in

considerable economy of time and labour in the operations. Fig. 16

Fis. IC.

shows a section of a flattening (L) and annealing kiln (M)m common

use. The split cylinder is introduced and gradually pushed for-

ward so as to be uniformly heated till it reaches P, the flatteningstone

or table, mounted on amovable waggon K On this waggon afterit

has been flattened it is carried into the annealing arch M, as showii

bv the dotted outline. Here in a less heat it gradually stiff^ens, till

it is ready to be moved by a forked tool td a horizontal position on

the bed of the annealing oven. The waggon then goes back to the

flattening arch, and when it is reintroduced with another sheet, that

previously flattened is ready to be piled up on edge at R, and thus

the work proceeds till the annealiugoven is filled, when it is closed

up and allowed to cool down by slow degrees. Chance Brothers

«i Co. of Birmingham are the introducers of a system of continu-

ous flattening and annealing furnaces. This they accomplish by

means of two contiguous circular kilns having revolving soles, the
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fires being arranged and the inside paititioned so tliat the split
cyKnder gradually approaches the greatest heat, where-the flattening
takes place, and then passes round in a decreasing temperature till
at the opening into the annealing arch it has attained sufficient
consistency to be moved into the yet cooler annealing arch, round
which the sheet is slowly carried till it arrives fully annealed at the
point where it is withdrawn.

Altliough the average size of finished sheet glass as now made is
about 50 inches by 36 inches, very much larger sizes may bo and
occasionally are produced, the extreme trade limit being 85
inches long by 49 broad ; but both these extremes cannot be
obtained in the same sheet, and few workmen attain the dexterity
nece&,ary for properly manipulating the larger sizes. In Bel<riuin
sheets from blown cylinders measuring 10 feet by4 feet Iiaveleen
made. The thickness of finislied sheet glass is estimated by theamount It weighs per square foot, and the commercial ran<re of
xreight IS from 15 oz. to 42 oz. per foot, the thicker and heavier
kinds, of course, selling at the highest price

Polishing of Shed ff/nw.—Polished sheet glass is known in com-
merce as patent plate glass, to distinguish it from ordinary polished
CoSt-plate. The practice of polishing sheet glass was first ii.tro-
ouced and .patented by Chance of Birmingham, aud polished sheet
js now in considerable demand for photogi-aphic purposes, for Iram-
ingen-ravings, and generally where a hne true surface combined

v„w ''S'''"^ or thinness is requisite. The polishing process in-
^olves^hvo operations-smoothing and finishing or polishing Thesmoothing IS done on a thick slab of slate, which must pfssess asurface as smooth and level as possible. This is covered with a

liiintK-Trt""""",
''""':,""''' ti'^^lx^^tof glass to be smoothed

hi !„;/
^^''^°^'}'y g™t'« P"5sure all air is expelled from betweenhe surfaces, and the atmosj.heric pressure then keeps the glassl.rm y m position. The process of smoothing and the subsequenthiushujg are from this point the same as in the ea.se of ordinaryplate glass, under which head these operations will be detailed. It

anv of fl,l. V I
'?'»"".f^= '•«-J i'.y a process enthely different fromanj of those yet described, consisting as it does of' ..lass cast an.1

sh'e"? it'ifff'tb/f P'f^ elass is in^variably thicker than blownshea. It 13 of the utmost consequence that the "metal" should

3tenehin':rhoulV'r!?' ^'°'h'
""'^"^'^' -^^ '^^' «'«

"
ing or melting should be done with great care to ensure the expul-

aiiddailess plates aimed at in the manufacture can be piwlucedFormerly the French excelled aU other nations in the mnnufocSr;of pmte glass and the manufactures of the great St Goba"n Com!pany yet cohimand the highest prices in the market but the

givirt £,"1:, d'^ to't?
"°"

'T 4"' "^ 1""'"- 0" a centu'r"v'b en

'^^s^p::^^^^^^'^^^ ^-n ^^^
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easily altered and adjusted according lo the breadth of plate the
apparatus is intended to control. The edge of the plates abuttin"
against the roller are accurately fitted to the roller cuiTature and
thus they and the roller form three enclosing sides for the molten
mass poured on the table, and as they travel forward they earn' in
front of them all the semi-fluid mass except the unifonu layer
which represents the distance between the moving surface of the
roller and the surface of the casting table on which the glass is
spread. As the glass does not instantly solidify the mom?nt the
roller has past ovtr and spread it into a sheet, the edges generallv
assume a rounded and somewhat wavy cast-like appearance.
Immediately the plate has sufficiently solidified to bear movine it
is taken to the annealing furnace, the heat of which has been care-
fully raised to the proper pitch. The sole of the annealing oven onwhich the plate is to rest (for with large plates any piling on edye
IS impracticable) must be as smooth and level as possible, since the
still semi-pIastic mass moulds itself to the surface on which it is laidAs the oven only accommodates a single plate ofthe largest dimeul
sions and since the annealing process occupies several days a lareenumber of ovens, occupying a great space and involving the expen-
diture of much labour and fuel, are needed iu works where many
plates are cast. In dealing with plates of small size they may be laid
horizontally on the furnace ^ed for a little till they come to the fur-
naco temperature, after which they are pUed up on edge in twenties
or thirties leaning against a range of iron bars running across the
furnace When the plates have been deposited in the annealing

with Its contents is cooled by slow degrees down to a temperature
at which the glass niay safely be withdrawn and exposed to ordi-nary atmospheric influences. The cooling of such fiinaees is nowastened as far as the safety of the plates and the completion of

unde^rfeir ^'™" '^ """^""^ '"^^ "^"""'^ °f "" *° P^^^

,

The plates, as withdrawn from the annealing oven, have a very

fectly pure they have, owing to their uneven surface no tr^ns-

ovfn }tv^;T'^^''''? n""'
-'""'"'^'^

P'''*''^ "<> withdrawn from the

air bells &c WhTeb 1'^ '?™'°'^ *" ""-^ ^'^''^'' ^>"=h "^ ^P""!
^olindl't'he^plUl! art

"''^ "^'l"'"*'^ ^^'^'^''-
^^ ^"'""^ <i=f^'=

'= ^«

Wliltc quartzosc sanU
Sodic ciuboiinlc... .

Limo (staked) ...
..'.'.',

M.niiKanosc peroxide
Cullgt

... .1000 parts.
.... 3.3-3 „
.... H .". „
... 015 „
..1000

::sL::;:ls:-^^;;::;»;-^t-£5B^rt>r;;[=
within the furnace—fntL If ' ,"'^ °^ V<^i me placed

pouring pot or'r.^Jnadai guar ^?:'^'"r;r'of"?h'
''' ''

material as the melting pot and ca -able nfi^'r ,2
•*''® ^""'^

for casting a single shiet of t .« .nlJfi
?f h»l'l"ig sufficient metal

d-aired. ilelting po H id c«ttte?a,e 2'^ -f V^ -V"^'""^-^'
Mtiiace, and the molten niixt ,re s lacLFwiM

'"^^ ^^ ""^'
,
" ">«

iron ladles from the pot in he cuvette in •T'^"-
"' ?'''"'=''b'«

clear before castin-. In some wnT= 1
' "

'"'"J''
'* '= ""''"''='1 to

poured direct fronf the m^tTirpots 'a '.dTn"'^*^'
"'"'*!'" «'"^' '^

to the casting table fronVt lnm» 1 ir
"*''"' ':•'''" ** '^ '"'"^'l

able iron ladTes
''"°'' "^""'S ?"*« ^"tl" l^ge malle-

leS ini^..t^\t:^:rcit}ofv.T °^'1'•"•'"' °f

«

which may be east on it A°t on» in 1 ,
'^''S''^' P'**^ °'' fi'^^s

roller, the full breadth of the t.llp
''^ f^.'f " '""'"^y <="=' i™°

length of the table by moLs of sn^r' wb
'""'

,'•" '"" *''« "-''olo

along il3 sides Thpi.?. •
spur "-heels working nto gearine

Klass%yM;rheigIt\T
5 di It f^'^^i"'^^ V,"

'^icknesf of"hf
aud that height is rem atea tZT '° '°" ''^""^ »''« t»bl«.
metal of the°icq,,ircd thiA,-i ^f .1"° "I""'"'' ''"P'' °' "l"* °f
the table on wS the tw„

°^ •'^" ^'""^ "'«"? t^e <^'lges of
revolves. The breJdth of the nLt""'.''?

°^ }\' ^°"<=^ ^^^'^ "^ '^
l"...t.. of the table by the two^lucs "nf^l"

•'.^«^™ ?^'l ^"tl'i" Iho
consisting of two plates of ens? n„ t?i 1

*''°, «""' »" "Pparatus
"U bolted togcthir by cross bm at I' iS" "f"*^

'" '"'°"' "^ the^oUer,uj cross bars at a distance apart which can be

Fjo. 17.—Plate-Glass Grinding Table.

cut into the largest
pieces which can be
obtained free from
flaws, and the select-
ed pieces are then
submitted to the
operations of polish-
ing, consisting of

—

(1) grinding, (2)
smoothing, and (3)
polishing. Various
forms of machine
have been devised
and introduced for
effecting these opera-
tions. The grind-
ing .and smoothing
table invei>ted byMr
Daglish of Eaven-
head worlcs consists
of a great revolving
flat table A (fig. 17), with a strong fixed bar CE, stretched

frames BR \'rr'".r-''°^^ "^ ^"'^^'^«- '" ^^'>-»'> tw-o runnerirames B B, shod with iron, are pivoted at Q. The glass- to

h^ t^i 1 A^ *''! poner-frames rest on that surface. Whentne tal,le A is set in motion, each oblong runner-frame E hascommumca ed to it. a revolving motion alsf, owing to tTe fxce s

out ed^^es of°n'
'"'"

r*'°° \'}"' """= ^P''^ '^volution of the

„onn,l r.f?
"'?

fr''''""^
**''''^- The effect of these com-pound revolutions is that every point of the surface of the glass is

f;*!! wi^b""1'
"'"'^"™,^y ''}""^"^- «''«" the apparatus in revolution 8

oiilv difWp,?^r
-''^ ^X°T' '" °"^' ^''S"" 0° «'« ^='""' table, theonjy difference being that emery powder of increasin.^ decrees of

con™lftioV;f
'',"'*='^/'''' "'" ^^""^ ^"-l "^ ""> operation app^roachee

,?.IK y 11^ '™"^' ^""S a single particle of grit wonid effec-tually destroy the smoothness of a wfole plate. Tfe quaHt of thfe

s brlehtYnto" urr""' """-I-""--". -^ -^ ingeniorL^para Ss

v„tir nf i-
" ° ?^

^'"' ,"''.'"'S>ng the sizes by means of a ciSiVent of

-fil! »"l ™'""'""S yelocitv, obtained by passing a uni?onn streamwith agitation successively though cylinde^ or titughs ofCTcreash^
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,ize In these troughs the emery powUer is deposited in inrreasingly

fine division, according to,the growing capacity of the trough and

the consequent slow replacement of its contents The last touches

of the smoothing proeess can only be given by the hand which at

once detects anf Ippearance of grittiness. Both sides of the .glass

are in succession submitted to these operations, after which it is

a.ain bedded in plaister and fixed on the polishing table The

polishin- is done with reciprocating inibbeis, covered with fine

feU, and° supplied with rouge (peroxide of iron in a liqmd state

AVhile a reciprocating motion is communicated to the rubbers the

table itself moves backward and forward iu ^J'-^^f^^^f
^'^'"'; '?";

so that all parts of the plate are equally brought under the polishing

influence of the rubbers. About 40 per cent, of the weight of the

rough plate is removed in the three polishing operations.

Ordinary finished plates vary in thickness from ^^out ith to ,th

inch and "the largest sizes measure about 1/ feet by 9 feet 6 inches.

The great St Gobain Company of France quotes regular pnces up

to 324c. (10 feet 8 inches) by 204c (6 feet 8 \"'^'j,^^)-.
beyond wluch

size the price becomes special. In the Pans Exhibition of 1878

tiiat com^^ny showed a silvered plate 24 feet by 14 feet, the largest

piece of plate glass which has hitherto been polished.
_

^
JioUed PlaU.-K form in which unpolished p ate glass is exten-

sively employed is the patent rolled pUte, originally made by Hartley

i Co of Sunderland. The surface of the ca.stmg table on which

the rolled plate is spread, instead of being smooth and plain,

3 engraved or otherwise indented with fine lines, grooves, or flutes

or it may be with small squares, lozenges, or even ornamental

patterns and the glass, of course, takes on its lower surface an

Iccura 'impression^f a'ny such pattern. Eolled plate is now very

largely used for partitions, and in places where obscure lights are

required. Such plates are always cast comparatively thin, and of

moderate size, so that a large number may be piled in the annealing

oven They, as well as certain qualities of coloured glass, are cast

by ladling the molten metal from huge pots which may contain

about 2i tons of material By this ladling numerous air bells

are enel'osed iu the glass, but the circumstance does not affect the

durability and usefulness of the glass.
• • * j • •!,=

Flint Glass oe Crystal.-The name flint glass ongmated in .he

circumstance that at first the silica used in tj^^„.'°f°"f^„^'-"7 ° ^^'^

variety of glass was in the form of ground flints. The industry

belongs characteristically to the United kingdom, where it ^ as

first esUblished on a large scale, and to the present day flint glass

is much more extensively manufactured m England than m any

''*FHnt'"'<.1ass'i3 a compound entirely different from those above

described" consisting as it does of a silicate of potassium and lead.

A- is the case with all kinds of glass, its composition and the pro-

portion of ingredients used in its preparation vaiy widely, ine

avera'Je composition of a batch has been stated thus :—
°

Fine white sand 100 parts.

Minium (red lend) ™ "
Relined potash ^* ••

cSet'::::::::::::::":::"::""""""''--"-'-"-"6o''^ '

Small portions of bleaching ingredients, as white arsenic or man-

ganese, are also sometimes added. Purity of materials is of the

utmost consequence m the manufacture of fiiut_ glass, which is

prized in proportion to the transparency, uniformity, sparkle, and

freedom from colour of the metal ; and, as finished objects are m
many cases massive, defects of colour are very obvious, i hnt glass

is much more fusible than the kinds destitute of lead; it possesses

great brilliancy, owing to its high refractive and dispersive pwer. but

being comparatively soft its surface is easily scratched and dulled.

It is also slowly corroded by alkalies, and contact with solutions of

-ulphides blacken it. Its specific gravity varies according to the

proportion of lead it contains ; and, as the silicate of lead tends to

•iink when the glass is in the molten state, Faraday found glass from

one melting to vary from 3-28 to 3-85, and in another instance from

3 81 to 4-75. The higher the specific gravity of the glass the

croater is its refractive power and consequent briUianoy.

"
Flint glass is in no ca"se used for architectural or structural pur-

poses, but its purity and lustre peculiarly fit it for table glass

"raaiiental objects, glass globes and lustres, and for i^'Utions of

-ms and precious ston- 7--- tl.f Uner purpose a dense gla^

"nlled strass, -ippropriately coloured wnen necessary, is employed,

^nd a glass of stiU greater density and refractive power is used_ for

optical puposes. The softness of flint glass adapts it for engraving

Hting, and poUshiug ; and these methods of omameuting the

tinished glass are very much employed.
^ ,^.,-^„„^

The special covered form of pot (fig. 2, .-.^raj and the ..-range-

men t of the furnace have already been alluded to. Plate VI.
,
fig. 1,

Tep" sents the various arrangements, tool^ and
FO'^^fYn.'ria^^

with a flint-glass house, the building in the centre ^^^^S *« l\^ff

cone or chiiSney built over the furnace, which is seen through the

r?ches « At 5 and 6 men are seen at the working holes with-

<iaw?n" metal from the pots on their longiron tubes ; 7 is the

™ ver^on which the gath'eringis roUed til it

^^q.^^f/^^^
^,^«

ahape ; at r, a blower is seen in process of expanding a gatnenng

1 of glass by blowing ; and at 9 a seiVitor or second mail is

' attaching a post or lump of metal he has gathered on a pontil or

punty to the end of a blown globe of glass. The two masses of

glass are thus united together, and that attached to the hollow

tube is separated by touching it, near to where the tube enters

the globe, with a small piece of iron wetted with water. By
this means the glass cracks, and a smart blow on the iron tube

completes the disunion. The workman now takes the puuty from

his assistant, and laying it on his c-iair arm, rolls it backward aii'l

forward with Ids left arm, while with his right he moulds it into

the various shapes required, by means of a very few simple instru-

ments. By one of these, called a pucellas, the blades of which are

attached by an ela.stic bow like a pair of sugar-tongs, the dimen-

sions of the vessel can be enlarged or contracted at pleasure. Any
superfluous matter is cut away by a pair of scissors. For smoothing

and equalizing the sides of the vessel a piece of wood is used.

After the article is finished it is detached from the punty and

carried on a pronged stick to the annealing oven.

The annealing oven or leer for flint glass is a low arched furnace,

generally of considerable length, with several openings at each end

between which narrow lines of rails run. On these rails, small

waggons, or trays mounted on four wheels, are placed, and the ai'ticles

to be annealed are filled into such waggons. They are slowly i.ushed

to the hottest part of the chamber, and passing that point they very

gradually approach the cold end of the oven, from which they are

withdrawn fully annealed. As each waggou is withdrawn at ono

end, another is entered at the other so that the line from end to end

is kept constantly full. The ordinary method of gi-adually decreas-

ing the temperature around the articles stationary in the leer is also

practised.
, , ,

Flint-Glass Cuiling, Engraving, and Etc/ung.—The sparkle and

brilliancy of flint glass is developed by the process of grinding and

polishing technically called glass-cutting. In fig. 18 is seen a

representation of a glass-cutter's mill, a being the pulley and band

communicating motion to the raUl b, which is made of wrought

Fig. 13.— fli-'iss-Cut-Lfr's Jliii.

or cast iron. Over it is suspended a woodeu trough or cistern f,

contSning a mixture of sandand water, which is fed on th« wheel as

?e"d for the operation of grinding. Smoothing is done on a wheel

of fine sandstone to which water alone is applied, and for polishing,

fwooden whee" supplied with emeiy, and finally with putty powder

(oxide of tlnTis e^floyed. The trough d mider t^!^-!'- ^I™
the detritus of the grinding and other operations The aiticles are

ifeld inthe hand, and applied to the mill while rotating The

Buntv marks are ground off tumblers, wme-glasses, and the like, by

Cs holding thfm on small stone mills. Ground or obscured

slis is made by rubbing the surface with sand and water. Iron

foS fixed on a lathe and moistened with sand and water are used

to rough out the stoppers and necks of bottles, which are completed

by haSd with emer^ and water. Engraving is the production of

mental sm-faces by a fine kind of gimding r^ofUydonejiA

copper discs revolving in ^ lathe. Etching is variously done by
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submitting the portions to be etcbcd or bitten to tlie iiiflueiice of
hydrofluoric acid, the remainder of the glass being stopped dffor pro-
tected by a coating of wax or some pitchy compound.'
Pressed Glass.—Tlie most brilliant effect is produced by

cutting, but moulding or pressing is much cheaper, and this
branch of the art has now reached a hrgli state of excellence.
Glass formed by pressing in moulds, known distinctively as pressed
glass, is peculiarly an English industry, principally because it is only
flint glass, or glass possessed of similar properties, that can with
advantage be formed in that way. Although moulded glass has ex-
isted from early Roman times, it is only within the present century .

that the modern industry has been developed, and of late years the
trade has assumed important dimensions. A metal that melts at a
comparatively moderate heat, and does not quickly pass from the
plastic state, is essential foi- success in pres.}ed glass making, because
it has not only accurately to fill all the intricacies of the mould,
but it must also be susceptible of fire-polishing. This operation
consist? oi^a reheaticg sufficient to melt a thin superficial stratum
of the glass, whereby the roughness and obscurity of surface incidental
to moulding is removed, and a smooth brilliant effect brought"
out, inferior only to the sparkling appearance produced by cuttin"-.
The moulds for pressed glass are made of iron or bronze ; with creat
accuracy of surface ; and they are, in use, kept a little under a red
heat The various segments of the mould are so hinged or connected
ni to close and leave internally a space reyiresenting the form and
size of the article to be. made, the internal hollow not bein" pro-
duced by blowing but by the plunger of the press' under which the
mould IS placed. The required quantityof metal being dropped into
tlie mould, the plunger descends and forces it into all parts of the
cavity, completing immediately the formation of the article, which
IS then fire-polislied by reheating, and afterwards annealed. In this
way glass with elaborate facets, bosses, (lutings, or other bold orna-
ments can be produced with rapidity and ease ; and the only bar to
great cheapness is the heavy cost of the lead and potash" in flint
glass. Sdveral manufactnrei-s both in England aud on the Con-,
tinent, where the pressed glass industry is extending, now partially
supply the place of these costly materials by lime and baryta • and
indeed English pressed glass of excellent quality is now in the
market containing neither lead nor potash to any appreciable

BiRYTA Glass.—The high price of red lead, and various di^.-wj-
vantages connected witli its use, have given rise to many efforts to
liiid an efficient substitute for it in the manufacture of table and
ornamental glass. Barium compounds, principally the native sul-
phate (common baryta or heavy spar) and the artificially prepared

VQ^Tf^l**! JT ^^°- ™°"'^ •" ^"^'^ experimentally tried ever since
IBJO

; but ot late years the use of baryta has attracted much atten-
tion and in several French and Belgian glass-works it is under-
stood to have taken its place as a raw material, without, however
much being publicly said regarding the subject. H. E Benratli'
the scientific director of the Lisette glass-works near Dorpat has in'-
vestigated the application of baryta in glass-making with great ful-
ness. Baryta, it appears, can be used as a partial substitute for the
alkalies m glass-making; and indeed it was affirmed by Pelicot
that carbonate of baryU could altogether supplant either potasli°or
soda, and yield a glass perfectly free of alkali. Such a glass is how-
ever, shown by Benrath to be without practical value ; but he has
.leinonstrated that baryta may be used in the place of either lead
or lime, to produce an easily fused dense glass much more brilliant
lian common glass, and in appearance and properties intermediate
iietween that and flint glass. The qualities of the glass and its
nsetulness_ for various purposes can be modified by using both baryta
jindiime in varying proportions.- There seems little doubt that
baryta will occupy an important place in the future of the glass
industry. °

BorrtF. Glass.—This department of glass manufacture is of im-
portance on account of its enormous extent ; and although the raw
materuals employed in the trade are coar.?e and impure, and though
tlie finished product has little appearance of excellence, the qualily
of -the glass IS in the highest degree important. Glass bottles Cor
example, are used for storing and preserving ail manner of liquid
snbstanccs for food, some of which undergo active chemical change
throughout a period of many years. In such a case it J3 of the
iighest consequence that the glass should be capable of resisting
the solvent and conosiveaciion of acids and other substances whichmay be imprisoned or generated within the bottle, and such an ob-Kot IS attained by the high proportion of alumina which is found in
bott e glass. Bottle glass varies in tint from the dark-green, almost
black semi-transparent claret bottles to clear and transparent
qualities such as are employed for bottling aerated waters. The
dilference in colour is partially due to tl-.e varying purity of the
materials used, and partly to the action of bleaching or oxidizing
agents. The materials ordinarily employed are common sand, gas-
lime, biick-clav, common salt, and soap-boilers' waste ; but local

[manefactuke.

circumstances have mnch influence in determining the class of
materials used. In Continental bottle works lava, basalt, and simi-
lar rocks of volcanic origin were formerly employed; and in Den-
mark and Sweden fluoride of calcium, left as a waste product of the
manufacture of soda from cryolite, is used with marked advantage.
For bottle-making the tank fiimace with or without compart-

ments as already described is much used ; but pot fumaees also
continue in use. The arrangements of a common bottle house ar«
seen in fig. 19, which is a ground-plan indicating a bilateral

Fig. 19.—Plan of Bottle House.

M'lh^'"Kc,.ied^rl'°?,'',','l'°"''''°';'"'^
"^ "" '^""'"'O"" varieties Of glass and

arrangement of a double bottle house, with the complete plan of a
lour-pot furnace and ash arches. The furnace is oblong, simUar tothe crown furnace, but arched over in a barrel shape. Ifis erected
in the centre of the brick cone, above a cave, which admits theatmosphere to. the grating. The working holes of this furnace.
opposite each pot, for putting in the materials and taking out the
liquid glass, are each about 1 foot in diameter. At each angle ofthe furnace there is also a hole about the same size communicating
with the calcining arch, and admitting the flame from the main
iurnace whieh reverberates on and calcines the materials in thearch, in the figure, 1 shows the main furnace ; 2, 3, 4, 5 the asharches for calcining the materials; 6, 7, 8, 9, 10, ll.annealing
arches

; 12 two-pot arches
; 14, clay-house for picking, grinding

sifting and afterwards working the clay into paste for the pu?l
pose of manufacturing pots ; 15, miU house for binding clay -16
a building containing a calcar furnace for experiments, or for prelparing the materials, when the ash arch attached to the main lur-nace IS under repair, including 1, a sand crib, and 2, an ash crib

tT <-°?,
^"'^ ™'.'''"° ^'''^ m'l'erials, sufiicient for two houses,

bottle An°fh"-^'lTP°l°^
the process of making a common

the vml-i f>, fi,'*'^
^^,^''^ skimmed, the person who beginsthe woikis the gatherer, who, heating the pipe, gathers on it asmall quantity of metal. After allowing this to' Zl alitt?e, he

mike fwff/"TV <J"^"t'ty,''«>>« /onceivesto be sufficient tomake a bottle This is then handed to the blower, who, -whilelowing through the tube, rolls the metal upon a stone, at thelametime forming the neck of the bottle. He then puts the metal intoa brass or cast-u-on mould of the shape of the bottle wanted, mdeoiitmuing to blow through the tube, brings it to the desired form
;^7} ,°]-"'?"i'l°<"'' '""^'^ 's made of brass, the inside finely
pol.s5.ed, divided into two pieces, which the workman, by pres^fn^o-a spring with his foot, opens and shuts at pleasure. The blowe°

^Vr' -l I '
"'^

°/r"'°° ^I'* '" ^''t'"'' ^^'<=^ <:"ts it completely

metal gathered from the pot, to the bottom of the bottle, andthereby gives it the shape which it usually presents. This nuntv

SIpLdinto'l'nd^'"
'' '?•''

"^."f"
"' '^<^"-- " - "-^•o-llaippcdinto sand to prevent Its adhering to the bottle. The finished

au'antitrofVf,^""'^, '^''"' ^"™^^^' --l taking out a sma

Ilethen .mT '.K^T"^ ^^^ """ ^^^^ ^' the month of bottles.

Wade of t&l.i, r""'""-*" Sr^^^P<^ t° the neck. One of the

a nnmn,! I ^•'•?^.* P'^™ °^ l*"^ 'n the centre, tapered like
?T 1 1

°''''-

"'"^'J
'^°™' ^^^ i-'^'de mouth ; to the other blade

hen If" d b^th: l^r"' '"1 V """"^ t*"^ ""g- The bottle tmen litt.d by the neck on a fork by a boy, and earned to tho
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iinnealing arch, where the bottles are placed in bins above one
iinother. This arch is kept a little below melting heat, till the

»hoIe quantity, which amounts to 10 or 12 gross in each arch, is

deposited, when the fire is allowed to die out.

Slao Glass.—Under a patent obtained by Mr Bashley Britten, a

manufacture of bottles has recently been established with every

prospect of success, the leading peculiarity of the process being the

use of blast-furnace slag, molten as it issues from the furnace, as a

principal ingredient. The use of slag in bottle-making is by no
means new, bnt the catching of the intensely hot liquid mass and
ita immediate use for glass-making had not before been attempted

;

and therein results the great saving in fuel and consequent economy
of the manufacture. A company formed to work the process has

erected glass-works in Northamptonshire in the immediate neigh-

bourhood of a set of blast furnaces, and these works are now in con-

stant and successful operation. ATe^enerative gas furnace applied

to a glass tank working on Dr Siemens s continuous principle is used,

and in it the ingredients of the glass are fed at one end of the tank,

where they are fused and fined, and the fused " metal " flows through

a bridge to the other end of the tank, whence it is worked out, blown
into bottles, and annealed in the usual way. The tank is from time

to time fed with fused slag taken as it flows from the blastfurnaces,

and with it is introduced the required proportion of the other in-

gredients. The slag furnishes more than half the total material

ol the glass, and, as it is already melted, its use etfects a saving of

about half the heat or fuel and also half of the time necessary for

the production of the "metal." Thus the prime cost of the glass

as it is worked out is considerably less than that of glass made in

the ordinary way. The natural tint of the glass thus produced is

gieenish, but it can be coloured to any required tint, and bj' careful

lining and bleaching it can be produced almost as colourless as com-
mon window glass . The working qualities of the glass are excellent

;

it comes from the furnace in that beautifully plasric condition which
renders it capable of being blown, cast, pressed, or otherwise moulded
into any desired form, and the company expects to manufacture
other articles besides bottles from a material so cheaply produced.
Optical Glass is of two principal kinds— flint andcrown—the

combination of these two,with their different refractive powers, being
necessary to produce perfect achromatism in the lenses of telescopes.

For astronomical telescopes, formicroscopes, and forall delicate scien-

tific instruments in which oprical glass occupies a place, glass of the
utmost purity, transparency, freedom from colour, streaks, and strife

is of the highest importance ; and to secure these qualities to the
fullest extent much care, trouble, and expense are requisite. The
first really successful maker of optical flint glass was M. Guinand of
Solothurn in Switzerland who succeeded in making discs 9 inches in

diameter free from striae. Guinanddiedinl823, and fromhisson, SI.

George Bontemiis learned his secret, andatChoisy-le-Roi, near Paris,

further improved tha manufactare. In 1848 JI. Bontemps was
induced by Messrs Chance of Birmingham to establish the art in their

great works. In the hands of that eminent firm the preparation of

optical glass has attained a perfection not approached by any other
glass workers, and the clmf d'ceuvre of optical glass hitherto made
consists of a pair of flint and crown glass discs, 29 inches in diameter,
exhibited by Chance Brothers at Paris in 1855. Regarding these
Sir David Brewster said, "I have entertained the hope that the
EDglish'Govemment would purchase these discs and construct with
them the grandest achromatic telescope that ever was contemplated
by the most sanguine astronomer." They were, however, purchased
by the'i'rench Government in 1867,
Optical flint glass contains more lead, and is consequently heavier

and more refractive, than the quality used for common purposes. It

is made in a furnace having a single covered pot, and Guinand's
secret consisted in constantly stirring the mass while it is in a mol-
ten condition so as to keep the heavier lead sOicale from falling to

the bottom. For tha very highest qualities of optical glass, the
contents of the pot are most scrupulously cleared, and the stirring is

continued after the heat is lowered till the contents are cooled down
to little more than a red heat. The furnace is then closed and the
metal is allowed to cool and anneal gradually in the pot within the
furnace. When withdrawn the pot is broken, and the mass of glass
is polished on two opposite sides ?o that any imperfections may be
detected by examination. From the mass, cut horizontally, perfect

discs of such size as can be formed are then obtained. Optical glass

is also blown into thick cylinders, and cast in slabs from 4 inch to 1

inch in thickness.

Chance Brothers make six kinds of optica] glass, of which the
average densiries and refractive indices for the three hydrogen lines

and for the sodium line are given in the following table :—
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extensive use, in the rapidly increasing applications of emery to

grinding, smootliing, and cutting.

CoLOUUED Glass.—When to the ordin.-uy materials in the

melting pot small quantities of rarions metallic oxides and other

mineral substances are added, coloured but still transparent glass

is produced. The coloiu-s yielded vary in intensity according to

the proportion of oxides used ; and the temperature at which the

fusion is effected, the length of time the molten glass remains in

the melting pot, not only modify, but actually change altogether,

the resulting colour. Indeed,.it has been asserted by M. Bontemps
that all the colours of the spectrum may be obtained by the use of

one oxide alone, if employed in varying proportions and at different

lemperat\ires. The materials, temperatures, and other conditions

employed by manufacturers for producing certain of their colour

etfects in glass are kept as trade secrets ; although, in a general way,
the substances which produce particular coloui-s are perfectly v.ell

known. Blue is obtained by the use of cobalt,—the ordinary blue
pigment sniolt being a powdered cobalt glass. Yellow gl^iss can bo
prepai'ed fromseveral sources : uranium yields a beautiful opalescent

yellow ; salts of silver are the source of fine shades of yellow ; a

different tone of the same colour may also be obtained from oxide
of antimony ; and a dull yellow is produced from powdered charcoal.

Green was at one time prepared chiefly by the use of cupric oxide
and of ferrous oxide ; now oxide of chromium—which produces a
beautiful emerald green—is much employed, that substance bei:ig

mixed with other oxides when modified colours are desired. For
red glass, cuprous oxide is employed to produce an intense i-nby

tint ; and the purple of Cassius—a compound of gold with tin oxide
—yields magnificent shades of ruby, cannine, and pink, while oxide
of iron also is the sovirce of a brownish-red colour. For the produc-
tion of violet tints the black oxide of manganese is depended on, and
a mixture of the oxides of manganese and cobalt is employed for

black. The deep-black glass prepared at Venice for making glass

beads contains a large percentage—aboijt H"40—of manganese.
Aranturiue an Imitation in glass of the mineral bearing that name,
is a warm, brown, opaque glassy body, studded with innumerable
minute spangles having a metallic lustre. It was originally made
in the Venetian glass-houses, but can ngw be manufactured gene-
rally throughout the Continent. According to Von,Pettenkofcr,
the metallic spangles consist of cuprous oxide, and one means of
preparing the glass consists of melting equal parts /)f cuihous oxide
and ferroits oxide with the glassy mass. The other opaque varieties

of coloured glass are obtained by using the various metallic oxides
with the compounds that produce milky or white glass.

The uses of coloured glass are various, tlie most obvious and
usual being for ornamental windows, for .signal lights, for imitation
preciotis stones and ornamental tahle glass, &c. For the imitation
of precious stones the strass already alluded to forms the basis,

and both flint glass and Bohemian (potash) glass are much used for

coloured domestic glass. Vi'iadow and signal coloured glass are

made both as rough plate and as sheet glass. In tte case of plate

glass the metal is, of course, uniformly coloured throughout, but
coloured sheet glass may either be composed of " pot metal " or it

may be " flashed colours." Pot metal con.sist8 of gla.ss uniformly
coloured throughout ; but in flashed colours the body of the glass

is transparent sheet metal covered on one surface only with coloured
glass. It is very simply made: the workman, taking up on the
end of his blowing tube a gatliering of clear metal from one
pot, dips this into a pot of coloured metal, thus gathering over
the transparent mass a uniform stratum of coloured glass. The
whole is then blown in the ordinary manner, and according to the
original relative proportions of clear and coloured metal will be
the thickness of each in the finished sheet. It is obvious that this
process admits of many variations, such as gathering the coloured
metal first, or making alternate gatherings of coloirred and clear
metal so as to have clear within coloured, coloured within clear,

and so on.

Ikidesoent Glass.—Ancient glass, which has for ages been sub-
mitted to the slow disintegrating influence of the damp of the
earth and other gently operating agencies, in many instances dis-

plays an iridescent play of colours of a most magnificent description.
The iridescence thus shown, it has been long kno\vn, is due to a pro-
cess of decomposition resulting in the foi-mation of excessively thin
ecalcs of glass. Numerous attempts have been qiade to imitate by
artificial means, the gorgeous display of colours thus produced \^
the slowly acting inllucnrcs of many centtirips, and a certain
amount of success has attended some of these efforts. The Venetian
glass workers possess the means of giving the surface of their glass
a kind of metallic iridescence; and in ceitain Hungarian glass
houses iridescent glass has been made for at least about 20 years.
But in 1873, at the Vienna Exhibition, iridescent glass formed a
prominent feature, and since that time it has become veir common.
The iridescent glass now generally seen is a plain Hint glass having
a slightly metallic tinge and a play of colonrs like a soap bubble.
It is probable that several methods of producing iridescence in
glass are practised, as the nacreons liirtre in different examples
varies convi ; m.~.Mv. Vl... •'. ;....; y. -. i:,-.,.s'i.-r.<cil by MAI. Fremy

and Clemandot ; and under a p.itent obtained by the latter gentle-

man, one method, commonly practised, has been made public. It

consists in submitting the object to be iridized to the influence of .»

weak acid solution—such as water with 15 per cent, of hydrocliloric

acid—tmder the combined influence of heat and pressure. The
effect certainly falls immensely short of the iridescence of ancient
glass, but the glass assumes permanently a pearly iridescence, and,
though the effect is tiresome, the process will doubtless continue to

occupy a place among the methods of oniamenting table glass, &c.

Op.^qie Glass.—Absence of transparency in glass may be due
to any of three causes—(1) to the grinding, or roughening by
other means, of the surface of ordinary clear glass

; (2) to devitrifica-

tion or crystallization of the substance ; and (3) to the mechanical
interrabcture of an opaque substance in the glassy mass. Obscured
glass was formerly principally prepared by a process of grinding the
surface,—the means employed in the c-se of sheet and plate glass

being simply the smoothing process, which forms an intermediate

stage in the operation of polishing plate glass. Kow the greater

part of ordinary obscured glass is prepared by the agency of

Tilghman"s sand blast, an apparatus by which a fine stream of
sand is blown with great \'iolence against the glassy surface. The
impinging grains of sand abrade the surface with extraordinary

rapidity, and by protecting certain portions with suitable stencils,

elaborate patterns in clear glass are produced in a very simple
manner. Alabaster glass, so called on account of its resemblance
to that substance, is an opaque variety of glass which has been long
known and used. .Its opacity is due to a process of devitrification it

readily undergoes, favoured by the excess of uncombined silica used
in its preparation. The material is prepared from a combination such
as 100 parts of sand, 40 of potash, 5 of borax, and 5 of tale (silicate

of magnesia). Into the composition of this glass it will be observed
no lime enters, although sometimes bone-earth is added to the
materials. For enamel glass a mixture of varying proportions of !ea4l

and tin oxides is prepared by calcining the two metals together, and
using the compound in the preparation of a mi.xture for fusing, of
•which the following is an example'!—sand 100 parts, pure potash 80,

and mixed oxides 200 parts. The proportion of tin varies within
wide limits, and oxide of antimony may be substituted for the tin.

Bone glass, milk glass, and opal glass, diflering in degree of
opacity, are made by adding to the materials of clear glass large

proportions of bone-ash, or of oxide of tin, or both together, and
with these substances white arsenic may also be combined. The
following is an example of a batch for opal-flint glass :—sand
100 parts, bone-ash 30, potash 30, borax 5, and red lead 5 parts.

Such a glass was formerly in extensive use for the opal shades of
gas lights and jnoderator lamps, &c. ; but"the ruddy glow possessed

by the rays passing through the imperfectly opaque glass was an
objectionable feature in the resulting material. During recent years

an opal or milk glass free from such a defect has been introduced,

and it is now in extensive use for globes. Tiiis preparation, which
difiuses light from its surface in a clear pure white glow, owes its.

milky opacity to the use of cryolite—a mineral substance consisting

of a double fluoride of aluminium and sodium (ALFj, 6NaF)
obtained from Greenland. The cryolite glass v.as first brought
prominently into public notice by the Hot-Cast Porcelain Company
of Philadelphia, by whom it was made on a large scale, although

the material had been in use in Bohemian and Silesian glass-works

for some years previous to the (Tommencemeut of the manufacture
in America. For milk while glass the materials used are—sand
100 parts, cryolite 40, and zinc oxide 10 parts. The finished

glass, which is remarkably strong, hard, and indifferent to acids

contains about 15 per cent, of undecomposed cryolite, to which its

opacitj' is due. The copious evolution of fumes of hydrofluoric

pcid dming the melting, which continues even in the working,
is the source of serious difficulty in the manufacture of cryolite

glass.

Toughened or Hardened Glass,—In the year 1875 the
announcement that a French gentleman, JI. de la Bastie, had dis-

covered a means of rendering glass practically unbreakable attracted

a gieat amount of atteniion ; and his statements were immediately
made the subject of practical investigation throughout the glass-

makin» commimity. All the experiments made in connexion with
M. de la Ba.stie's process tended to confirm his claim to have dis-

covered a method of rendering glass capable of bearing a shock or
strain variously estimated at from 80 to 100 times greater than the
same material annealed in the common way. De la Bastie was led

to undertake the prolonged series of experiments, which ultimately

leBulteJl in his discovery, by the consideration that the brittleness

of glass arises from weak cohesion of its molecules ; and his efforts

were first directed to improvijg its molecular arrangement, by snb-

mitting glass, in a molten state, to forcible compression. This

series of experiments led to no practical result; and the line of

investigation he ultimately pursued, as well as the merits and
defects of his process, are thus succinctly stated byMr H. J. Powell of
Whitefriars Glass Works, with whom M. de la Bastie carried out

his first practical experiments with liolloiv glass. Mr Powell,

writing in August 1&75, says of the process:

—



MANDFACTUUE.] GLASS 667

" That it consists in iJuncins class IicalcU lo Uic mcltiiiR point into a lialh

containing an oleaginous mixtni f. at u liiKli tcmperannrc, but consideiMbly coclir

than tlic class itself; and that this, according to lliespeciScation of the patentee,

is effected by rc-heatins alieaUy manufactured and unncatcd glass in a Itiln, and

iinssinf it thence into the baih. After a rough trial of this process, which cer.

tainly answers well for flat ov solid glass, wc decided that it is defective, for

hollow flint glass, as hollow vessels, left to themselves in a kiln, are almost

certain to collapse on reaching the required heat. To avoid this difliculty, and

knowing that a vessel in course of manufacture, however hot, is always under

control whilst it remains on the workman's rod, we placed a bath as near the

mouth of the working-pot as possible, and directed the woikman,. instead of

sending the finished vessel to tlie annealing oven, U> djop it into the bath. The

vessel is cauglit in a wire net, and is ready for removal as soon as it has iicqurred

the temperature of the bath. For all vessels made in one pi«c. e.g., tumblers,

finger b.isins, Ac , this process answers well ; and It is obvious that if it proves to be

tlic best way of trcatiTig hollow flint glass, the use, for this description of glass, of

thecomplicateJ michinery described in M.de la Bastie'sspeciScatJon will be done

away with, and the glass will be tempered in the course of manufacture, instead

of being re-heated and tempered after it lias been already manufactured and

annealed. We ascenained, with M. de la Bastic's aid, the light constituents

and right temperature of a bath for flint glass; for although the conditions

for sheet, plate, and flint glass are nearly the same, there is a diflcicnce,

nnd it seems probable that every chemically different glass, and even every

dlffacnt thickness of gla^s, may require certain variations.. In our experiments

as to tiie liai-dne&s of the glass, wc found that it could be marked, but not cut,

with the diamond, and, although it could be smoothed and engnived in the ordi-

nary way. that the disturbance caused by the wheel, when penetrating to any

appreciable depth, tended to weaken, or even to cause the de=tniction of the

enin-c mass. The value of the invention, as far as it concerns flint glass, is at

pi-esent somewhat modified by ilifliculties in manipulation. 1. It seems to be im-

possible to heat a vessel made up of different piecesand of various thicknesseslo

un absolutely equal temperature throughout, so that the whole may be equally

tempered. 2. It seems also, impossible to d'isplace the air from a narrow-mouthed
vessel quick enough for the in^i'le and outside to be tempered simultaneously.

However, setting a-.ide these difHcnIties. we come to a point which applies

equally to nil sorts of hardened glass; Hardened glass is not ' unbrc<ikablc '

;

it is only harder tluin ordinary gl.iss. and though it undoubtedly stands rough
usage better, it lias the disadvantage of being.utterly disintegrated as soon as it

receivM the slightest fracture, and up to the present, until broken, of being
undistlHcuishablo from ordinary glass. This glass is known as ' foiichened

'

glass, and we have seen the terms * malleable ' and * annealed ' applied to it.

Nothing can be more misleading than these unfortunate epithets. The 5!a.^s is

hard, and not tough or malleable, and is the very opposite to annealed glass.

Annealed glass is tliat the molecules of which have been allowed to settle .iitm-

selvcs; the molecules of hai-dened glass have been tortnred into their position,

and until the glass is broken are subject to an extreme tension. It is the

sutlden change of temperature that 'hardens'; glass heated up together .with

the oil may be annealed, but decidedly is not hardened. A pieec of hardened
glass is only a modified Rupert's drop, i.e., it is case-hardened; the fracture cS

both is identical, both resist the diamond, and both can be annealed. Moreover,
in the middle of imperfectly hardened glass a line is plainly visible, which seems
to mark the estent of the case-haidening. This hue resolves itself under the
microscope into a mess of bubbles and slriae; it scenis lo be the nucleus of

breakage, and consequently as soon as the cutting wheel approaches it, utter
destruction ensues."

The fjreat anticipations wliich at first were formed as to the
extended nse of hardened glass have not been realized. M. de la

Bastie has improved several of his processes, but the demand for

liis production.^, at no time gieat, is understood tO' decrease rather

than to increase. For a short time the process was worked by both
^^es3rs Powell and Messrs Pellatt in London, but both these

emin»ut firm=! have given it entirely up. Sheet gloss hardened by
the process does not appear ever to have come generally into the
market, the most serious obstacle to its introduction being the im-
possibility of cutting it with the diamond, after which the utter

destruction resulting from fracture is a serious defect For laboratory
purposes—as flasks and beukers, &c.—it has been suggested that the
glass has great advantages, but experiments have proved that its great
resistance is not absolutely reliable, and that hr.rdened vessels sub-
mitted to a high heat lose their distinguishing peculiarities and
become as common glass. Thus a glass, partially filkd wjth water
and heated considerably above the boiling point at the parts nn-
covered with water, broke, the bottom of the glass showing ths
fracture peculiar to hardened glass, while the upper uncovered part
was broken into large sharp-edged fragments like common glass.

A modified process of iardening, patented by Herr F. Siemens,
consists in' pressing and suddenly cooling the glass in moulds
specially constructed to conduct away the heat with the various
degrees of rapidity found to produce the best results.

Statistics of the Gla.ss Trade.—According to a factory report
of 1871, there were in that year 210 glass-works in the Uniteti
Kingdom, employing, in addition to steam-power, 21,434 operatives,
of whom 2116 were females. Of these works 213^ere in En"!and,
19 in Scotland, and 8 in Ireland. Further, there were at the same
date 37 glass-cutting factories, employing 500 people, principally
situated in the county of Warwick. The quantities and valne of
glass manufactures exported were as under in the year 1878 :

Piste glass ; _._ 1,156.455 sq. ft. £106,906
Flint glass , !13,1I^ cwts. 239,966
Common bottles 575,160 „ 308,481
Other glass laanufacttir^s 72,20d' „ 99,170

The following table shows the comparative imports and exports

of glass in the ten yenrs ended 1877 :—

£754,333

In 1878 the imports of manufactured glass )vere thus given ;

—

Window glass 652.325 cwts. £452,202
Flint glass 143.665 ,. 4S9.518
Plato glass _ 91.198 „ 233,603
Gloss manafactores 335,751 „ 879,733
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juinting uovv existing is a window of the 11th century in

a church at Neuwiller, in Alsace, representing St Timothy.

The figure is rudely designed, but, with the rich border of

ornament, shows that the executant know his art, which

in the following century is further illustrated by windows
in St Denis, near Paris, erected by the abbot Suger,

which are still preserved. It was however in the 13th

century, that great age of the revival of art, that glass

painting attained its first great development, and notwith-

standing the claims advanced by France, it is most probable

that as all art radiated from Italy as a general centre of

invention aud progress, as well as of faith and dogma, so

glass painting partook of the general impulse. It has

indeed been asserted that glass manufactured in the north

was superior to that produced in Italy, and this is admitted

by Vasari, but an examination of old Italian windows
throws doubt upon this statement, for the Italian glass will

be found to be more even in texture, more diaphanous, and
certainly not inferior in colour, whilst the beautiful, pearly,

white glass of the earliest date in Italy is superior to the

pale green representing white in northern glass, and
assorts much more harmoniously with the glowing coloured

glass with which it is associated. Considered as a branch

of fine art, Italian painted glass occupied a very high posi-

tion at all periods of its history, for the designs were fre-

quently made by some of the most famous of that long roll

of immortal artists who have had so few equals elsew"here.

In Germany the family of Hirschvogel of Nuremberg and
other eminent artists, including, it is popularly believed,

Albert Diirer, and in France Jean Cousin, Bernard Palissy,

Louis Fauconnier, and others, equalled the Italian glass-

painters, whilst both German and French artists excelled

them in technical processes.

The late Mr Charles Winston, author of An Inquiry
into the difference of style observable in A ncient Glass Painting,
(specially in England, with his usual accuracy and profound
knowledge of his subject, thus classifies the consecutive
styles :—the Early English, from the date of the earliest

specimens extend to the year 1280; the Decorated, which
prevailed from 1280 to 1380; the Perpendicular from 1380
to 1530; and the Cinquecento from 1500 to 1550. The
styles successively prevalent in Italy, although they have
an affinity with those following each other in northern
countries, cannot be accurately designated by the titles

selected in England, the last excepted. Like other branches
of painting they are most readily divided and understood
by centuries ; as the 13th century, a style principally in-

fluenced by Giunta Pisano and Cimabue; the 14th century,

in which the spirit of Giotto and Orcagna and their

followers prevailed; the 16th century, the first period of

which was transitional, and the second early revival, as

illustrated by the designs for windows of Lorenzo Ghiberti,

Donatello, Paolo Ucello, Pietro. Perugino, Andrea della

Eobbia, and other great artists of the time. The last age,

called by Mr Winston the Cinquecento, lasted in Italy

beyond the perioc? assigned by him for its termination,
and was characterized by florid magnificence of design and
splendour of colour, imitative of the pictorial art of that age.

and the ornament resembled that prevalent amongst the
omamentists of the schools of Raphael and Jlichelangelo.

In this brief analysis of the history and practice of glass

painting, the Italian examples of the art are selected for
description as being less known than those existing in other
parts of Europe, which have been minutely and ably illus-

trated. Besides being classified by centuries, Italian glass
painting may be appropriately arranged under the following
heads or schools :—the Pisan, Florentine, Sienese, Umbrian,
Lncchese, Bolognese, Lombard, and Venetian ; for notwith-
standing the lamentable destruction of painted glass in Italy
even now in progress, specimens by artists belonging to

these schools still exist, and the names of a numerous array

of glass-painters of these provinces are preserved. The best

examples extant of this art in Italy of the first half of the
13th century are two couplets in the apse of the famous
basilica of St Francis at Assisi. In general arrangement
and design they resemble windows of the same age in other

parts of Europe classed by Mr Winston under the general

head of Early English, being divided into panels of varied

and admirably designed geometrical forms surrounded
. by diapers and borders of rich fancy and glowing colour,

which, however, are rather more confused than similar

-details in contemporary glass elsewhere. The panels are

filled with scripture subjects, and Italian skill and refine-

ment are obvious in the design of the figures ; this

may be readily understood when it is considered that
Italian artists of this time rendered the Greek art, uni-

versally followed, with more sentiment and power than
any other people. The ornament shows the influence of
Byzantine conventions, but t'le ornamentists imitated
natural forms of foliage sooner than northern artists. A
remarkable peculiarity of the early painted windows at

Assisi, which are here taken as the best and almost the only
specimens of 13th-century glass left in Italy, is that-

throughout the couplets the backgrounds in each light

differ in colour. The subjects for instance in the right light

are on a blue ground, on the left on a red ground, in other

examples the grounds are alternately blue and green. It

might be supposed that all unity of efi'ect must have been
destroyed in this waj'; but such is the skill with which the

general harmony of colour is arranged, that the counter-

changes are less objectionable than might appear possible.

Early Italian glass painting, like that of other parts of

Europe, is characterized by an obvious ignorance of perspec-

tive ou the part of the designers, but there are manifest

indications of attempts to represent retreating surfaces and
lines ; that these have not the efi'ect intended was not due,

as some suppose, to the maintenance of a principle appro-

priate to glass painting, but simply to a want of knowledge
of perspective laws common to all, even the greatest artists

of the time.

Besides executing panel windows with small figures, the

artists of the 13th century painted figures of comparatively

large proportions under canopies of simple and primitive

forms. These figure windows were placed in positions at a
distance from the eye, as above in the clerestory, or at the
ends of aisles. At Assisi such figures are painted at the

bases of some of the windows irrespective of the idea of

distance, the upper portions being filled with panels and
small figures. This irrational system gave way to the entire

window being filled with large figures placed over each other

W'ithin canopies or geometric borders, a method of design

which sur^'ived in Italy to the close of the 15th century.

The coloured windows of the upper and of the lower
church are associated with mural paintings which cover
every available space on the walls and vaults. It might be
supposed that the refulgent painted glass would either

obscure the frescos or diminish their effect by contrast ; but
in the first place the glass is not so thick as that of northern

manufacture, nor is it made opaque by the efi'ect of climate,

whilst, as already noticed, the wliite glass is purer, and the

brilliant sun of a southern climate illumines the frescos

sufficiently, notwithstanding the coloured medium through

which the rays are transmitted. Such is the case at Assisi

;

but at Florence the coloured glass in the cathedral darkens

the church too muth, from causes which will be explained

afterwards. The true method of combining coloured glass

in a building with the presence of pictures and sculpture

in a less sunny climate will be illustrated in describing

glass painting of the 16th century, the subject being im-

portant at the present time.
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In the next great age of art, that which commences with

the triumphs of the genius of Giotto, glass painting evi-

dently shared in the general progress. No windows remain

which are associated with his name as designer, but in Santa

Croce at Florence, by the wiU of Count Alberto di Lapo,

dated the 9th of July 1348, money was provided for adorn-

ing the apse of the church with frescos and painted

windows to be completed in three years. The frescos were

painted by Angelo di Taddeo Gaddi, and it seems reason-

able to suppose that he designed two of the three windows,

—

that in the centre being of later date. The following extract

from the archives of the cathedral of Florence uhows that

Angelo Gaddi designed for glass-painters: "A window in

S'.mta Keparata "-^the ancient name of the cathedral

—

" over the door towards the street of the Cassettai is com-

missioned of Antonio of Pisa, master glass-painter, and the

design' is by Angelo Gaddi." The windows illustrate the

system of ranging single figures under canopies over each

other. The colouring is harsh; there is too great a preval-

ence of dark green ; and the general design of ornament is

meagre and confused. This is increased by the capricious

clianges of the colours of the canopies, which are not white,

tliese bsing rare in Italian glass painting. Thus in one of

ihe windows the first two canopies are respectively red and

green, which colours are counterchanged in those immedi-

ately over ; the next two in ascent are green and yellow, the

next pair brown and yellow, the fifth order shows both

yellow. Thus that variety of colour prevalent in the back-

grounds of Italian 13th century work is found in the

canopies of windows of the nest century, a custom limited

to glass painting, and not found as a rule either in mural

or other pictures. There are in Santa Croce several win-

dows of the 14tb century, but they are generally inferior to

those of the same period extant in St Francis of Assisi,

where there are important examples of rare beauty of

design and workmanship, more harmoniooBly coloured than

tliose at Florence, and suggesting that the Umbrian excels

the Florentine school of glass painting.

Throughout the whole of the painted windows existing in

Florence, of the fully developed style of the 14th century,

Dud for a considerable portion of the 15th, the influence of

the architectural design of Giotto and Orcagua is very per-

ceptible. The graceful twisted shafts common to the works

of both architects, the richly adorned niches and gablets, the

domelike covering of the famous baldacchino in the church

of Or San Michele, the work of Orcagna, are features which
are imitated in various wajs by Italian glass-painters. The
colour is especially noteworthy ; the canopy, somewhat squat

in form, is adorned in every part with rich and diversified

colours evidently imitative of the varied marbles and the

infinity of marble inlay and mosaics, characteristic of so

much of the medieval architecture of Italj' ; whilst in

northern countries the canopies in windows, with their

beantiful details of form showing such rich fancy and such

graceful lines, are chiefly white, not that they are altogether

colourless, for it is of the perfection of mediaeval architec-

ture to associate colour with form. That which in Italy

was done by the help of rich stores of marbles of many
hues, was effected in the north, where these were not avail-

able, by means of polychromatic painting, which was imi-

tated in window design by the glass-painters. Thus the

canopies in Italian wmdows differ as much from those pre-

valent at the same period in the rest of Europe as the

campanile of Giotto difl'ers froiu the spites raised by the

genius of northern architecture.

In the history of painted glass in Italy during the 15th
century, the windows of the cathedral of Florence, dating

from 1390 to 1503, occupy an important position, not only

by reason of their interest as connected with that cele-

brated church, but also ixwaose tiey we'" dejo'ened and

executed by artists of the highest reputation. The cathe-

dral was founded on the 8th of September 1298, the

architect being Arnolfo di Cambio dr Colle di Valdelsa.

In l.'i34 Maestro Giotto was architect, and commenced the
famous belfry. In 1364 the church was vaulted over at
its eastern end, and in 1420 Filippo Brunelleschi and
Lorenzo Ghiberti, who built the clerestory of the nave with
its round windows and Renaissance cornice, were appointed
joint architects. Painted glass was introduced into the

windows thirty-six years before the completion of the

cupola, and thirty before that of the clerestory. Thes?
dates arc an interesting testimony to the importance
attached at the time to painted windows as portions of the

design of so great a church. They were erected in the

aisles, before the nave was finished, by Don Lionardo di

Simone, monk of Vallombrosa, and Kiccolo di Pietro della

Magna, so early as 1390, and when the nave was roofed

over by its architects, Fra Bernardino di Stefano executed

the two first windows of the clerestory from designs by
Lorenzo Ghiberti.^ Ghiberti is also alleged to have de-

signed many of the. painted windows at the east end
of the church ; but those now existing, judging by the

design and colour, as well as by the technical execution,

cannot be his, for they are manifestly of earlier date,

whilst the authorship of some of them is recorded in the

archives without reference to Ghiberti. One only, on the

north side of the apse and in the lower row, suggests the

design of this great artist, the «Dggestion being strengthened

by the fact that the diapered ornament • on the ruby dt;es3

of the figure is made by the wheel, which brings this

window within the 15th century, whilst the diapers in the

other figures of the same series are executed in an older

style. It has been stated that Ghiberti advised the muni-
cipality of Florence to invite a celebrated glass-painter of

Lubeck, Francesco di Domenico Lievi da Gambassi, by
letters, the second being dated October 15, 1436, to

settle in Florence with special privileges ; he came, and
it is assumed that he painted Ghiberti's designs for glass,

but of this there seems to be no satisfactory evidence. We
find that in 1434, before his arrival. Maestro Domenico di

Pisa painted the east window of the drum, representing

the coronation of the Virgin, which was designed by
Donatello in competition with Ghiberti, and preferred-. As
it wa? on the 12th of January 1434 that Brurelleschi

completed the dome, evidently no time was lost in com-
mencing the painted windows. Bernardo di Francesco del

Boni is recorded in the archives as having executed in

1442 the following' windows in the drum, called in Italian

* This circumstance has Icii to the erroneous statement, repeated to the

present time in every guide-book and by every nTiter On the cathedra],

and to the still prevalent belief, that the thi-ee windows In the fajade

of the church were designed by Gliiberti, who has himself recorded :

—

" I designed for the front of Santa Maria del Fiore, for the central

round window of the facade, the Assumption of our Lady, and I

designed those on each side." The windows which Ghiberti really

designed .were the great circle of the fajaile, a noble work .still in its

place, and the two of the clerestory on each side of it, long since removed

and lost. That they were painted by Fra Bernardino di Stefano in 1423

is thus shown in the archives of the cathedral—" Fra Bernardino di

Stefano, of the order of the Preachers of Santa Maria Novella, is to

execute two round windows in the nave of Sa Maria del Fiore, one to

the right »nd tho other to the left,—that to the right representing

Joachim driven from the Temple, that to the left the Death of the

Virgin Mary, and the designs are by Lorenzo di Bartolaccio (Ghi-

berti)." It is thus evident that the windows of the clerestory of the

nave were to be painted with the life of the Virgin Mary, of which

'these two were the first and last of the series, whilst the Assunptioil

of the Virgin appropriately occupied the centre. Those in the clere-

story having disappeared, it has invariably been supposed that the

two remaining at the ends of the aisles are those 'described by Ghiberti,

although they difl'er in subject and entirely in style from his work.

They are in fact thiis mentioned in the arcliives :
—" In 1414 Nicolo

di Pietro della Magna painted the two windows on each side Of tto

front of the cathedral," wMth record .settles the question.



670 GLASS [uLiVSS rAINTINO.

the tribune :—the Resurrection, clesignctl by Paolo Uccello,

and the Ascension and the I'rayer in the Garden, by

Lorenzo Ghiberti, although by this time Francesco di

Lievi da Gambassi had been some time in Florence.

Bernardo del Boni is also recorded to have painted the

Annunciation designed by Uccello, removed some years

a^o, and the Ascension described as being either by Ghi-

berti or Uccello; the uncertainty is'.curious. In 1148

the same artist painted the Presentation in the Temple,

which was designed by Ghiberti. What windows then did

the artist from Liibeck really execute 1 Born an Italian,

lie was instructed from his youth in Germany, and it is

reasonable to suppose that his style would be German.

Now several of the upper windows of the transepts contain

figures which have a decided affinity with German ideas,

and it is not unreasonable to suppose that these were by

the new comer. He established furnaces by special permis-

sion, and it has therefore been hastily assumed that he

manufactured coloured glass ; but these no doubt were to

burn his painted glass. The letter inviting " Francescho

Dominici Livi de Ghambasso comitatus Flor., magistro in

omni et quocunque genere vitreorum de musayco et de

quodani alio colore vitreorum," dated 15th October 1436,

was preceded by another written on the 26th August 1434,

which is thus recorded:—" Letter written to tlis master

glass-painter Gambassi, then in Scotland, and who made
works in glass of various kinds, and was held to be the

best glass-painter in the world." It is now vain to express

the feeling with which Scotch people must regret the de-

struction of the works of this excellent artist in Holyrood

Chapel ; the blow then inflicted upon ecclesiastical art

never has been remedied.

Many other glass-painters executed windows in the

cathedral, the last of whom, Sandro di Giovanni Agolanti,

in 1486 glazed the windows of the lantern, showing that it

was finished, and in 1503 inserted glass "in an aperture

for the astrologers to see the sun through." The windows
of the cathedral of Florence are of rich deep colours, but

unfortunately they are incrusted with dirt inside and out-

eide. Many of them which have been broken have been.

wretchedly repaired, and the modern glass is toned with

glazings of oil paint. They darken the church to su-ch an

extent that works of art within it are seen to disadvan-

tage. Michelangelo's group of the Pieta is merely a dark
mass, and it may be mentioned that his statue of Christ in

Santa Maria sopra Minerva is similarly sacrificed to the

painted glass lately introduced.

The hishoiy of glass painting is illustrated by windows
in other churches in Florence;. those in Santa Croce have
been alluded to, with the exception of the magnificent

circular windov/ of the rfa^ade designed by Ghiberti. It is

of special interest, as showing this great sculptor's ideas of

colour as well as of form. The subject is the Descent from
the.Cro33, and the colour strongly recalls the bright clear

system of Fra Beato Angelico. In Santa Maria Novella
there is another very fine circular wndow of the 14th cen-

tury, the history of which seems to be forgotten ; but in

design it recalls the styte of Andrea Orcagna, to whom- also

may be attributed the fragments of a window in the Strozzi

chapel, which he partly painted in fresco, and for which he
also provided the admirable altarpiece. In another Strozzi

chapel in the same church, painted by FUippino Lippi in

fresco, there is a very rich window which is obviously also

of his design, but so completely has all critical knowledge
of glass painting disappeared in Florence, that this and
other noble works excite no attention and no remark, and
are in danger either from removal or from the clumsiest
renovation. The great window . of the chancel, a large
triplet, is so excellent that it places Sandro di Giovanni
Agolanti in the foremost rank as o designer and jdass-

painter of the lOih century. He was born in 1446, and

of his numerous works this superb triplet, which was

erected in 1491-2, is the only example now remaining,

whilst there are liventy-one records of his productions,

evidently a small portion of them ;. the last describes him

as decrepit in 1515, and mentions that Niccolo di Giovanni

di Paolo, master glass-painter, took his place.

A window in St Francis at Assisi by the Umbrian

Angioletto da Gubbio, an artist of the early part of tiio

I5th century, deserves special notice in connexion with

the admirable works of this great age of the .art. It was

erected about a century after the death of Cardinal Gentili

(who built the chapel) by his heirs. The window is so

full of light, so delicate in its arrangement of colour, and

so tenderly and skilfully painted, whilst the prevalent

white ornament is so brilliant, that it is perhaps the most

perfect type in existence of a painted window suitable' for

a building containing works of art, or where the climate is

unfavourable and consequently the light imperfect. The

close of the 15th century was in important respects the

greatest epoch of painted glass in Italy : the general style

of design of the great quattrocentista masters, their monu-

mental and decorative methods of composition, simplicity

of attitude and form, and rich unbroken colour, were emi-

nently adapted for reproduction in glass painting, whilst

the prevalent style of ornametnt was singularly graceful and

pleasing. The influence of the Italian style was felt in

France, Gerpiany, and the Low Countries, in which very

nnble works of glass painting rivalling the Italian were pro-

duced by eminent artists, examples of whose works may be

seen at Bourges and Kouen, at Antwerp and Brussels, and

in various cities in Germany, although singularly enough

one of the finest typical examples of this great epoch of

German glass painting exists atrAssisi,—the glazing panels

of which the noble window has been composed being dis-

persed through two or three windows of the upper and
lower church. The technical execution of the windows of

this period in all these countries was superb, showing how
thoroughly the artists were trained in every process of their

art. In England the feeble Perpendicular style was con-

temporaneous, entirely devoid of good drawing, pallid io

colour and weak in execution, a singular contrast in every

respect to the state of the art on the Continent.

Amongst the most active and able glass-painters of the

prolific 15th century in Italy the Gesuati monks, whose
convent was close to Florence and was razed to the ground
during the siege when Michelangelo aided in the defence

of the city, were celebrated. They prepared colours for

artists, supplying Michelangelo when he painted the Last

Judgment, and they executed numerous windows of which
there are records from 1467 to 1562. As glass-painters

they painted the designs intrusted to them with forcible

execution, but their drawing was less happy and their

ornamentation heavy. There are sevei-al windows by these

Brethren in Florence : in Santo Spirito the great circle

of the fagade shows every indication of having been de-

signed by Pietro Perugino ; in San Salvatore, near San
Minidto, the east window, evidently by a Gesuato, has very

probably been designed by Andrea della Kobbia. In
another window iu the same church a figure of St John is

a very fine specimen of their art Several windows filled

with small round panes of white glass, with richly coloured

borders and sacred monograms or heraldry in the centre,

are especially noteworthy as admirable types for domestic

architectura There are also works of the same character as

the above in the church of Santa Maria Maddalena dei PazzL

A glass-painter was now to make his appearance in Italy

who was destined, although a foreigner, to eclipse in the

opinion of the Italians all previous masters of the art ; this

was Fra Guglielmo di Marsillat, born in the diocese of
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Verdun in 1 475. It is not known under whom he studied

glass painting, but for protection from the consequences

«E some escapade he entered the Dominican order.

Claude, an eminent French glass-painter, being sum-

moned to Rome by Julius II. to decorate the Vatican

•with painted windows, induced Marsillat to accompany
him. Of the numerous windows which they must have

painted only two remain ia the church of Santa Maria

*lel Popolo, so complete has been the destruction of painted

windows in the Eternal City. Marsillat executed a

number of magnificent windows in his manner for the

cathedral of Arezzo. The following is a form of contract

made with him :
—" The board of works of the cathedral

have commissioned three windows of painted glass for the

cathedral from Master William, son of Peter, Frenchman,

that is, one window above the chapel of St Francis, one

window above the chapel of Matthew, one window above

the chapel of St Nicholas, for the price of fifteen livres the

square braccio,"—nearly 2 square feet,
—" to be burnt

in the fire and not painted in oil, and they are to bo

finished by the end of June 1520." Marsillat, who
painted well in oil and fresco, was the designer of his

own windows. He was so impressed by the works of

Michelangelo that he imitated his manner, and one of bis

windo.ws at Arezzo, representing the Raising of Lazarus,

is almost a transcript of the picture of the same subject

designed by Michelangelo, and painted by Sebastian del

Piombo, which is now in the National Gallery, London.
The design of the Frenchman is rather more crowded, but
is characterized by more life and action. He introduced

into glass painting the magnificent architectural back-

grounds, with figures oa balconies and terraces, made
familiar by the works of Paul Veronese ; he drew the human
figure admirably, and was very successful in the repre-

aentation of motion, and his arrangement of colour was
perfect in harmony. It is not to be wondered at that his

works produced so great an effect upon the minds of his

contemporaries. They also show upon his part a consum-
mate knowledge of technical conditions, and his windows
are so perfectly executed that except where injured by vio-

lence or carelessness they are in admirable condition at the

l)resent time. Mirsillat also executed some fine glass

paintings at Cortoua, which have been removed and are

now in Florence.

Without entering upon the description of a consider-

able number of interesting works of glass painting in

various parts of Italy, and of detailed notices of the artists,

enough has been done to illustrate the history and pro-

gress of the art from the 13th century to nearly the

first half of the- 16th, Later much less coloured glass

came to be used, and a considerable change in taste took

place in this art as in architecture ; it is shadowed fortii

even as early as 1501 in the following record;—^'Quod iu

dicto loco semper et pro omnia tempore in dicto loco et

ecelesia sunt media die tsnebre et ut vulgo dicitur buio et

Jiabcto coUoquio cum coasolibus Sancter Johannes de vietro

faciat sumptibus opere unam finestram ex vitri cum ochi

biaechi fregio d'allato et cum armg popolL" The desire foi'

•windows admitting more light led to the invention and
udoption of a beautiful variety containing much white glass

•varied with yellow stain, and the introduction of a small

quantity of coloured glass. These windows were painted

with graceful arabesques executed in enamels and burnt in,

and they never have been surpassed at any time for excel-

lence of drawing and skill of execution. Such are the

•windows in the Laurentian library at Florence, attributed

to Giovanni da Udine, but erected after his death. Other
•examples might bo referred to, and they are now of great

value as showing the best description of ornamental window
suitable for buildings of the developed Renaissance style,

adorned with works of painting and sculpture. They have
enough of colour to harmonize them with painted decora-
tions, and enough of white glass not to destroy the chiaro-
scuro of sculpture. It should be remembered that the 13tl»

century produced beautiful windows possessing similar
advantageous qualities suitable for mediseval buildings con-
taining modern scidpture, such as the famous five sisters

of York cathedral, or the white windows of the same
period at Chartres.

The technical execution of the glass paintings still exist-

ing in Italy resembles that prevalent elsewhere, and the
method of the old masters is clearly described by Theo-
philu3. The glass used was either pot metal or coated; that
is, the colour either pervades the whole body of the metal
or is applied as a film over white glass, invariably the case

with ruby, which would seem black but for this contrivance.

The artist employed to design a window prepared a fuU size

working drawing, which, according to Theophilus, was exe-

cuted on a whitewashed board in his time ; but later these

were made on paper, as is proved by the following contract

from the archives of the cathedral of Florence (1437):
—" To

Lorenzo di Bartoluccio (Ghiberti), sculptor, seven florins,

being the half of the price of his skill and labour for draw-
ing four figures on paper of bombagia (coarse cotton) for a
window to be executed by Bernardo di Francesco, glass-

painter, at three livres per figure." Guided by the firmly

marked outlines, the glazier cut his mosaic of glass of tho

requisite colours by the aid of a hot iron, the diamond
not being used for this purpose till the 17 th century.

The pieces of g'^ss were futher reduced to the sliapes and
sizes needed by the aid of the grosing iron, still a familiar

instrument ; thus prepared they were ready for the painter,

and at the present time are attached to a transparent easel

formed of a large sheet of glass. Theophilus thus describes

the enamel colour prepared for painting with :

—" Taka
copper beaten small, burn it in a little pipkin until it is

entirely pulverized, then take pieces of groen glass and
sapphire" (a blue paste used in mosaic work), "-and pound
them separately between two porphyry stones ; cix these

ingrcidients together in the proportions of one-third powder,

one-third green glass, and one-third sapphire. Griad them.

on the same stone with w^ne or urine, put them into an uou
or leaden vessel, and paint the glass with tho utmost care.

For with tho three colours " (that is, shades of one ccldur),

" if you are diligent in the work, you can make the lights and

shadows of the draperies in the same manner as in coloured

painting. When you have laid on the first touches in thu

drapery with the aforesaid colour, spread it in such a

manner that the glass may be pure " (that is, untouched)
" in that part which you are accustomed to make light in a

picture, and let the touches be dark ii one place and light

in another " (that is, graduated), " and again yet lighter and

distinguished with much care, that it may appear as if

three shades of colour had been applied. This order you
should observe below the eyebrows, and round the eyes,

and nostrils, and chin, round the naked feet and hands, and

other portions of the naked body ; and thus let the glrj^.s

painting have the appearance of a painting composed of

many colours." It must be obvious from this descT'iitiou

of the most ancient method of glass painting, in important

respects the same as that still followed, that the art is re-

gulated by certain necessary conventions distinguishing it

from painting upon opaque surfaces. The features and

accessories are drawn with sharp black lines making them

out clearly to be seen at a distance, and in a very different

wayfrom the representation ofsuch details in a picture. Tlic

highest lights are the local colour, that is, the pure colour

of the glass ; tho deepest shadows are solid black produced

by laying on the enamel thickly ; all this is precisely the

reverse of the system pursued at the same early period in
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painting pictures ia which the shadows were the local colour

and the lights white. As painting advanced it gradually

approached more nearly to the scale of colour of the glass-

painter, the lights instead of being white were painted of

appropriate shades of the local colour, and the shadows were

graduated into black in their deepest parts. It may have

been that glass painting suggested this important change in

ideas of colour and chiaroscuro. The glass being painted

as described must be burnt to fix the enamel thereon with

its flux. The separate pieces with the painted side upwards

are placed upon the shelves of a kiln or iron box, covered

with whiting ; the kiln is placed in a brick oven, and a fire

kindled which surrounds it with flames. Much experience

is needed to determine when the glass is sufficiently burnt

to fix the enamel When this has been done the fire is

withdrawn, the oven is hermetically sealed, and the glass is

left to cool gradually, so as to be annealed. From the

appearance of many Italian windows as compared with

those executed elsewhere, it is reasonable to infer that the

Italians were less skilful than their northern contemporaries

in firing their glass. The next process is to unite the

numerous pieces of mosaic, thus painted and burnt, into

panels of a given size, which is done by means of ribbons

of lead grooved on both sides, the ribbons being soldered

nt all their angles, thus firmly tying the mosaic together.

When the painted window is erected, the leads are seen

internally in contrast with the transparent glass as intensely

black lines, but externally, where they catch the light, as

meandering lines of metal dividing the surface. Mistaken
attempts have repeatedly been made to get rid of these lines,

but they are constitnent parts of the art, can only be got

rid of by changing its true character, and are only disfigur-

ing when injudiciously introduced, as for instance in some
14th-century glass in Santa Croce, in which the white of

the eyes are fixed with leads of the form of spectacles, so

that all the saintly persons represented appear, ridiculously

enough, to wear these aids to defective vision. The panels,

which are technically called glazing panels, are inserted in

their places in the windows by means of grooves prepared

in the stone work, into which they are secured with
cement and strengthened at intervals with cross bars of iron

called saddle bars, to which the glass is made fast by ties

of copper wire. Thus fixed, experience has shown that

painted windows if duly cared for will last for many cen-

turies. Regarded in their connexion with past history, no
monuments of art surpass painted windows in interest ; they
are only equalled by the paintings still extant in the tombs
of the Egyptians as illustrations of faith, history, and
customs. It was almost the universal usage that persons

of every rank and position, as well as corporate bodies and
guilds, made offerings of painted windows to churches.
Whilst they give the most vivid ideas of ancient taste and
methods of decoration, the religious opinions of successive

ages are interpreted by the manner in which sacred subjects
are selected or represented ; the actual state of art at

different times, from its rudest forms to the most perfect, is

admirably exemplified; and, as it was customary to introduce
the donors in appropriate part > of their gifts, the prince or
noble in knightly panoply, with his armorials, is- fieen

kneeling, sometimes accompanied by his spouse. In like

devout attitude the ecclesiastic appears in the robes and
with the insignia of his oflice, or the wealthy merchant and
his wife in appropriate costume. In other examples trades-

men, surrounded with the objects and materials of their
commerce, sell to their customers articles of clothing or
of food. Every occupation is illustrated in these ancient
pictures in glass. How great then has been the loss to art

and history caused by the reckless demolition of painted
glass which has. taken place in all parts of Europe, but
especially in Italy, where the clergy have been the chief
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offenders ! The Italians hare not been impelled to this

lamentable destruction of these precious records and beauti-

ful creations by any of the convictions, changes of faith,

or fanaticism, fatal to so many works of art in other coun-

tries, but by unreasoning transformations of taste, by ignor-

ance, or by the paltry desire of gain. In northern climates

ancient glass is found to have been affected by the action of

the weather, its outside surface is roughened and pierced to

a small depth by little pits, or is so altered as to resemble

sheets of zinc ; it is also covered with dirt, especially inter-

nally, the enamel roughw than the surface of the glass

favouring this incrustation. These injuries and accumula-

tions veil the glass paintings, and produce a mysterious

confusion of form and colour, admired bj' many, who to

obtain in modern work such efi'ects of age, and to conceal

the inharmonious crudity of colour, soil it artificially with

varnish, paint, or enamel applied externally, or with dirt

applied of set purpose, showing thereby their ignorance of

art and their bad taste, by having recourse to processes

which are outside the domain of art, for perfect harmony of

colour and effect of chiaroscuro .ought to be the results of

the artist's cultivated knowledge and skill, and nothing

should be done to hasten the obscuration of the windows

or to anticipate the efi'ects of time. Important improve-

ments have been made in the art of glass painting, as well

as in the manufacture of glass, since Theophilus wrote his

treatise, but some of tlese have not been favourable to the

art ; for instance, old glass is much quieter in colour than

modern, and as it was less diaphanous, and less smooth

in texture, it was better adapted to the operations of

the glass-painter. This being observed, eminent manufac-

turers of coloured glass in England and on the Conti-

nent have' prepared imitations of the soft, pleasing hues

of old glass, and of its varied texture, with considerable

success. The addition of an enamel brown from iron,

and much warmer in tone than that made from copper,

has been an important aid to glass painting, whilst

about the middle of the 16th century numerous coloured

enamels were invented, which, however ingenious and
beautiful, subsequently modified the art unfavourably.

Vehicles composed of spirits of turpentine, fat turpentine,

or gum Senegal have advantageously replaced the primitive

distempers already alluded to. An important addition was
the discovery of the yellow stain, made from silver, the only

purely transparent colour applicable to the surface of glass.

It has been described as the invention of the Beato Giacomo
of Ulm, who practised glass painting at Bologna, and died

in the odour of sanctity in 1491 ; but the yellow stain was
characteristic of glass paintings for more than a century

before his time. The introduction of the system of coating

white with coloured glass in the same way as it had been

coated with ruby glass, and the invention in the 15th cen-

tury of removing portions of the coloured glass by abrasion

or with the wheel so as to lay the white bare in conformity

with special designs, together with the practice of staining

such white portions yellow, led to important modifications

in the art. Embroideries on coloured garments and other

ornaments were thus easily represented, and the system is

very useful in painting heraldry. Instead of the wheel

fluorio acid is now chiefly used to remove the film of

coloured glass from its white backing. The leads with

which the mosaic of glass is brought together in glazing

panels have undergone various changes. Early lead-work

is massive; but at the beginning of the loth century it

becomes lighter in appearance but without loss of strength,

for although the grooves were made shallower, the lead was

increased in thickness and was rounded on the outer sur-

faces. Alterations also were made in the method of fixing

painted windows : the saddle bars, according to climate,

were made more or less robust ; and, instead of crossing tho
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windows in straigLt horizontal Tines, tUey were frequently

bent to suit the design. Generally speaking, horizontal bars

are not objectionable unless they cross faces, or hands and

feet,—an arrangement which ought cirefuliy to be avoided.

Mosaic windows should be made waterproof, and the saddle

bars should be painted at intervals of time, as otherwise

the rust injures the glass.

Enamelled glass, that is to say, white glass enamelled

with colours, finally took the place of mosaia glass. In

England in the last century glass-painters of merit who
practised enamel painting have left considerable works,

amongst whom Francis Eginton, Forrest, Henry Giles,

Robert S. Godfrey, Jarves, and especially Jervais, who in

1717 executed from designs by Sir Joshua Fieynolds the

great east window of New College, Oxford. Whatever may
be thought of their method, these glass-painters were meri-

torious artists. Reference has been made to some of the

works of the admirable glass-painters of other countries

besides Italy, but the object of the present paper has been

to illustrate the history and practice of the art by Italian

specimens hitherto little observed, and very inadequately

and generally inaccurately described.

At the present time the art of glass painting is practised

in difierent countries with very divergent views of its

character and limits. Some think that the more nearly it

can be assimilated to pictures in oil or fresco the better,

whilst others maiutaiu that all such resemblance is beyond

its distinctive conditions as a branch of decorative art. It

is a common bat ewoneous belief that the art of glass

painting was lost, and that it has been revived in the pre-

sent century. It survived in its latest form of the enamel

method, classed by ilr Winston as the intermediate style,

which is still carried out with unsurpassed skill in Germany.
Undoubtedly the mosaic system had disappeared, and it has

been judiciously and ably restored wherever glass painting

is now common, although with different modifications and
ideas of its nature. la England glass-painters possessed

Df much technical skill and cultivated knowledge of old

forms of the art, have produced meritorious works within

the limits of almost servile imitation, insisted upon by pre-

valent but mistaken sentiment j and in too many instances

this imitation has reduced the art to the state of mere trade,

so that at no period of its lustory have worse specimens

been executed, too often found in the windows of the

grandest monuments of medijeval architecture, which

ought to have been preserved from such profanation. Of
the great value and interest of .early painted windows, as

well as of those of more matured art, every one who studies

them with intelligence must be sensible ; and this value

and interest are increased by the fact that they illustrate,

with perfect truth, the tastes and ideas, the faith and customs,

of the periods during which they were created, but modern
counterfeits do nothing of the kind, and can convey no such

impressions to future times. It is only by the restoration

of the old union which existed between the great artist and

the glass- painter, dwelt upon in these columns; that the

beautiful art of glass painting can be really restored, nor are

we without a completely successful instance of the happy
results of this union. A window in the parish church at

Alnwick, designed by the late William Dyce, E.A., and
painted on gla-ss at Munich, is a magnificent specimen of

the art, equal ia design and execution to the works of its

golden age.

In Germany the arts ornamental still flourish as branches

of fine art. There, as generally throughout the Continent,

the acquirement of a knowledge of ornament forms part of

the curriculum of study of most artists ; to the entire

neglect of this in England, in academies of fine art, may be

attributed the low estate into which these branches have

fallen. The most eminent German artists of the present

century have made designs for painted windows, vliich have
been executed by highly-trained glass-painters, with that

care which is so characteristic a national attribute. Such
baing the case, it remains a source of wonder that artists

surrounded by precious remaigjs _of ancient genius remark-
able for exquisite colour should notwithstanding show so

-little ability as colourists. They assimilate the coloured

glasses of the best qualities, with every attention to the laws
of harmony, but they do not bring them into union as the

old masters did by forcible painting of the shadows and
half tints. The shadows generally are too tr-ansparent,

and the general effect is weak. The finest work of the

Munich school of glass painting, and one of the best

windows produced in the present century, is in the

Parliament House Edinburgh. It is richer in colour

than is usual; and, having been designed by the illus-

trious Wilhelm von Kaulbach, the general composition is

of a noble character.

In France an imitative school, resembling that which has

been dominant in England, has executed skilful mimicries

of ancient glass painting, and has restored successfully

ancient windows broken or otherwise injured in revolution-

ary times or by neglect. Glass-painters of this class may
be found in France, who dispute tlie supremacy in bad art

of their island rivals. In efforts to escape from this abject

imitation, trained, artists have produced original works of

considerable power of form and colour, but too many aim

at a picturesque eccentricity, and an affected design, incon-

sistent with the grave beauty of the art ; and Jean Cousin

and other great masters of the grand period of French glass

painting have no successful followers, nor has any painted

window been produced in France in the present century

which equals that by the Scottish artist, William Dyce, or

that by the German, Von Kaulbach.

In Italy there are glass-painters whoso merits as draughts-

men, designers, and executants place them in the first rank,

but their windows are almost invariably laborious imitations

of pictures in oil ; they have undoubtedly lost the methods

as well as the ideas and style of their great predecessors,

whose windows they not unfrequently injure deplorably by

their restorations. It is to be regretted that artists so ad-

mirably trained in many respects should so little compre-

hend the magnificent works of former times which would

be their best models, and which they have skill enough tu

rival but for their vicious method of execution.

In Belgium the art is piactised with considerable skill,

and works of merit have been executed, bnt here, as else-

where, the modern glass-painter is inferior to his prede-

cessors, although he is surrounded by so many admirable

specimens of ancient art.

The following works on glass painting may be advantageously

studied :—Ferdinand de Lasteyrie, Histoire de lapdidure sur Tare

d'apris scs monuments en France, Paris, 2 vols, folio,- 1852; Id.,

Quelqucs mots sur la Theorie de la peinture stir vene, Pai-is, 12mo,

1853 ; Id., Jfotice sar les vitraux de Valbaye de Matlihauscn, canton

de Litceme, Paris, 1856 ; A. Lenoir, Histoire de la, peinture smr

verre ct description des vitratix andennes et modemes, &c.) Paris,

1803 ; Id., Notice hisiorique stir Vancicnne pdiiiure stix vcrre, sur

les moyens pratiques dans cet art dcpuis Vipoque de son invention

jtisgu'a ms jours, et par suite sur Jean Cousin, qui a cxcelli dans le

mSme art, Paris; E. H. Langlois, Essai historiqtw et dcseriptif sur

lapdnture sur verre andenne et modcme, Kouen, 1832; Pieire le

Yieil, i'art de la pdniure sur verre et de la vUrerie, Pans, 1774

;

Glass the manner howe to anndle or paint in glass: the true receptes

of the cullors, 1616 ; Gessert, Rudimentary Treatise on Fainting on

Glass, London, 1851; Mrs Merrifield, Ancient Fraciice of Famling

in Oil, Miniature, Mosaic, and on Glass, &c., London, 1849 ;
Charles

Winston, An Inquiry into the difference of style obscrvabh in ancient

Glass Fainting, espedally in England, Oxford, 1847 ;
Padre L. V.

Marchese, Memorie dci piu insigni Pittori, Scultm-i, e Architmt

Domenicani, Florence, 1846 ; G. Gaye, Carteggio meditodartish

ddsecoHxiv., XT., svi., 3vols., Florence, 1839 ;
Gaetano Milanesi,

Le Opcre di Georgio Fasari con nuove annotaziotu e commerUe,J lor-

ence,^879..
(C. H. W.)
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GLASSrQS, Solomon (1593-1C5G), theologian and

Biblical critic, was born at Sondeishausen, in the principality

of Scbwarzburg-Sondershausen, in 1593, received his school-

education at the gymnasium of Gotha, and in 1612

entered the university of Jena, where, with the exception

of some months spent at Wittenberg in 1615, he passed the

following nine years of his life. As a student of theology

under John Gerhard he directed his attention especially to

Hebrew and the cognate dialects ; in 1619 he was made an

"adjunctus" of the philosophical faculty, and some time

afterwards he received an appointment to the chair of

Oriental languages. From 16i5 to 1G38 he discharged the

duties of superintendent in Sondershausen ; but in the latter

year, shortly after the death of Gerhard (1637), he was, in

accordance with the last wish of that great man, appointed

to succeed him In the chair of theology at Jena. He did

not, however, continue long at that university; for in 1640,

at the earnest invitation of Duke Ernest the Pious, he re-

moved to Gotha, there to act as general superintendent In

the execution of Important reforms which had been initiated

both In the ecclesiastical and In the educational establish-

ments of the duchy. The delicate duties attached to this

office he discharged with singular tact and energy; and

when called npou to take part in what Is known as the

"syncretistlc" controversy, by which Protestant Germany
was so long vexed, he manifested a combination of firmness

with liberality, of loyalty to the past with a just regard to

the demands of the present and the future, which unhappily

have only too seldom been equalled in theological disputes.

His principal work, the well known Pldlologla Sacra, pub-

lished orlalually in 1625 was and stiU Is regarded as a work

o£ great value In biblical hermcneutic; and it has an his-

torical importance as marking the transition from the earlier

views on questlonB of biblical criticism to those of the school

of Spener. It was more than once reprinted during the

author's lifetime, and appeared in a new and revised

form, edited by Dathe and F>aucr at Leipsic, towards the

close of the century (1776-1797). Glassius succeeded

Gerhard also In the editorship of the Weimar Bibehucrh,

and he wrote the commentary on the poetical boolcs of the

Old Testament for that publication. A volume of his

Opuscula was printed at Lej-den in 1700. He died in

1656.

GLASTONBURY, a market town and municipal

borough of England, Is situated near the middle of Somer-

setshire, about 22 miles S.W. of Bath, on the great western

road from Loudon to Exeter. The spot occupied by the

town is a sort of peninsula formed by the windings of the

river Brue, which ilows west through the vallej' between

the Poldew and the ilenclip Hills ; and in earlier times it

was to all intents an island, as the country round was an

extensive marsh, broken, however, by the Tor of St

Michael to the N.E. of the town. Of the public buildings

the most Important, besides the ruins of the great abbey,

are the church of St John the Baptist, in the Perpendicular

style, with a tower of fine proportions; the cliUrch of St

Benedict, dating from between 1493 and 1524; the hospital

of St John, founded in 1246 ; and the George Inn, erected

about the time of Henry VII. or Herwy VIII. There was
fonnerly in the toT\Ti a remarkable cross, which is figured

in Warner's Glasloiihury ; but it fell Into decay, and was
replaced by the present insignificant monument in 1846.

Though Glastonbury has a station on the Somerset and

Dorset Railway, and communicates with the estuary of the

Severn by means of a canal for vessels of 70 or 100 tons

burden, it has comparatively little trade. The woollen

manufacture was introduced by the. duke of Somerset in

the first half of the 16th century, as may be seen at length

in Strypc's Life o/Cranmcr ; but neither that nor the manu-
facture of silk, which was also carried on tasniio extent

during the 18th century, Is now of any Importance. There

are tanneries, however, and tile-works. The population of

the town In 1861 was 3496, and in 1871 it was 3670.

Tha abbey of Glastonbury is without doubt one of the very

earliest ecclesiastical foundations in England. In the words of llr

Freeman ("King Ine," Proc. ofSmyicrsctshire Arch. Hoc, 1S7-4), "it

is on any showing a tie between the Briton and the Englislima,!,

between the older Christianity of our island and the r'jwer, the

one church of the" firet rank which lived through the storm of Eng-

lish conquest, which passed into the hands of our victorious fatheis

as a trophy of victory undestroyed and unplundered. " But unfoi -

tunately "everything relating'to its early history is so enveloped

in legend that one has to tread one's way with the gi-eatest caution

at every step. " As Canon Stubbs remarks, ' the extravagant claims of

the monks in regard to the antiquity and celebrity of their church
" doubtless provoked criticism, and criticism forced on them tho

need of a forged history to assert, and of forged monuments to sup-

port these pretensions. The fabrication of such evidence must have
gone on at Glastonbury on a scale proportioned to the claims ; and
William of llalmesbury, it would almost seem, undertook to erect

the story ont of materials which he distrusted. This did not content

his employers, and they interpolated his work to a degree which
makes it impossible to rely with confidence on any part of it."

Though Glastonbury is not mentioned either by Bede or by the

authors of the Saxon Chronicle as one of the early foundations, its

existence (continues Prof. Stubbs) is proved by the incontrovertible

authority of the letters of St Boniface and the life of the same by
S. 'Willibald. The name of Glastonbury however is of compara-

tively modem origin, being a coiTuption of the Saxon Glcestingaburh

or ton-n of the Glsstings. By the Britons the spot seems to Iiave

been called Ynys yr Avallon (Latinized as Avallonia), the Island

of Apples, or Ynyswitrin, the Glassy Island ; and it became the

local ha'uitation of various fragments of Celtic romance.

According to the legends which grew up under the care of the

monks, the first church of Glastonbury was a little wattled building

erected by Joseph of Arimathea as the leader of the twelve apostles

sent over to Britain from Gaul by St Philip. ' About .a hundred

vears later, according to the same authorities, the two missionariea

Phaganus and Deruvianus who came to king Luciits from Pope
Eleutherius established a fraternity of anchorites on the spot, and
after tiireo hundred years more St Patrick introduced amongst them
a regular monastic life. About 545 David of Jlenevia is said to havB
built a new church near the old one, and ia the 7th century tho

old one was encased with boards and covered with lead by the care

of Paidinus of York. In the early part of the 8th century the great

West Saxon king Ine (cf. charter in Kemble, Codex diplomaticua

ccvi Saxonici, vol. i. l^o. Ixxi.) built and endowed a monastery at

Glastonbuiy, which, in spite of the preceding establishments, may
.'ilrnost be considered as a new foundation. From the decadent state

into which, like other monaeteries, Glastonbury was brought by the
D.mish invasions, it was brilliantly recoveredr by the powerful hand
of Dunstan who had been educated within its walls and was
appointed its abbot about 9i6. The church and other buildings of

his erection remained til! the installation, in 1082, of the first Nor-
man abbot, who inaugurated tlie new epoch by commencing a new
church. His successor Herlewin (1101-1120), however, dissatisfied

with the meanness of the edifice, pulled it down to make way for a

finer stiticture. Henry of Blois (1126-1172) added greatly to the

extent of the monaster)', building a bell tower, a chapter-house,'*

cloister, a dormitoiy, a refectory, a palace, a brew-house, &c. In
11S4 (on 25th May) the whole of the buildings were laid in ruins

by fire ; but Henry II. of England, in whose hands the monastery

then was, entrusted his chamberlain Rudoiphus with the work of re-

storation, and caused it to be carried out with much magnificence.

The great church of which tho ruins still remain W'as then erected.

In the end of tho 12th century, and on into the followiug, Glaston-

bury was distracted by a strange dispute, caused by the attempt of

Savaric the ambitious bishop of Bath to make himself master of tho

abbey. Tho conflict, carried on altcmately by blows and bribes,

was brought to a close by the decision of Innocent III., that the

abbacy should be merged in the new see of Bath and Glastonbury,

and that Sa^•alic should have a fourth of the property. Oh Savaric's

death his successor gave up the .ioint bishopric and allowed the

monks to elect their own abbot. From this date to the Keforma-

tion the monastery continued to flourish, the chief events in its

history being couneqted witli the maintenance of its claims to the

possession of the bodies or tombs of King Arthur and St Dunstan.
As early at least as the beginning of the 11th centurj- the tradi-

tion that Arthiu' was' buried at Glastonbury appears to have taken
shape ; and in the rei"n of Henry II. , according to Giraldus
Cambrensis and others, the abbot Henry de Blois, causing search to

be made, discovered at the depth of 16 feet a massive oak trunk with
an inscription " Hie jacet sepultus inclitus rex Arthurus in insula

Avalonia. After the fire of 1184 the monks asserted that they were

' IiUroducCion to Meinorials of .'it Dunstan, liolh'Scries, 1874



G L A—
G

A 675

in possession of the remains ofSt Dunstan, which had been abstracted

from Cauterbury after the Danish sack of 1011 and kept in conceal-

ment ever since. The Canterbury monks naturally denied the asser-

tion, and the contest continued for centuries. In 1508 Warham and

Goldsto" having examined the Canterbury shrijie reported that it

contained all the principal bones of the saint, but the abbot of

Glastonbury in reply as stoutly maintained that this was impossible.

The day of sucli disputes vas, however, drawing to a close. On
1539 the last and OOthabbot of Glastonbury, Robert AVh.rting, was,

in the wonU of a contemporary lettter (IIS. Cotton, Cleop. E., ir.

fol. 996;, "arraigned, and next day put to execution for robbing of

Glastonbury church." His body was quartered, and his head fixed

on the abbey gate. A darker passage does not occur in the annals

of our Euglish Reformation than this murder of an able and high-

spirited man, whose worst offence was that lie defended as best he

could from the haud of the spoiler the property of his charge.'

The ruins of the abbey ai-enow comparatively few, and as the work

of destraction has in many places descended to the very foundations

it is impossible to make out the details of the plan. Of the vast

"anne of buildings for the accommodation of the monks almost

nothing remains except the abbot's kitchen, noteworthy for its

octagonal interior. t!i§ porter's lodge, and the abbey bam. Consider-

able'Jjortions are still standing of the so-called chapel of St Joseph at

the west end, which ilr AVillis has identified with the lady chapel,

occupying the sito of the old wicker church. This chapel, which

is the finest part of the ruins, is transition work of the 12th century.

It measures about 66 fe»t from east to west and about 36 from north

to south. Below the chapel is a crypt which Professor AVillis shows

to be a construction of the 1 5th century inserted in a btulding which

had no previous crypt. Between the chapel and the great church is

an Early English building which appears to have served as a Galilee

porch. The great church itself was a cmciform structure with a

choir, a nave, and transepts, and a tower sui-mounting the centre of

intersection. From east to west the length was 410 feet, and the

breadth of the nave was about SO feet. 'The nave had ten severies,

and the choir six. Of the nave three bays of the south side are still

standing, and the windows have pointed arches externally and semi-

circular arches internally. Two of the tower piers and a part of one

arch give some indication of the grandeur of the building. The old

clock, presented to the abbey by Adam de Godburj' (1322-1335), and
noteworthy as the first recorded example of- a clock striking the

lioura automatically with a count-wheel, is still preserved, although

not in its entirety, in the cathedral at Wells.

The Glastonbury thorn, planted, according to the legend, by
Joseph of Arimathea, has been the object of considerable comment.
According to Loudon (^Arboretum ct Fruticdum) it was probably
Cratcegiis prcccox, and he reports that he received from Glastonbury
in December 1S33 a thorn branch in full blossom, baring also on it

rip" fruit. The actual thorn visited by the pilgrims was destroyed

about the Kefoiination time, but specimens of the same variety arc

still extant in various parts of the country.

Seo William of Malmesbury, " De Antiq. Glastoniensid Eccksix," in Jierum
Anglicarum ffcrtpl. Vet., torn, i., 1C84 (also printed by Heame and Migne) ; John
of Glastonbury, Chfonka sire de Hist, de Rebus Gtasl.^ cd. by Hearne, Oxford,
172G, 2 vols ; Adam of Domerlium, Oe liebus Gatis Ctast., cd. by Hcaj-ne, O.-sford,

1727, 3 vols.; Sist, and Artliq. of Glast., London, 1807; Avatonian Guide to the

Toicn of Glaslonbury^ 1839, Sth ed. ; Warner, J/isl. of the Abbey and Toicn, Bath,

1820; Rev. P. Warre, " Glastonbnr/ Abbey," in Proc. of Homerstlshire Archceol.

and Sat. Hist. Soe., 1340; Itev. F. Wane. " Notice of Bains of Glastonbmy
Abbey." if/id.. 1859; Rev. W. A. Jones, "On the Reputed Discovery of Kins
Anliui'sI?emoins at Glastonbnry," tfcirf., 1859; Rev. J. R. Green, "Dunstan at

GlOitonbuvy," and "Gisoand Savaric," ibi'l.. 18G3; Rev. Canon Jackson, "Savaric,
Bishop of Bath and Glastonbnry," ibid.. 18C2, 1SC3 ; E. A. Freeman, " King Inc,"
ibid., 1872 and 1874; Dr W. Beattic, in Joum. of Brit. Archa:ol. Au., vol. lU.,

18-36; Rev. R. Willis. .(trcAi/cc/ura; History of Glastonbury Abbey. lidG. Views
and plans of the abbey building will be fotmd, says Mr Willis, in Dugdale's
ifonasticon, 185-3 ; Stevens's Jlonasticon. 1720 ; Stukeley, Itinerarium CuHosum.
1724; Grose, Antiquities, 1754; Carter, Ancient Architecture, 1800; Storer,

Antiq. and Topogr. Cabinet, vols, ii., ir., v., 1807, Ac.; Britton's Architectural
Antiquities, vol iv., 1813; Yctusta iIonumenta,^o\. iv., 1815; andiV«t0 ilonas-
/trail, vol i., 1817.

GLATZ (Slav. Kladsho), a fortified town of Prussian

Silesia, chief town of a countsliip in the government dis-

trict of Breslaii, is sitnated 50 miles S.S.W. of the town of

that name. It stands in a narrow valley on the left bank
of the Neisse, not far from the Austrian frontier. It is

strongly walled; and is further defended by an old castle

built on a high hill on one side of the town, and by a regular

modern fortress erected on a hill on the opposite side.

Before the town on both banks of the river there is also a
strongly fortified camp, by which its bombardment from the

neighbouring heights may bo hindered, and which affords

accommodation for as many as 10,000 men. The town is

the seat of a circle court and of an agricultural union, and

' A curious relic of Abb'jt Wlij-ting, his watch, was purchased in

1837 at the sale of T. Bowen's e.iTeeti, and presented by C. IT. Tynte
to the duke of Sussex.

possesses one Lutheran and three Catholic churches, one of
which is very old and contains several monuments of
Silesian dukes. Among the other buildings the principal
are the nunnery, the royal Catholic gymnasium, the asylum'
fur destitute children, and the military ho.spital. The in-

dustries include the manufacture of spirits, linen, damask,
broad cloth, hosiery, beads, and leatlier. Glatz existed as
early as the 11th cfentury. In the Thirty Years' War it

was several times besieged and taken. It surrendered to
Frederick the Great in 1742, was retaken by the Austrians
in 17G0, and was restored to Prussia at the peace of 1763.
The population in 1875 was 12,553.

GLAUBER, JoHA2fN PiUdolph (1603-1668), alchemist
and medicinal chemist, was bom at Carlstadt in 1603, and
died at Amsterdam in 1668. There is no authentic record
of details concaming his life ; his name has been somewhat
marred by tradition, but it is not unreasonable to suppose
that this originated with persons who did not heed the
warning given by the chemist himself, in one of his more
important memoirs, "let no one rashly judge of this work,
until he be thoroughly informed concerning the same."
Conimencing his career as a chemist at the time he did, it

was not imnatural that he imbibed the notion, prevalent

among his contemporaries, of the existence of " alkaheat," a

liquid which was to be. universal in its uses as a solvent and
a medicine, and of the " philosopher's stone." But whatever
the motive which induced him to toil in his laboratory, it

is certain that he, by ascertaining the j,r3paration of many
valuable medicines, contributed largely to pharmacy. He
Updoubtedly was the first, in 16-18, to procure hydrochloric

acid by the action ,of oil of vitriol on common salt, and also

in all probability to obtain "nitric acid by means of oil of

vitriol and nitre. Sodium sulphate, discovered by him,

and commonly therefore termed Glauber'iS salt (seo below),

he obtained by the action of oil of vitriol on salt.

His treatises, about thirty in number, were published at Frankfort
in 2 vols. 4to, in 1C58-1659 ; at Amsterdam, in 1661, in 7 vols. 8vo

;

and at London, translated into English by Parke, in 16S9, 1 vol.folio.

GLAUBER'S SALT the popular term for neutral sul-

phate of sodium (XaoSOj), discovered by the chemist whose

name it bears, and formerly known as " sal mirabile

Glauberi." It occurs in nature in combination with calcium

sulphate as the mineral glauberite, and uncombinedin right

rhombic prisms, as thenardite, being found in this form in

Bolivia "and Peru, and near Madrid ; "or in monoclinic

prisms, with ten molecules of water as glauberite or ordinary

Glauber's salt, in Austria, .Hungary, Italy, and in great

quantity as a deposit from the hot springs of Carlsbad. It

is also a coustituent of sea^water, and the chief active prin-

ciple of medicinal waters, and occurs in minute traces in the

blood. It has a bitter but not acrid taste. It is souewhat

anomalous in its solubility, the maximum occurring at about
34° C. According to Lowel, it exists in aqueous solution

at temperatures s . high as 34° C. as a decahydrate, but

above that temperature as an anhydride, the solubility of

the former increasing, and of the latter decreasing, with a

a rise of temperature (see Chejustey, voL v. p. S05).

Under ordinary circumstances it crystallizes from solution

in large colourless prisms ; these, when exposed to the air

or heated, effloresce, giving a white powder, which melts at

a strong red heat, and on cooling forms a transparent mass.

The salt has also been the subject of some interesting ex-

periments made by Guthrie, who at -7° C. procured it

in combination with 166 molecules of water. From hi

investigation of this and other Bubstances, ho concluded

that the solution of a solid body consists in the formation

of a liquid hydrate which ultimately diffuses into the rest

of the solvent. In the manufacture of sodium carbonate

from "fealt and sulphuric acid; this sulphate is prepared in

large quantities. In medicine it is employed as a purgativa
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OLACJCHAU.onfe of tlic most iraportaut manufacturing

towns of Saxony, circle of Zwickau, is situated on the i igUt

bank of the Jfulde, 7 miles nortli of Zwickau and 17 west

of Chemnitz. It is the seat of a royal administrative com-

mission, of a district court, and of the ecclesiastical and

eecular courts of the couutship of Schonburg. Its principal

inanufactures are woollen and half-woollen goods, in regard

(to which it occupies the first position in Germany. Besides

3000 hand-looms and 1000 power-looms "in the_ town, the

trade gives employment to many others in the neighbouring

districts. There are also dyeworks, print works, and manu-

factories of paper, linen, thread, and machinerj'. Glauchau

possesses a real school, an elementary school, a weaving

school of the higher grade, an orphanage, and an infirmary.

Some portions of the extensive old castle date from the

12th century, and the Gottesacker church contains interest-

ing antiquarian relics. Glauchau was founded by a colony

of°Sorb3 and Wends, and belonged to the lords of Schon-

burg as early as the 12th century. The mineralogist

Agricola was born at Glauchau in 1494. While the popu-

lation in 1834 was only 6292, it was 14,357 in 1858 and

21,743 in 1S75.

GLAUCUS (T\avKo% i.e., y\avKos, "silvery" or

"sheeny"), in Greek mythology, the name of several^ fig-

ures, the most important of which are the four described

below :

—

(1.) Glaucus, snmamed Pontius (6 -ovrio?, equivalent to

o OaXda-o-io';), accoiumg to the common legend had origmally

been an expert fisherman anddiveratAnthedon(Boeotia),ibut,

having eaten of the magical herb sown by Cronos, had leapt

into the sea, where ultimately he was changed into a god, and

endowed with the gift of unerring prophecy. A principal

seat of his cultus was Anthedon, where the inhabitants

claimed to be descended from Mm ; but he was also wor-

shipped extensively, not only on the coasts of Greece, but

also on those of Sicily and Spain, it being, customary for

fishermen and sailors at certain seasons to watch during the

night for the moment when he should come on his periodi-

cal rounds accompanied by his train, in order- that they

might consult him as an oracle. He is generally represented

OS endowed with most of the attributes of Nereus, but

occasionally he is identified with Melicertes. He is some-

times said to have instructed Apollo in prophecy. In art

he is depicted as a vigorous old man with long hair and

beard, his body terminating in a scaly tail. The Argo-

navtica represent Glaucus as having been builder and steers-

man of the " Argo," as having alone remained unhurt in

the fight of Jason with the Tyrrhenians, and as having after-

wards become a sea god, in which capacity he was able in

various ways to assist the expedition. A poetical account

of his joetamorphosis is given by Ovid {Met., xiii. 906), and

his story has been also treated by Pindar and by jEschylus,

the latter of whom is known to have xt \de Glaucus Pontius

the subject of one of his satyr-dramas (see Pausanias, ix.

22, 6 ; and compare Hermann, De jEschyli Glands).

Allusions to the loves of Glaucus with Ariadne, Scylla, the

Nereids, and Jlelicertes are frequently to be met with in

ancient literature ; and a considerable quantity of folklore

concerning him will be found in the scholiast on Plato's

RepuUk, p. 536, and also in Athenaeus, Deipnosoph. viL

47, 48. See also Gadechen's monograph (Glauhos der

JUeergott, 1860).

(2.) Glaucus, usually sumamed Potnieus (o irorrvieui),

from PotnisB near Thebes, a deity worshipped chiefly in

Coiinth, .is to be carefully distingiushed from Glauf^us

Pontius, He was the son of Sisyphus by ilerope, and the

father of BellerophoDL According to the legend he was

destroyed by his own mares,—the most common form of the

story being that he was torn to pieces by them. Accounts

differ as to the place of his violent death, and also as to the

immediate occasion of it. Sometimes it is represented as

having happened at lolcus, at the funeral games of Pelia.';,

but usually the scene is laid at Potnini. He is most fre-

quently represented as having oflfended Aphrodite by having

kept his mares from breeding ; but other versions of the

myth are that he had fed them on human flesh to make
them more spirited, or that they had been suiTered to drink

at a sacred well at Bocotia, or that they had eaten the herb

hippomanes. On the isthmus of Corinth, and also at

Olympia and Xemea, he was worshipped as rapafiiriros; and

he was the subject of a lost tragedy of iEschylus. His

aflinities with Poseidon Hippius are obvious ; and it may
be taken for granted that the frantic horses of Glaucus

Potnieus represent the stormy waves of the sea, just as

Glaucus Pontius is himself a personification of the ocean in

its friendlier and calmer moods.

(3.) Glaucus, the son of Jlinos by Pasiphae, tvhen

a child, playing at ball or pursuing a mouse, fell into

a honey pot and was smothered. His father, after a

vain search for him, consulted the oracle, and was referred

for an answer to the person who should suggest the aptest

comparison for one of the cows of ilinbs which had tho

power of assuming three diiierent colours. Polyidus

(IIoA.w8os)" of Argos, who had likened it to a mulberry

(or bramble), which changes from white to red and then

to black, soon afterwards discovered the child. Jlinos

then desired him to restore young Glaucus to life ; and on
his failure in this, he was sentenced to be entombed alive

along with the corpse. Having in the sepulchre killed a

serpent by which he had been attacked, he saw its com-

panion revivify it by laying upon it a few leaves of a certain

herb. The same herb he successfully applied to Glaucus.

This curious myth is now very generally admitted to be of

a solar character; but interpreters are far from unanimous
as to the significance of the various details. The stv/ry,

which is related by ApoUodorus (iii. 3, 1), and also by

.(Elian, was a favourite subject with poets and artists.

.^Eschylus, Sophocles, and Euripides are each of them said

to have treated it dramatically ; and, according to Luciad,

it was often represented in mimic dances (Lucian, De Scdta-

tioiie, 49 ; Welcker, Die Gricch. tragoedie). In some of

its features at least the mythus is found to be very widely

difi'used. Sea Cox, Aryan Mythology^ i. 151; Baring-

Gould, Myllis of the Middle Ages, ii. 145.

(4.) Glaucus, son of Hippolochus, and grandson of

Bellerophon, mythical progenitor of the kings of Ionian

was a Lycian' prince who, along with his brother Sar-

pedon, assisted Priam in the Trojan war The incident

between Glaucus and Diomede, as related m the Iliad,

is well known. He was afterwards slain by Ajas; but
his body was carried back to Lycia, as that of his brother

had been. It seems probable that these two sons of

the Lycian land—the land of light—who leave it in

youth, but are carried thither again (by Hypnos and
Thanatos) when their course is done, originally were meant
to represent respectively the creeping light of the early dawn
(Sarpedon) and the brightness of tjie open day (Glaukos).

GLEBE, in ecclesiastical law, is the land devoted to the
maintenance of the incumbent of a church. Burn {Ecclesi-

asCical Law, s.v. " Glebe Lands ") says :
—" Every church

of common right is entitled to house and glebe, and the

assigning of them at the first was of such absolute necessity

that without them no church could be regularly consecrated.

The house and. glebe are both comprehended under the

word raaine, of which the rule of the canon law is, sancitum.

est lit vnicuique ecclesics unus mansus integer~ahsque alia

servilio trihuatiir." In the technical language of English

law the fee-simple of the glebe is said to be in abeyance,

that is, it exists " only in the remembrance, expectation, and
intendment of the law." But the freehold is in the parson.
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altliougli at common law he could alienate tbe same only

with proper consent,—that is, in his case, with the consent

of the bishop. The disabling statutes of Elizabeth (1 Eliz.

c. 19, and 13 Eliz. c. 10) made void all alienations by eccle-

siastical persons, except leases for the term of twenty-one

years or three lives. As to exchange of glebe lands, see 5

and 6 Vict. c. 54, and 17 and 18 Vict. c. 8J. In Scotch

ecclesiastical law, the manse now signifies the minister's

dwelling-house, the glebe being the land to which he is

entitled in addition to his stipend. All parish ministers

appear to be entitled to a glebe, except the ministers in

royal burghs proper, who cannot claim a glebe unless there

be a landowner's district annexed ; and even in that case,

when there are two ministers, it is only the first who has

a claim. See Bell's Dictionary and Digest.

GLEE is a musical term for a part song of a par-

ticular kind. The word, as well as the thing, are essen-

tially confined to England. The technical meaning has

been explained ir^'difierent ways ; but there is little doubt
of its derivation from the Anglo-Saxon "gleov, gleo,"

gaudium, delectamentum, and hencs Indus musicus. Glee-

man, Anglo-Saxon "gleo-man," is translated simply as
" musicus " or " cantor," to which the less distinguished

titles of "mimus, jocista, sourra," are frequently added in

old dictionaries. The accomplishments and social position

of the gleeman seem to have been as varied as those of

the Provengal "joglar." To return to the word "glee,"

there are early examples of its being, used as synonymous
with harmony or concerted music. The former explana-

tion, for instance, is given in the Promptorivm Par-
vidorum, a work of the 15th century. Glee in its

present, meaning signifies, broadly speaking, a piece of

concerted vocal music, generally unaccompanied, and
for male voices, though exceptions are found to the last

two restrictions. The number of voices ought not to

be less than three. As regards musical form, the glee

is little distinguished from the catch,—the two terms

being often used indiscriminately for the same song; but.

there is a distinct difference between it and the madrigal

—

one of. the earliest forms pf concerted music known in

England. While the madrigal does not show a distinction

of contrasted movements, this feature is absolutely necessary

in the glee. In the madrigal the movement of the voices

is strictly contrapuntal, while the more modern form allows

of freer treatment and more compact harmonies. Difi"erences

of tonality are fully explained by the development of the

art, for while the madrigal reached its acme in Queen
Elizabeth's time, the glee proper was little known before

the Commonwealth ;" and its most famous representatives

belong to the last century and the first quarter of the pre-

sent. Among the numerous collections of the innumer-
able pieces of this kind, only one of the earliest and most
famous may be mentioned. Catch thai Catch can, a Choice

Collection of Catches, Sounds, and Canons, for three and
four voices, published by John Hilton in 1652. The name
"glee," however, appears for the first time in John
Playford's Musical Companion, published twenty-one years

afterwards, and reprinted again and again, with additions

by later composers—Henry Purcell, William Croft, and
John Blow among the number. The father of the glee

in its modem form is Dr Arne, bom in 1710. Among
more recent English musicians famous for their glees,

catches, and part-songs, the following may be mentioned :

—Attwood, Boyce, Bishop, Crotch, CaUcott, Shield, Stevens,

Horsley, Webb, and Knyvett. The convivial character of

the glee led, in the last century, to the formation of various

societies, which off'ered prizes and medals for the best com-
positions of the kind, and assembled for social and artistic

purposes. The most famous amongst these—The Glee

{Jlib—waa founded in 1783, and at first used to meet at

the house of llr R. Smith, in St Paul's Charchyard. Thia
club was dissolved in 1857. A similar society—The Catch
Club—was formed in 1761, and is still inexisteucs. A
short historic survey of the subject is contained in Mr W.
A. Barrett's The English Glee and Madrigal Writers.

GLEIG, George (1753-1839), bishop' of Brechin, Scot-
land, was the son of a farmer, and was born at Boghall,

Kincardineshire, May 12, 1753. He received his early

education at the school of Arbuthnott, and at the age of

thirteen entered King's College, Aberdeen, where he
especially distinguished himself in mathematics and tha

moral and physical sciences. In his twenty -first year he
took orders in the Scottish Episcopal Church, and was
ordained to the pastoral charge of a congregation at Pitten-

weem, Fife, whence he removed in 1790 to Stirling.

His pastoral duties allowing him considerable leisure for

literary pursuits, he became a frequent contributor to the

Monthly Reiiew, the Gentleman's Magazine, the Anti-Jacobin

Jieview, and the British Critic. He also wrote several

articles for the third edition of the Encyclopaedia Britannica,

and on the death of the editor, Colin Macfarquhar, in 1793,
was engaged to edit the remaining volumes. One of

his principal contributions to this work was the article

Metaphysics. He was twice chosen bishop of Dunkeld, but

the opposition of the primus rendered the election on both

'occasions ineflectual. In 1808 he was consecrated assistant

and successor to the bishop of Brechin, in 1810 was pre-

ferred to the sole charge, and in 1816 was elected primus

of the Episcopal Church of Scotland, in which capacity ho

greatly aided in the introduction of many useful reforms, in

fostering a more catholic and tolerant spirit, and in cement-

ing a firm alliance with the sister church of England. He
died at Stirling in February 1839.

Besides various sermons, Gleig was the author of Dircclioixsfor

the Study of Theology, 1827 ; an edition of Slackhouse's History of

the Bible, 1817; and a life of Robertson the historian, prefixed to

an edition of his works. See Life of Bishop Gleig by the Kev. W.
Walker, 1879.

GLEIM, JoHANN,.Wn.HELM LuDwia (1719-1803), a

minor German poet, was born April 2, 17 1 9, near Halber-

stadt, and died there February 18, 1803, after having

occupied, during half a century, the situation of secretary

to the chapter of Halberstadt. " Father Gleim " was the

title accorded to him- throughout all literary Germany on

account of his kind-hearted though inconsiderate and un-

diseriminating patronage alike of the poets and poetasters

of the period. Hd wrote a large number of feeble imita-

tions of Anacreon, Horace, and the minnesingers, a dull

didactic poem entitled Halladat oder das rothe Buch (Hal-

berstadt, 1774, 4th ed. 1812), and collections of fables and

romances {Fabeln, Berlin, 1756-57; IiomaHzen,'Eev\m and

Leipsic, 1756; Lieder, Faheln, und Eomanzen, Berlin,

1758). Of higher merit are his Preussische Kriegs-

liedereines Grenadiers (Berlin, 1758). These, which were

inspired by the campaigns of Friederick II., are often dis-

tinguished by genuine feeling and vigorous force of expres-

sion. They are also noteworthy as being the first of that

long series of noble political songs in which later German

literature-is so rich. With this exception, Gleim's writings

are for the most part tamely commonplace in thought and

expression. His very best odes have only a certain feeble

prettiness to recommend them. A few, as Das Eiiitchen

and An Leuhon, have still some poprdarity, and appear

in most collections of German poetry.

See Gleim's SiirKnUliche IVerke (7 vols., Halberstadt, 1811-1813),

and Korte's Gleim's Leben aua seinen Briefcn und Schriflen (Hal-

berstadt, 1811).

GLEIWITZ, a town in the Prussian province of Silesia,

chief town of the circle of Tost-Gleiwitz, government dis-

trict of Oppeln, is situated on the Klodnitz, and on the

railway between Oppeln and Cracow, 40 miles S.E. of the
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former town. It is the seat of a royal miuing board, a pro-

vincial court of justice, and a tax office. It possesses one
Protestant and two Catholic cliurcheSj a synagogue, a
gymnasium, a school of industry, two female schools of a

hi,"' .;r grade, a convelit, a liospital, an infirmary, two
o ^jhanages, and a barracks. Gleiwitz is the centre of the

iron industry oi Upper Silesia. Besides the royal foundry,

with which are connected machine manufactories and boiler-

works, there are other two foundries, meal mills, andinanu-
factories of wire, gaspipes, cement, aad paper. The popu-

lation in 1875 was 14,136.

GLENDOWEE, or Glvndwr, Owen, the last native

who assumed the title of Prince of Wales, and the loader

of the only formidable attempt made by the Welsh to re-

gain their freedom, after they had been subjugated by
Edward I,, was born most probably at Glyndvrrdy in Mont-
gomeryshire, whence his name, about the year 1351. He
was the son of Gruffydd Vychan, sprung from the lords of

Bromfield) and through his mother he claimed descent from

a daughter of Llywelyn, the last crowned prince of Wales.

He was entered a member of one of the inns of court, and
brought up to the profession of the law, but he does not

eeeni to have practised. In 1383, in the great- dispute

between the Grosvenors and the Scropes as to their right

to bear a certain coat of arms, he was a witness for

Grosvenor—one of the witnesses for Scrope beiug the

poet Chaucer. He found his way to court, where he

became a favourite with King Richard, and was made
an esquire of his body. When Richard went to Ireland

Owen accompanied him, as he did also on his return

to Wales. He was present when Richard placed himself

in the hands of the treacherous Northumberland, and
at Flint, where his deposition was decided upon. Owen
thereupon retired into private life. He had the mis-

fortune to have for a neighbour Reginald de Grey, earl of

Ruthin ; and between him and De Grey a feud existed,

occasioned by a dispute about a piece of waste land. In
the time of Richard, Owen was successful in a lawsuit

;

but no sooner was the king deposed than De Grey took
forcible possession of the laud. Owen in vain appealed to

parliament, although the bishop of St Asaj.') entreated them
to grant his request, and warned them that if they did not,

Wales would rise in rebellion; and a little later Henry IV.,

on the ground that Owen, as a crown tenant, had neglected

to join an expedition to Scotland (while the fact was that

the summons, which had been entrusted to De Grey to give

to Owen, was not delivered until it was too late), declared

a forfeiture of his land held of the crown, and granted some
of it to De Grey. Witli armed retainers De Grey took
possession ; but Owen mustered his followers, and after

regaining his own. devastated the lands of De Grey.
Henry took De Grey's part, and Owen set both at defiance.

On the 2(Hh September 1400 Owen struck the first blow
for the freedom of his country at Ruthin, where a fair was
being held. The town was burnt down. During that and
the following year Owen steadily added to his strength, and
the king, althougU he thrice invaded Wales at the head of

a large army, failed to get at the -enemy, who retired to the
mountain fastnesses. This, and the stormy weather which
the English seem to have invariably experienced, so awed
them that they thought the Welsh chieftain was allied with
the powets of darkness. Harsh laws were enacted against
the Welsh, who thereby were only the more goaded to re-

bellion. The lord-marchers sided with the king, and Sir

Edward Mortimer; uncle of the earl of March, gave Owen
battle at Brynglas in Radnorshire, on June 22, 1402. 1100
Herefordshire men were left dead on the field, and Morti-
mer himself was made prisoner. It was at this battle that
the Welsh women were guilty, ns Shakespeare says, of in-

human conduct to the dead. This so alarmed the kin" that

he invaded Wales in tho autumn with three armies, but

nothing came of it. At a parliament held at Machynlleth,

at the close of this year (1402), Owen Was formally pro-

claimed Prince of Wales. About this time it was that the

first steps were takoa which secured the league between

Owen, ilortimer, and Percy. Early in 1403 Prince Henry

—

FalstafFs Hal—was a'ppointed lientenant of the king in

Waiesi He led au army into North Wales and destroyed

Owen's residences, "and laid waste a fine and populous

country." The next great event was the battle of Shrews-

bury, at which Percy Was defeated. Glendower has been

accused of having neglected aid -to his- ally at this battle,

b'.it lof.tera recently discovered exonerate him from blame
in this respect; as he was elsewhere at the time. Mean-
while Owen was committing terrible ravages in the districts

under the sway of the marchers, or where Norman castles

overawed the natives ; and in 1404 he sent ambassadors

—

his chancellor Griffith Young, and his btother-in-law John
Hahmer—to Charles of France, who entered into treaty to

aid Owen. In pilrsuancb of this treaty a large force, under

the command of Hugueville, landed at Milford Haven at the

end of July 1 405. But meanwhile Owen had sustained two
crushing defeats from the army under Prince Henry, the

first at Grosmont in Monmouthshire on the 1 1th March,

and the second at Mynyddpwllmelin in Brecknockshire four

days later. Still he was able to muster a force to join the

French contingent, and with them he pushed on to the

neighbourhood of Worcester, where the king met them but
did not fight, and the French returned home. Owen's
power appears to have suflered irrevocably at the defeats

of the spring. For years afterwards he carried on a desul-

tory warfare, but defections from his ranks so weakened his

power that ho w-as no longer the dangerous enemy ha had
been. But he never submitted. In July HIT:—fifteen

yeare after the first outbreak—the king, nov Henry V.,

authorizes Sir Gilbert Talbot to treat with Owen, and to

ofler him and his followers free pardon, "in case they
should desire it." A'siniilacr offer was made in February
1416. His death is believed to have taken place at the

house of one of his daughters in Monmouthshire, but
there is no certainty as to either the date or the place of
his death.

GLEYRE, Maec Chaules 'Gabriel (1806-1874), a
celebrated French painter, was of Swiss origin, having been
born at Chevilly in the canton of Vaud, ilay 2, 1800. His
father died, and then- his mother, while he was yet a boy
of some eight or nhie years of age ; and ho was brought
up by an uncle at Lyons, who sent him to the industrial

school of that city. Going up to Paris a lad of seventeen

or nineteen, he spent four years in close artistic study

—

in Hersent's studio, in Suisse's academy, in the galleries of
the Louvre. ' To this period of laborious application suc-

ceeded four years of meditative inactivity in Italy, where
he became acquainted with Horace Vernet and Leopold
Robert ; and sis years more were consumed in adventurous

wanderings in Greece, Egypt, Nubia, and Syria. At Cairo

he was attacked with ophthalmia, and in the Lebanon he
was struck down by fever ; and he returned to Lyons in

shattered health. On his recovery he proceeded to Paris,

and, fixing his modest studio in the Rue de University, began

carefully to work out the conception's which had been slowly

shaping themselves in his mind. Mention is made of two
decorative yanels—Diana leaving the Bath, and a Young
Nubian—as almost the first fruits of his genius ; but these

did not attract public attention till long after, and the paint-

ing by which he practicallj' opened his artistic career was
the Apociilyptic Vision of St John, sent to the Salon of

1B40. This was followed in 18i3 by Evening, which at

the time received a medal of the second class, and afttr-

wards became widely popular under the title of the Lost
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Illusions. It represents a post seated on tlie bank of a

river, with drooping head and wearied frame, letting his

lyre slip from a careless hand, and gazing sadly at a bright

company of maidens whose song is slowly dying from his ear

3s their boat is borne slowly from his sight. In spite of the

success which attended these first ventures, Gleyre retired

from public competition, and spent the rest of his life in

quiet devotion to his own artistic ideals, neither seeking the

imsy applause of the crowd, nor turning his art into a means

of aggrandizement and wealth. After 1815, when he eshib-

itcd^the Separation of the Apostles, he contributed nothing

to the Salon e-^cept the Danse of the Bacchantes in 1849.

And yet he laboured steadily and was abundantly productive.

He had an " infinite capacity of taking pains," and when

asked by what method he attained to such marvellous per-

fection of workmanship, he would reply, " En y pensant

toujours." A long scries of years often intervened between

the first conception of a piece and its embodiment, and

years not unfrequently between the first and the final stage

of the embodinieat itself. A landscape was apparently

finished; even his ffiUow artists would consider it done;

Gl-jyre alone was conscious that he had not " foundi his

sk',-." Happily for French art this high-toned laboriousness

bei-ame inllueutial on a- large number of Gleyre's younger

co'itemporaries ; for when Delaroche gave up his studio of

initruction he recommended his pupils to apply to Gleyre,

wl at onco agreed to give them lessons twice a week, and

cbiracteristically refused to take any fee or reward. By
initinct and principle he was a confirmed celibate :

" For-

tune, talent, health,—ho had everything ; but he was

iiirried," was his lamentation over a friend. Though he

lived in almost complete retirement from public life, he

took a keen interest iii politics, and was a voracious reader

of political, journals. For a time, indeed, under Louis

Philippe, his studio had been the rendezvous of a sort of

liberal club. To the last—amid all the disasters that befell

his country—he was hopeful of the future, " la raison finira

bien par avoir raison." It was while on a visit to the

Retrospective Exhibition, opened on behalf of the exiles

from Alsace and Lorraine, that he suddenly dropped down
and expired Jlay 5, 1874. He left unfinished the Earthly

Paradise, a noble picture, which Taihe has described as

"a dream of innoceuco, of happiness, and of beauty—Adam
aad Evo standing in the sublime and joyous landscape of

a paradise enclosed in mountains,"—a worthy counterpart

to the Evening. Among the other productions of his

genius are the Deluge, which represents two angels speeding

S'.bove the desolate earth, from which the destroying waters

have just began to retire, leaving visible behind them the

luin they have wrought ; the Battle of the Lemanus, a

))iece of elaborate design, crowded but not cumbered with

iigures, and giving fine expression to the movements of the

\arious bands of combatants and fpgitives; the Prodigal

Son, in which the artist has ventured to add to the parable

th? new element of mother's love, greeting the repentant

yo ith with a welcome that shows that the mother's heart

thinks less of the repentance than of the return ; Ruth and
Boiz; Ulysses and Nausicaa; Hercules at the feet of

Ooiphale ; the Young Athenian, or, as it is popularly called,

Sappho; Minerva and the Nymphs; Venus 7rai'87;,uo9;

Dsphnis and Chloe ; and Love and the Parcae. Nor
must it be omitted that he left a considerable number of

drawings and water-colours, and that we are indebted to

him for a number of portraits, among which is the sad
face of Heine, .engraved in the Revue des Deux Mondes for

April 1852. In Clement's catalogue of Lis works there
ar; 683 entries, including sketches and studies. Gleyre
is in great favour in Switzerland ; and a special exhibition
of his works was held at Lausanne in the Arland Museum,
A'lgust and September 1874.

Sec Pritz Berthoud in BiblioiMquc Unucrscllc da Gcnhc, 1874
;

Albert de Montet, Did. Biographiquc dcs Gcncvois ct dcs Vaiulois,

1877 ; and Vie de C/iarlcs Glcijrc, 1877, written by his friend.

Charles Clement, and illusti'atcd by 30 plates from his works.

GLINKA, Fedor Nikolaevicu (1788-1849), a Russian

poet and author, was born at Smolensk in 17S8, and was
specially educated for the army. In 1803, he obtained a
commission as an officer, and two years later took part in

the Austrian campaign. His tastes for literary pursuits,

Jiowever, scon induced him to leave the service, whereupon

he withdrew to his estates in the government of Smolensk,

and subsequently devoted most of his time to study

or travelling about Russia. Upon the invasion of the

French in 1812. he re-entered the Russian army, and
remained in active service until the end of the campaign in

1814. Upon the elevation of Count Milarodovich to the

military governorship of St Petersburg, Glinka was

appointed colonel under his command. On account of his

suspected revolutionary tendencies he was, in 182G,

banished to Petrozavodsk, but he nevertheless retained his

honorary post of president of the Society of the Friends of

Russian Literature, and was after a time allowed to return

to St Petersburg. Soon afterwards ho retired completely

from public life, and died on his estates in 1849.

Glinlca's martial songs have special reference to the Russian

military campaigns of his time. He is known also as the author of

the descriptive poem Kurdiya, &c. {Curclia, or tht Caplivitij of

Martha Joanovna), 1830, and of a metrical paraphrase of the book

of Job. His fame as a military author is chielly due to his Pisiita

Jittssl-ago Ofitscra {Letters of a liussian Ofiecr), 8 vols., 1815-10.

GLINKA, ilicHAEL IvA^-ovICH (1804-1857), a cele-

brated Russian composer, was born at Novospassk}% a

village in the Smolensk government, in 1804, and not, as

stated generally in the dictionaries, in 1803. His early life

he spent at home, but at the age of thirteen we find him at

the Blagoro"drey Pension, St Petersburg, where he studied

music under Carl Maier and John Field, the celebrated Irish

composer and pianist, settled in Russia. We are told that

in his seventeenth year he had already begun to compose

romances and other minor vocal pieces ; but of these no-

tiling now is known. His thorough ]nusical training did not

begin till the year 1830, when he went abroad and stayed

for three years in Italy, to study the works of old and

modern Italian masters. His thorough knowledge of the

requirements of the voice may be connected with this course

of study. His training as a composer .was finished under

Dehn, the celebrated contrapuntist, with whom Glinka

stayed for several months at Berlin. In 1833 he returned

to Russia, and devoted himself to operatic composition. On
November 27, 183G, took place the first representation of

his Lifefor ihe Czar. This was the turning point in Glinka's

]ife,_lfor the work was not only a great success, but in a

manner becama the origin and basis of a Russian school of

national music. Subject and music combined to bring about

this issue. The story is taken from the invasion of Riissia

by the Poles early in the 1 7th century, and the hero is a

peasant who sacrifices his life for the czar. Glinka has

wedded this patriotic theme to inspiring and in some places

admirable music. His melodies, moreover, show distinct

affinity to the popular songs of the Russians, and for that

reason the term "national" maybe justly applied to them.

His appointment as imperial chapel-master and conductor of

the opera of St Petersburg was the just reward of his dram-

atic successes. His second opera, Russian and Lyudmila,

founded on Poushkin's poem, did not appear till 1842; but

in the meantime he wrote an overture and four entre-acte-i

to Kukolnik's drama Prince Kholnislcy. In 1844 he went

abroad for a second time, and lived chiefly in - Paris and

Spain, On his return to St Petersburg he wrote and

arranged several pieces for the orchestra, amongst which the

so-calTed Kamari-tmhaya has achieved populaiity bevond the
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limita of Russia. He also composed numerous songs and

romances. In 1857 he went abroad for the third time, and

died suddenly at Berlin, oa February 14th of that year.

GLINKA, Sergv Nikolaevicii (1774-1847), Kussian

•author, the elder brother of Fedor N. Glinka (noticed

iibove), was bora at Smolensk in 1774. In 179G ho entered

the Russian army, but after three years' service retired with

the rank of major. He afterwards employed himself in the

education of youth and in literary pursuits, first in the

Ukraine, aad subsequently at JIoscow, where he died in

1847. His poems are spirited and patriotic ; he wrote also

several dramatic pieces, and translated Young's Niyhl

Thoughts.
Anion" his numerous jiroso work? tlie most ini]iortant fiom .in

liistoricaT point of view mc—Kimkoc Qlitmie {Uiissiaii Jimdiiirj:

Hiilorical Mcmoriah of V.msia in l/ic l6!h and I9lh Ceittiirirs), 2

vols., 1845 ; Isloi-iya Jlossii, kc. (Hislorij of Paissia for the use of

youth), 10 voh., 1817-19 (-Id cd. 1822; Sd ed. 1824); IstorUja

Armijaii, &c. (Hhlonj of the Mi'jrntio'i of the Amcnwns of

Azcrbijn'ifrom Turlxi/ to Jiimiu), 1831 ; and liis contributions to

the TJitssi"!/ V()ctluik (Rnssimi ilcssai'jcr), a monthly perioilical,

cilitcd by him from 1803 to 1820.

GLOr.R With the exception of illuminated portolani,

the most interesting 7uonuments of geography are globes.

Celestial globes are much more ancient than terrestrial ones.

The earliest of these with which we are acquainted is one

made of copper engraved in the ArabCufic character of the

1 1 th century. It is preserved in the Bibliothique Nationale

de Paris, Sect. Giog., No. 30G (see fig. 1). In Italy ^hc

Flu. l._f;i,,iio 1)1 BililiotlKque Nationale, Paii;.

emperor Frederick II. (1197-1250) possessed a celestial

Rlobeof gold, probably also of Arab manufacture, on which
the stars were indicated by pearls ; from the scanty infor-
mation that has come down to us respecting it we should
imagine that it partook somewliat of the nature of an
armillary sphere, as representations of tlie planets were to
be seen in the interior of it. To these succeed a series of
globes ranging from the 15th to the 17th century.
One might suppose that many specimens of these globes

would exist in public libraries, but diliRBnt research has
shown that the majority of those not -nade of metal are
more perishable tlnn m ,,,.:. n.,.! ,,.„,„ ..>orc so than books.

The earliest terrestrial globe of any importance Known to

geographers is the well known one of Martin Behaim of

Nuremberg, bearing the date of 1492. It is about 21

inches in diameter, and is made of pasteboard covered

with parchment, on which are designed historical pictures

with their legends written in Old German in' various

colour.s. The first meridian passes through Madeira, and

the only other lines on it are those of the equator, the

two tropics, and the polar circles. It has also a meridian

of iron and an horizon of brass, but these were not added

until 1500, which daie they bear. As a monument of

geograjihy it is of the highest importance, being the only

original document that has come down to us in this form

embodying the geographical views of its author with thoso

of his gifted contemporaries, Toscanelli, Columbus, &c.

This globe represents with some slight modifications most

of the disproportions of the Ptolemaic geography, into

which is incorporated information evidently derived from

the travels of Jfarco Polo and Sir J. Maundeville. It was

executed by Behaim, assisted by Holtzschuer, while on a

visit to his native city (1491-3), after a sojourn of five

years at the Azores. It is still preserved in the house of

his ancestors at Nuremberg. An exact and authenticated

facsimile of it, mounted on a stand, is preserved in the

Bib. Nat. de Paris, Section Geographique, No. 393.^

The Laon globe of 1493, in the possession of M.

Leouce Leroux of the Administration Centrale de la

Marine a Paris, is made of red copper engraved, about the

size of a 36-pounder cannon ball, and pierced by a socket

which at a former period held an axis. It has all the

appearance of having formed part of the apparatus of an

astronomical clock. On the globe are engraved many cir-

cles. The first meridian, as in the globe of Behaim, passes

through Madeira. In the northern hemisphere meridian

lines are drawn at every 15tli degree ; these meridians are

again crossed by certain parallels of latitude corresponding

somewhat to the seven climates usually found on maps
of the period. Neither meridians nor parallels are to bo

traced on the southern hemisphere. Although this globe

I

bears a legend upon it dated 1493, it is evident that the

general geographical information recorded upon it is earlier

than that on Behaim's globe by five or sis years. In all

probability it was that current in Lisbon between the

voyage of Diego Cam to the Zaire or Congo river, 1484-5,

and tliat of Bartholomeu Diaz to the Cape of Good Hope
in 14S7. The author is unknown. A heart-shaped projec-

tion of this globe was published in the Bidteiin de la Soc.

de Georj. de Paris, 4nie s^rie, torn. 20te, 1860.

In all probability the earliest post-Columbian globe ex-

tant is the one now preserved in the Lenox Library, New
York. It was found in Paris some twenty-five years ago by
^frKichard M. Hunt, who, upon learning its value, presented

it to the Lenox Library, of which he is the architect. This
globe is of copper, about 4 J inches in diameter and engraved.

It is pierced for an axis, and probably, like the Laon sphere
formed the principal feature of an astronomical clock or

armillary sphere. The date assigned to the Lenox globe by
Mr Henry Stevens, who first recognized its importance, and
had an accurately drawn projection made of it in the Coast
Survey Bureau, at Washington in 1869, is about 1506-7.
A comparison of that projection, now published in reduced
facsimile for the first time (.see fig. 2), with several con-

temporary maps and globes, serves to show the accuracy
of the date assigned to it, as also to suggest its French
origin. The author is unknown.

' For other reproductions of it sec J. C. DoppelmajT, Historische
Nachrichl von rftv', A'Urnhergischen Mathavaticis mid- KiinsUem,
Nuremberg, 1730 ; DrF. W. Ghillony, GcsMchtedes Scefahrers Hitter
Martin Behaim, Nuremberg, 1853; and Joniard, MonvMients de la
Gi'nr/n'jihie, Pnris, 1854.
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The next globe that demands attention is the famous

one made at Bamberg in 1520 by Johann Schoner, at

the cost and charges of his friend Johann Sayler. It was

afterwards taken to Nuremberg by Schoner, where it is still

preserved in the town library. The importance attached to

this globe is that hitherto it has always been regarded as

the first of its kind to portray the discoveries in the New.

World, in combination with the notions that had previously

prevailed of the space intervening between Europe and

Africa on one side, and the eastern ends of Asia on the

other. Schoner in this globe breaks up America into as

many islands as possible. Thus North America is shown

as one large island. He also represents South America as

a large island, to which he applies several names, among
which we observe, for the first time on a globe, the name
" America." North America was not comprised under the

name until a later date. Schoner's globe indicates two

great series of North Americafi discoveries, of which one,

commencing with the Cabots in 1497, extended by degrees

to Canada and Nova Scotia, while the other, commencing

with Columbus in 1492, advanced from the Bahamas slowly

northwards to Virginia and New England. Between these
two points there reinained a region more or less known
which on this globe is indicated by open water. In
depicting the east coast of Asia and the many islands

there, including Japan and Java-major, the author follows

the globe of Behaim. By some it has been regarded as a
new edition of Behaim. There are in Germany several

globes which depict the world nearly in the same manner
as Schoner's. One, preserved in the city of Frankfort,
bearing the same date (1520), is about 10| inches in

diameter, and has been reproduced by M. Jomard in his

Monuments dela Geographie, pi. 15 and 16. There is also

another in the library of the grand-duke of Weimar. As
all these globes give to North and South America the con-

figuration they have in Schoner, Humboldt was of opinion

that they all are, with respect to America, copies of an older

chart " hidden perhaps in the archives of Italy or Spain."

There is at Nancy a terrestrial globe which is also

a geographical curiosity. It is of chased silver gilt, about

6 inches in diameter ; the land portions are represented in

fine gilding, the water by azure blue enamel. One of the

Fro. 2.—Lenox Globe.

hemispheres opens outwards horizontally, the interior being

also gilt. It formerly served the purpose of a pyx on the

altar of the church of Notre-Dame-deSion, to which church

it was ofi'ered by Charles IV., duke of Lorraine, on his re-

turn in 1663. It is now preserved in the town library.

It has all the appearance of having been made at a period

immediately following the execution of the curious heart-

shaped map by Oronce Fin6 of 1531, found in the Paris

edition of Grynaeus, 1532. In this map and the globe at

Nancy we find the New World still regarded as an exten-

sion of eastern Asia or the Inaies, the geography of Marco
Polo being apparently mixed up with that of Cortez in

Mexico. A stereographic projection of this globe was pub-
lished in Mem. de la Soc. Boy. de Nancy, vol. viii., 1836.

There is another globe som'ewhat larger than the preced-

ing, made of copper engraved, known as the De Bure
globe. It has no date, but its geographical features in the

main bear a close resemblance to the globe at Naticy. It

is supposed to be of Spanish origin. It is preserved in

the Bib. Nat. de Paris, Section Geographique, No. 427.

In the same section, No. 394, is preserved the Ecuy
globe, made of brass. The word "Rhotomagi" (Rouen)

is appended to the title, whenna it aep.ras to be of French

origin. We have on this globe the first indications of

a separation between East Asia and North America. The
date appears to be about 1540.

In 1541 the illustrious Gerard Mercator constructed and
published at Louvain a terrestrial globe, and in 1551 a

companion celestial globe.^ These are without doubt the

most important monuments of the kind of the 16th centurj-.

They were to be found in nearly all the universities and

libraries of Europe, in the private libraries of the rich, and

the class room of the teacher of navigation. We also know
from Blundeville's Exercises that up to the date of 1592

they were in common use in England. Six pairs at least

of these globes were sold for Mercator by Camerarius of

Nuremberg; others we know were sold at the book-fairs of

Frankfort-on-the-Main ; and Mercator himself presented

one pair to the university of Louvain, of which he was

a student and a master of arts. Yet only two sets of the

original globes are known now to exist in Europe—one

in the royal library at Brussels, discovered in 1868, the

^ At a later period Mercator also made for Chailes V. a pair of globes,

the terrestrial one of -wood, the celestial one of glass ; these w„Te

destroyed in the subsequent troubles in the Loif Countries.
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other in the imperial court library at Vienna, discovered

itr 1S75. These globes are about 2 feet high, and when

first mounted on stands with all their accessories of meri-

dians, horizons, &c., must have presented a noble appear-

ance. They are only known to m by farsi miles of gores

reproduced from the originals in their natural size, pub-

lished at Brussels in 1S75, with an introduction to their

history by Dr J. Van Kaemdonck. A comparison of the

terrestrial globo with all those that preceded it shows it to

be a monument at once of learning and of science, worthy of

the greatest scientific geographer of his age.i The authors

used by Jlercator in his configurations of the continents

of tho Old World were chiefly Ptolemy and Jlarco Polo.

For representing the New World he evidently acquainted

Mmself with the narratives of all the most recent voyages,

maps, and charts that were to be had in his time. These

were used with the greatest possible skill and discrimination

;

and in consequence we have the best delineation of the

world on a globo that it was possible to produce at the

period. In Meroator's time the imperfect knowledge of

pilots in general, and the defects of their charts in piano,

made terrestrial globes much more useful to navigators than

we can well realize to-day. Convinced of their importance

Mercator neglected nothing in order to adapt them to the

use of seamen ; he therefore added to his globes the

rhumbs hitherto found only on plain charts. He added yet

another improvement, delineating about thirty leading stars

of the principal constellations according to their magnitudes

and their positions in the heavens. These important improve-

ments appear to be quite peculiar to the globes of Mercator.

An examination of the celestial globe of 1551 also reveals

many improvements introduced by Mercator in his deline-

ation of the heavens. Without counting a great number
of stars as yet unresolved into symbolical groups, Mercator

gives us 934 fixed stars, distributed in 51 constellations.

Two of the latter are entirely new, and are not met with

on later celestial globes. These are Antinous, formed of

six stars on the equator below the Eagle, and Cincinnus, or

the Lock of Hair, formed of one star and two nebula? in the

north hemisphere, under the tail of the Great Bear.-

The Globe of Euphrosyniis Ulpius of 1542.—This globe,

apparently made in Komo, is now preserved in the museum
of the New York Hist. Soc. It is 15^ inches in diameter,

made of copper, and is divided into two hemispheres on

the line of the equator, and fastened together with iron

pins. The normal position of the globe in its stand being

vertical, the north polo with its hour-circle is surmounted

by an iron cross. It is encompassed by a horizon, upon
which are engraved the signs of the zodiac. The height of

the whole apparatus, with its stand of oak, is 3 feet 8

inches. It was executed by Euphrosynus Ulpius, a name
unknown to geographers, and is dedicated to Cardinal

Marcellus Cervinus, D.lJ., who, thirteen years later, was
elevated to the Roman see; under the title of Marcellus

II., and survived his election only twenty-two days. The
first meridian line passes through tho Canaries ; the re-

maining ones are repeated at intervals of 30 degrees.

Great prominence is given to the line of demarcation

between Spain and Portugal in the New World, laid down
by Pope Alexander VI. The geographical features peculiar

to this globe are two, evidently copied from the Verra-

zano map of 1529,—the legend found upon it recording the

voyage made by Verrazano on behalf of Francis I. in 1524,
and the rude line drawn south-east from about 57° to 3G°

N. laL The latter, common to both map and globe, gave

* Accciding to Dr F. Wieser, a third example of it is preser\'ed at

Weiraar.
' A pair of Mercator's globes reproduced in facsimile, natnnjl size,

were conspicuous features in the Delcian aeciion of' the exhibition cci;.

nected with the gcogra;.!Jc.il cougrr-.i. h. ' i ... V^-Ai in 1873.

rise to the curious conception of tho " Mare Verrazano,"

the origin of which has exercised the minds of geographers

from Hakluyt down to our day.^

In the South Kensington Museum is a celestial globe

7i inches in diameter, made of gilt metal (it is supposed

for Rudolph II.), by G. Roll and J. Reinhold at Augsburg,

dated 1584.

MoUinevx Globes of 1992.
—^The true successorof Mercator

in the art of globe-making was neither J. F. Van Langren,

Jodocus Hondius, nor W. J. Blaeu, as -lias been supposed,

but an Englishman named Emerie Mollineux, the friend of

Hakluyt, and of John Davis of Arctic fame. The earliest

notice we have of the terrestrial globe made by him is the

prospective one of its intended publication, to be found at

the end of the preface to the 1st edition of Hakluyt's

Voyages of 1589. ' The " comming out of the very large and
most exact terrestriall globe " of Mollineux there referred to,

with its companion celestial one, was accomplished in 1592.

At the same time appeared a manual in English for their

use, by Thomas Hood of Trinity College, Cambridge; and

m 1594 appeared another manual, written expressly for

them in Latin by Robert Hues, entitled Tractaius de Globis

el eorum iisu. Two years afterwards this latter was trans-

lated by J. Hondius, and published in Amsterdam, giving

rise to the notion, apparently still prevalent in Holland, that

Hues wrote this book expressly for Hondius,—a biblio-

graphical blunder involving injustice to the memory of

Mollineux. The only examples of these once famous globes

known to exist are now preserved in the library of the

Middle Temple, London. They are both 2 feet in diameter,

mounted on stands, with the usual accessories of horizon,

meridian, &c. The celestial globe still bears the date of

1592, but the terrestrial appears to have received additions,

and the date has been altered by the pen to 1G03. The
best description of these two globes is a contemporary one
to be found in Blundeville's Exercises, London, 1594,

which enables us to realize the difference between these

globes and Mercator's :

—

"The mappe which covcreth Mr Molinenx his terrestriall globe dif-

fereth greatly from Mercator his terrestriall globe, by reason that
there are found out divers new places, as well towards the North
Polo as in the East and AVest Indies, which were unknowne to Mer-
cator. They differ also greatly in names, longitudes, latitudes, and
distances of such places set down not only in Mercator's globo but
also in divers maps more lately made. As touching the map of tho
stars which covereth the celestiall globe of Mr Molineux, 1 do not
iind it greatly to differ from that of Mercator, saving that Mr
Molineux hath added to his celestiall globe certain southern images,
as the Crosse, &c. In the great terrestriall globe the voyage, as well

of Sir F. Drake as of Mr 'Th. Candish, is set down and" shewed by
help of two lines, the cme red, and the other blew, whereof the red
line doth show what course Sir Francis observed in all his voyage,
as well outward as homeward ; and the blew line showeth in like

manner tho voyage of Master Candish, and in that globe is also set

down how farre Sir Martin Furbisher discovered towards the north
parts. Nothing is set down in this globe but only the outermost end
of his voyage, named Forbisher's Straights, having in N. lat. about
63 degrees. "'

From a later inscription on the terrestrial globe wo leara

that it was still further repaired in 1818 by Messrs J. & W.
Newton, globe makers, of Chancery Lane. These globsa

are of special interest as the first of the kind made in

England and by an Englishman.
In the same year J. Van Langren, and Jodoc.is Hondius

five years later (1597), put upon record theit intention

of bringing out pairs of globes ; but no globoi of their

' The history of this curious geographical puzzle will shorti) bo dealt

with by Mr Henry Stevens, to whom we are indebted for much infor-

mation respecting this globe. A projection of a portion of ik -s to be
seen in the Mai. of American History, vo). iii. p. 17, J.in. 18.9,

* This last remail: does not appear to be quite accurate, «s John
Dans says:—"How far 1 proceeded doth appear upon tl.e globe
made by M-i<lcr Emery Mullineux " {I!i/<irograj)hical J}e»ription,
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'^inufaoture are known to esist of a date anterior to the

\h century. To Mollineux succeeds William Jansson

I >a3u (1571-1638), a celebrated mathematician, raap-

iwcr, and publisher of Amsterdam, who secured a con-

Jerable reputation by publishing terrestrial and celestial

globes, which excelled in beauty and accuracy everything

that had preceded them. He was succeeded by his son

John, editor of the well-known Atlas Major in 11 vols, folio.

The elder Blaeu constructed globes in three sizes, the

largest measuring 27 inches, the nest about HA inches,

the smallest about 7^ inches in diameter. The bodies of the

globes were usually made of wood, covered with plastic

composition upon which the maps were pasted in gores,

thus admitting of corrections being made from time to time.

In consequence of this no examples of his globes are known
to exist without additions of the 17th century. Jlr P. J.

K. Baudet, who wrote the Life and Works of W. J. Blaeu,

Utrecht, 1S71, notwithstanding his utmost exertions, could

find in Holland only two pairs, one in the astronomical

observatory at Leyden, the other in the physical museum at

Amsterdam, the latter being of the smallest size. Another
pair, however, of the smallest size, dated 1G03, arc in the

possession of Mr Henry Stevens; and a pair of the medium
size, belonging to Jlr Fred. ^liiller of Amsterdam, were ex-

hibited at the geographical congress held in Paris in 1875.

Of the last pair, the celestial globe bears the date of 1603.

The terrestrial globe, though still bearing the date of the

first edition of 1599, has received corrections of a much
later date, embodying the geographical results of the first

Dutch expedition to the East Indies under Houtman in

1598, and those of Oliver Van Noort in the same year, and
of Lo Jlaire in 1616. From a report presented to theFrench
minister of public instruction by M. E. Cortambert in 1855
we Icaru that a pair of fine globes by Blaeu is preserved

in the Bibliotheque de Bourges. Two pairs of the 27-inch

globes of Blaeu'3 heirs have recently been found, the first

in the library of Trinity House, Tower Hill, the second in

the British Museum, of date about 1645, In their main
features the globes of Blaeu coincide more or less with

several well-known maps published at this period, and with

others to be found in the atlases of Mercator and Hondius.

The only remaining globes of the IGth century known
to us are two pairs by A. F. Van Langren ; the first, pre-

served in the Bib. Nat. de Paris, Sect. Gdog., No. 405;
the second in the Bibliotheque de C4renoble, found

by M. E. Cortambert in 1855. In the latter library is also

to be seen a curious terrestrial globe in MS., made by some
monks of the Grande Chartreuse ; it is undated, but is sup-

posed to be of the 1 7th century.

It remains to notice briefly the few globes of a later

period that are remarkable either for their historical

interest, peculiar form, or great size. In the Academy of

Sciences at St Petersburg there are or were four that call

for notice. The first is a terrestrial one, 3 feet in diameter,

made at Pleskow by a deacon named Karpow Maximow.
It is supposed to have been the first made in Russia. This

is accompanied by a planetary 2^ feet in diameter, presented

to Peter the Great by the company of English merchants

established in Russia. Here is also preserved a large ter-

restrial globe of copper, made in 1664 by the heirs of W. J.

Blaeu ; it is 7 feet in diameter", and was brought from

Moscow about 1747. In the same academy is preserved

the famous Gottorp globe ; it is a hollow sphere 11 feet in

diameter, containing a table and seats for twelve persons.

It was made by A. Bush in 1654, under the direction of

Olearius, from designs found among the papers of Tycho

Brahc, and was not finished until 1664. The outside re-

presents the terrestrial globe, the interior showing the

heavens ; the stars are distinguished according to their re-

spective magnitudes by gilt nails of various sizes. It was

presented to Peter the Great by Frederick IV. of Denmark
in 1713. The Czar was so pleased with his acquisition
that he had it transported by water to Pievel, and thence
on rollers and sledges to his new capital.- Being partly
burnt in 1747, it was repaired again 1751, and ac^usted to
the liorizon of St Petersburg, the meridian and horizon
being made by an English mechanic named Scott.

The two largest complete globes existing are those pre-

served in the "Salle desGIobes-'intheBibliothequeNationale
of Paris. They are each 12 feet in diameter, and were
made under the direction of the famous Italian geographei
Coronelli in 1683, by order of Cardinal d'Estrccs, the

Spanish ambassador, and presented by him to Louis XIV.
They are made of wood, very solid, and are covered with
cloth or canvas on which the configurations have been drawn
by an able artist, particularly those on the celestial globe.

The meridians and horizons are of bronze, the latter arc

sustained by eight columns of the same material, and the

former by two bronze feet highly ornamented. Between
the brackets that iotxa. the feet of the meridians is placed,

under each globe, a compass in marble and bronze ; the

ascent to these is by five steps which encircle each globe.

On the celestial globe painted blue are marked all the fixed

stars, and their constellations with the paths of the comets,

also the places of all the planets at the moment of the

birth of Louis XIV. This last event is alluded to also in

a hyperbolical inscription to be seen on a copper plate to

be found on it. The geography of the terrestrial globe is

based upon that of Sanson ; the sea being painted in deep
blue, and the land portions being white, the inscriptions

upon it are very legible. There is also to be seen on it a

bust of the king placed above a dedication somewhat like

that on the celestial globe. Although these globes are

without any great .scientific value, they serve to indicate the

astronomical and geographical knowledge prevalent in

France at the end of the 17th century. A good illustration

of these globes, accompanied by a detailed account of their

history, by 5L C. Letort of the Bibliotheque Nationale,

will be found in La ^'ature, No. 116, August 21, 1875.

In the Bib. Mazarine is preserved a terrestrial globe 8
feet in diameter, known as the Louis XV^I. globe. It is

made of copper engraved, the names of places being inlaid

with black, and is mounted on a temporary wooden struc-

ture, the beautiful accessories of bronze cast for it never

having been finished or utilized ; they are, however, to bo

seen in another part of the library. 'We learn from a MS.
description of this globe, also preserved here, that it Was
made for Louis XVI., himself no mean geographer, by
the direction of Vergennes in 1784. The geography of

it is based upon that of D'Anville, corrected by Piobert

de Vaugondy and Le Clerc; it also indicates the net results

of all the voyages round the world made up to this period.

About 1764 Dr Pioger Long of Cambridge, professor of

astronomy and master of Pembroke, erected in an outbuild-

ing of his hall a sphere 18 feet in diameter. The concave

interior was lined with tin,upon which was depicted all the

stars and constellations visible in England on the horizon

of Cambridge. The lower part of the sphere was cut off at

the diameter of 13 feet, and the truncated meridians were

screwed down on to a circle which ran on rollers of lignum

vitje, the whole being movable by .simple machinery pro-

vided for the purpose. It was capable of holding thirty

persons, and had an entrance by six steps placed over the

South Pole. In the centre was placed a planetarium.

Although it is said funds were left for its preservation,

it appears to have fallen into neglect and decay.

To these succeed in order of size the globes known as

" Georamas." One exhibited in Paris in 1844 was 30 feet

in diameter ; another by Delanhard erected in 1823 was 40

feet in diameter; of the last the proprietor published a
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description. Then follows Wyld's well knov^Ti "great
globe," erected io Leicester Square, London, 60 feet in

diameter. Tlie largest appears to have been the one
erected by Colonel Langloia in Paris in 1825, on the

Champs Elys^es. This was 120 feet in rliameter. As has

been truly said, these structures served more to satisfy

curiosity than to impart scientific instruction, (c. h. c.)

Jfantifadure.~'[he manufacture of artificial globes has chanfccd

but little ia character during the last hundred years.. Such i.-n-

provemcnts as have been introduced have reference either to the

quality of the maps or to the mode of mounting the globes. The
number of sizes manufactured has also been increased. The
diameter has always been used to indicate the size of the globes,

and those now produced by the various makers vary from 1 to 36
inches.

The process of manufacture differs little if at all in the sizes of

ijlobes ranging between 3 and 25 inches. Thus supposing, for ex-

ample, a 12-iQch globe (the ordinary school globe) is required to be
made, a spherical mould measuring some quarter of an inch less in

diameter is prepared on which to form hemispherical caps that are

to constitute a holiow foundation for the globe. This mould, made
preferably hollow for lightness, and having a central axle terminat-
ing in poles, is well greased on the surface to enable it to resist

damp. To form the caps, strips of white paper, damped in water,

are first applied to the mould to form a, coating thereou. Upon this

coating is ajiplied brown paper saturated with paste, and alternate

l.^ye^3 of white and brown paper are added, until the required
thickness of paper, say yVth of an inch, is obtained. The change of

colour is adopted simply as a guide to the workman, that he may
know.when he has com])leted a coating of paper.. The mould thus
covered is put aside to dry, and after two or three days the paper
covering is severed into two hemispherical caps, which are then
drawn off from the mould.
A wooden axle furnished with poles (which will eventually form

the north and south poles of the globe) is provided, of such a length
as will enable the caps,when fitted over the poles, to meet at their
severed edges. By means of glue these edges are joined up, and the
caps are firmly attached to the ends of the axle. Thus a hollow
sphere of rude outline is formed, measuring somewhat less than 12
inches in diameter. The next operation is t(rbring this sphere to
the required diameter for the globe, and to make it perfectly true.

For this purpose the ball is coated with a plastic composition of
whiting, boiled oil, and glue, and passed under the action of a steel

semicircle fitted with bearings for receiving the poles of the ball,' and
retaining the same in place while the ball is being slowly rotated.
By applying to the ball repeated coatings of this composition, and
removing all superfluities by means of the gauging edge of this
steel semicircle, a. smooth spherical surface is eventually obtained.
When the ball is finished and hard, it is tested in loose bearings to
see whether it will remain quiescent in all positions. If it shows a
tendency to run round, the ball is balanced by the introduction of
a counterweight at the highest part of its periphery. When the
ball is balanced, and the hole made good by which the counterweight
was introduced, the surface is polished, after which it is ready to re-
ceive the map. For 12-inch globes the maj^sof the earth and of the
heavens are engraved on steel or copper plates in 12 gores, measur-
ing each 30 degrees in width, and extending from pole to pole, or
mora usually to the 70th degree of latitude, the remaining portion
of the maps being made up by north and south pole plates. This
arrangement is somewhat modified for larger globes. Thus, for
"lobes above 15 inches in diameter, the gores are divided in the
une of the equator, and they are also divided longitudinally for say
one-fourth of their length at thel5th degree, iuordertoficilit.'tethe
laying down of the maps evenly upon the spherical surface. Prepara-
tory to covering the sphere with the map, it is marked with lines
corresponding to the equator, parallels of latitude, and lines of lon-
gitude on the map, such lines serving as a guide for the workman.
The gores of the map having been carefully cut out, they are
damped and laid doiVn in proper order in a pile upon a pasting
board. The workman then coTers his polished ball, for the length
and breadth of a gore, with paste, or, more properly, a preparation
of starch, and having coated with starch the ujipermost gore of the
pile, he with an ivory knife lifts that gore, and lays it upon the
pasted portion of the ball, fitting it to the lines marked thereon, and
smoothing down creases, at the same time taking care that the lati-
tude and longitude lines of the gore correspond exactly with the
lines on the ball. H.aviog laid down this gore in place, he next
applies a secood- gore in-like manner, taking care that the two gores
shall join each other, and not expose any portion of the underlying
surface. In this way the workman proceeds until all the gores are
in place, and he finishes the pasting of the ball by applying the pole
papers which fit respectively on to the opposite ends of the gores. The
map has next to be sized, preparatory to its being coloured, in order
to form a resist to the vaiiiisli which is subsequently to be applied
to the globe. The map is tinted and outlined with water coloui?.

and a coat of varnish Is then applied. When this is dry the
globe is ready for mounting ; alter which the varnishing opera-
tion is completed by the application in a heated joom of several
coats of spirit varnish following quickly the one on the other.

Some skill is requisite in laying on the vamish,°30 as to obtain a
surface as clear and smooth as glass. This result is unfortunately
evanescent, as the best varnish is liable to discolour and to crack,

and thereby obscure to some extent the legibility of the under-
lying map. After varnishing the globe will be fit to handle in
from four to six days. For the purpose of mounting the globe a
flat ring, termed the brazen meridian, is provided, and bearings
are formed thereon to receive the poles of the globe. This ting
is divided on its face into 360 degrees, the numbering of these
degrees being from (which corresponds with the equator) to 90
at the poles on one half of the ling, and on the other half the
numbering starts from the poles at 0, running up to 90, which
corresponds with the equator. Fitted to the poles, and capable
of turning thereon, are hour circles, which underlie the brazen
meridian, and are divided and numbered to correspond with the
2i hours of the day and night. The frame for the reception of
the globe and ring is formed with a wooden horizon, which consti-

tutes an imaginary line dividing the globe into two equal parts, the
portion above the horizon being the visible half, and that below the
horizon the invisible half of the sphere. This horizon is covered,
like the globe, with papers which are varnished to protect them from
injury. The horizon papers near their- inner edge are divided into
360 degrees, by which are reckoned the azimuth and the amplitude;
they also indicate the points of the compass in the space called the
circle of the winds. The horizon of the frame is notched to receive

the brass meridian, which rests in a step-bearing fitted to the cential

pillar or block of the frame, and is held therein by a screw stop,

which, entering an annular groove in the back of the meridian,

leaves the ring free to turn round in the frame, for the purpose of

rectifyingtho globe, or bringing its axis to any desired angle with the
horizon. The fitting of the globe is completed by the quadrant of
altit&de, consisting of a thin flexible slip of brass, jointed to a clamp-
ing nut, which is intended to embrace the brass meridian, and may
be adjusted thereon by a tightening screw. This flexible strip or

blade is divided off into 90 degrees, corresponding to those on the
equator, and is intended to measure distances between any two
places upon the cui'ved surface of the earth, or the altitude of the
sun, a star, or any planetary body in the heavens, and for this pur-

pose its graduations are numbered from to 90. A useful appendage
to the globe frame is a mariner's compass, which facilitates tha
adjustment of the globes to their true polar position.

The value of a globe, whether terrestrial or celestial, depends
mainly on the quality of the map with which it is covered. Before

the present century, English globes were not only poor specimens
of the engraver's art, but they showed little attention to accuracy
of detail. Now, however, they rank in quality with, if they do not
surpass, the best foreign maps, notwithstanding that little encour-

agement is given to their manufacture. Specimens of globe plates

published at the latter end of the 17th century in Italy are yet to

be seen, which are a marvel of the cosmographer's art. Under the
patronage of the Venetian republic, P. Coronelli, cosmographer to

the republic, published a terrestrial and celestial globe of the un-
precedented size of 4 feet in diameter, which embodied the utmost
scientific knowledge of the time, and in the constellations of the

celestial globe showed the finest quality of line engraving at its best

period. The composition of these figures served as a basis for

tho remodelling of the constellations on English globes £ome 40
years since, at which time the drawing of the figures was not merely
barbarous, but absurd. 'V\'hether these fine globes were ever manu-
factured it is now difficult to ascertain, but none are known to

exist except a celestial globe produced by the late Mr William
Newton, to whom the globe manufacture is indebted for snch im-

provements as have been introduced during the present century,

and another which is preserved in the Biblioth^uo Nationale of

Paris, bearing the name of Deuvez as the maker.
An amusing illustration of the difficulties which attend the de-

lineator of globe plates is to be found in the prtfaee of a book
published in 1686, for its author. Sir J. Moxon, entitled A Tutor
to Aslronomy and Oeograpky. Moxon appears to h.ive been a

globe-maker, and in expatiating on the improvements to be found
in his new terrestrial flobe, he says:

—"California is found to be

an island, though formei ly supposed to be part of the main continent,

whoso north-west shore waS imagined to thrast itself forth close to

the coasts of Cathaio, and so make the supposed straits of Anian."
On his globe, therefore, the peninsula was converted into an island.

Precisely the same difficulties are now experienced by globe-makers;

and those who have watched, for example, tho varied forms which
the lakes in Central Africa have taken during the last 25 years will

understand at what risk the globe-maker corrects his costly plates,

to bring them up to the current geographical knowledge.
The inconvenience attendant on the transport of large globes,

manufactured as above explained, not to speak of their excessive

cost, led to the introduction of flexible or compressible globes, bolU
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on uie Continent and in the United States. It docs not appear that

they have been extensively manufactured, for at the best they were

but toys, but they certainly displayed great ingenuity in their con-

struction. A French mauufacturer used a spherical bladder as a base

for his globe, afiLxing to it rigid poles, and covering it with a map
printed on soft white leather, which map was applied in the same way
as the maps on the ordinary globe. By inSating the bladder through

a mouth-piece which was fitted with a stop-cock and constituted also

one of the poles, the spherical fornl of the globe was obtained; and
,

by discharging the air, the globe could be compressed into a small

space. A frame composed of detached pieces was also provided for

this globe, to permit of its being used for working problems thereon.

"When not rerinired for use, the globe and its fittings could be packed

into a very small compass. The best globes of this class were to be

seen in the American department of the 1851 E.xhibition. These
measured 24 inches in diameter, and were manufactured by the late

Mr Goodyear, of india-rubber fame; but they never 'obtained a

market in England, and were evidently intended for reference globes

only.

Some 50 years ago, tliclateMr William Newton designed a pocket

globe of some'merit. It was mounted in a spherical case, which,

opening at a centre line, disclosed the globe mounted in a brass ring

and within a fi-ved horizon. Upon this globi;, measuring 3 inches

in diameter, numerous problenxs could be worked with tolerable

accuracy. His last and best improvement was what he termed the
" Newtonian Globe. " It was designed chiefly for common schools,

and was set upon an iron pillar, which avoicied the cost of a Avoodeu

frame. The princip.il object, however, of the author was to convey
to children, iu the mostsiaijile manner, an elementary acquaintanco
with the construction and movements of the heavenly bodies. The
author's design may be thus briefly explained. The Newtonian
globes are hung in stationary rings or meridians, and are capable
of turning upon their axes or poles for the purpose of showing the

real diurnal motion of the earth and the apparent dljrnal motion
of the heavens, according to the Newtonian system or real structure

of the universe. In place of a wooden horizon, a sliding annular
plate is substituted. On the terrestrial globe this plate acts as a
terminator to indicate the line of demarcation between day and
night. The globe is so mounted upon its pedestal that the axis
ulways lies in its true inclined position, and points to the north polar
star in the heavens. A small brass baft representing the sun is

made to slide upon the meridian, and it is carried by an arched arm,
which connects it with the'annular terminator. This ball is adjust-

able to correspond to the declination or perpendicular position of the

sun north or south of the equator, according as the sun's declination

varies from day to day throughout the year ; and the terminator
follows the motions of the sun. Upon the celestial globe a similar

sliding annular plate marks the visible horizon of any place on the
earth's surface, and shows what part of the heavens would be there

seen at a given time ; it also assists in illustrating the rising and
setting of the sun and moon at different seasons and periods of the
year, and the apparent diurnal rotation of the planets and lixed stars.

These globes have been well appreciated in the north of Europe,
but as they are not in conformity with English school books, they
have had little success in the United Kingdom. (A. V. N.)

GLOBE-FISH or .Sea-Hedgehog. By these names
some sea-fishes are known, which have the remarkable
faculty of inflating their stomachs with air. They belong to

tlie genera Diodon and Tetrodon. Their jaws resemble the
sharp beak of a parrot, the bones and teeth being'coalesced

into one mass with a sharp edge. In the Diodonts there is

no mesial division of the jaws, whilst in the Tetrodonts such
a division exists, so that they appear to have two teeth above
and two below. By means of these jaws they are able to

break off branches of corals, and to masticate other hard
substances on which they feed. Usually they are of a
short, thick, cyclindrical shape, with powerful fins (fig. 1).

form, and the spines protrude, forming a more or less for-

midable defensive armour (fig. 2). A fish thus blown out
turns over and floats beUy upwards, driving before the wind
and waves. Many of these fishes are highly poisonoiM when
eaten, and fatal accidents have occurred from this cause.

It appears that they acquire poisonous qualities from their

foodj which tfrequently consists of decomposing or poiso^

Fio. 1.

—

Diodon inaculattis.

Their body is covered with thick skin, without scales, but
provided with variously formed spines, the size and extent
of which vary in the different species. When they inflate

their capacious stomachs with air, they assume a globular

Fio. 2.

—

Diodon viaculatus (Inflated).

ous animal matter, such as would impart, and often doea
impart, similar deleterious qualities to other fish. They are
most numerous between the tropics and in the seas con-

tiguous to them, but a few species live in large rivers, as,

for instance, the Tetrodon fahaka, a fish well known to al5

travellers on the Nile. Nearly 100 different species ar9

known.
GLOBIGERINA. See Foraminifera.
GLOG.'MJ (sometimes called Gross or Great Glogau, to

distinguish it from Klein or Little Glogau, in the govern-
ment of Oppeln), is a fortified town of Prussia at the head
of a circle in the Lower Silesian government of Liegnitz,

situated partly on an island and partly on the left bank 'of

the Oder, about 80 miles S.E. of Frankfort. Among its

more important buildings are the cathedral, in the Gothic
style, and a castle in the Renaissance style, now used as a
courthouse ; and it also possesses a new town-house, a
synagogue, a poorhouse, an orphanage, a military hospital,'

two gymnasia, and several libraries. Situated as it is on a

navigable river and at a junction of two or three railway

lines, Glogau carries on an extensive trade, which is fostered

by a variety of local industries, dealing with tobacco, beer,

oil, sugar, vinegar, bone-meal, earthenware, <fec. One of its

publishing firms—that of Fleraming & Company—has at-

tained a wide reputation for maps. In 1871 the population

of Glogau, inclusive of the garrison, amounted to 18,266,

—

of whom 6039 were Roman Catholics and 947 Jews ; and
in 1875 it was stated at 18,062.

In the beginning of the 11th century Glogau, even then a popu-
lous and fortified town, was able to withstand a regular siege by
the emperor Henry V.; but in 1157 the duke of Silesia, finding he
could not hold out against Frederick Barbarossa, set tlie place on
fire. In 1252 the town, which had been raised from its ashes by
Henry the Bearded, became tlie capital of a principality of Glogau,'

which continued till 1506, when town and district were united to

the Bohemian crown. In the course of the Thirty Years' War
Glogau sufl'ered greatly. The inhabitants, who had become Pro-
testants soon after tlie Reformation, were dragooned into conformity

by Wallenstein's soldiery ; and the Jesuits received permission to

build themselves a church and a college. Captured by the Pro-
testant allies in 1632, and recovered by the Imperialists in 1633,

the town was again captured by the Swedish general Torstenson in

1642, and continued in Protestaut hands till the peace of West-
phalia in 1648. In 1741 the Prussians took the place by storm,

and during the Seven Years' War it formed an important centre of

operations for the Prussian forces. After the battle of Jena it fell

into the hands of the French ; and they have reason- to bo proud of

the gallant defence made by Laplane, who held out against tha

Bussian and Prussian besiegers, after the battle of KatzbocU

(August 26, 1813), till the 17th of the following April.
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GLOSS, GLOSSOGRAPHER, GLOSSARY, GLOSS-

ATOR. The Greek rord yXCxra-a, meaning originally a

tongue, hence a language or dialect, gradually came to denote

especially any obsolete, foreign, provincial, technical, or other-

wise peculiar word or use of a' word (see Arist., Bhet. iiL

3, 2) ; and the making of collections and explanations of such

yXuxracu was at a comparatively early date a well-recoguized

form of literary activity. Even in the 5th century, among

the many writings of Democritus of Abdera was included a

treatise entitled Uepl '0/x>;pou ^ op^ocTreojs (cat yXtutro-cW.

It was not, however, until the Alexandrian period that the

yX(oo-croypa(^oi became very numerous. Of many of these it

is probable that even the names have perished ; but in the

writings of Athenaeus alone (c. 250 a.d.) allusions are to be

found to no fewer than thirty-five. Among the earliest may

be mentioned Philetas of Cos (d. c. 290 B.C.), the elegiac poet,

to whom Aristarchus dedicated the treatise wpos4>i\7;Tav;

he was the compiler of a lexicographical work, arranged

probably according to subjects, and entitled 'AraxTa or

PXSo-o-ai (sometimes arojcroi yXwcro-oi). Next came his dis-

ciple Zenodotus of Ephesus (c. 280 B.C.), one of the earliest of

the Homeric critics and the compiler of TkZa-crai. 'O/jLrjpiKai;

Zenodotus in turn was succeeded by his greater pupil Aristo-

phanes of Byzantium (c. 200 B.C.), whose great compilation

vxpl Xi^eoiv (still partially preserved in that of PoUux), is

known to have included 'AttlkoI Xe'feis, AaKutvLKal yXCitrarai,

and the like. From the school of Aristophanes issued more

than one glossographer of name,—Diodorus, Artemidorus

(yKwcraai, and a collection of Xe'lcts oxj/aprvriKai), >7icander of

Colophon (yXoJo-o-at, of which some twenty-six fragments still

8ui:vive), and Aristarchus, the famous critic, whose numerous

labours included au arrangment of the Homeric vocabulary

(X«^£ts) in the order of the books. Contemporary with the

last named was Crates of Mallos, who, besides making some

new contributions to Greek lexicography and dialectology,

was the first to create at Rome a taste for similar investi-

gations in connexion with the Latin idioms. From his

school proceeded Zenodotus of ]\Iallos, the compiler of

'E3ifiKa.l Xe'^tts or yXukrcrai, a work said to have been designed

chiefly to support the views of the school of Pergamus as to

the allegorical interpretation of Homer.' Of later date were

Didymus (Challienteros, c. 50 B.C.), who made collections

of Xe^is TpayuSou/xtVai, Kut/j-iKoi, &c.j Apollonius Sophista

(c. 20 B.C.), whose Homeric Lexicon has come down to

modern times ; and Neoptolemus, known distinctively as

6 yXoKTcroypa^bos. Coming down to the beginning of the

first century of the Christian era we find Apion, a gram-
marian and rhetorician at Rome during the reigns of

Tiberius and Claudius, following up the labours of Aristar-

chus and other predecessors with yXwo-o-at 'O/iripiKal, and
a treatise irfpl rrji 'Pu/toiK^s SioX^ktov; Heliodorujs or

Herodorus was another almost contemporary glossographer

;

Erotiaa also, during the reign of Nero, prepared a special

glossary for the writings of Hippocrates, still preserved.

To this period also Pamphilus, the author of the Xei/juj,

from which Diogonian and Julius Vestinus afterwards drew
so largely, most probably belonged. In the followiug
century one of the most prominent workers in this depart-

ment of literature was ^lius Herodianus, whose treatise

vtpl ixmrrjpov; Xc^tw? has been edited in modern times, and
whose iiri/itpuriMi we still possess in an abridgment ; other
names are those of Pollux, of Diogonian (X«'|ts TravroSajnJ),

of Julius Vestinus (cVtro/i^ tZv lla/x^j'Xou yX(uc^o•uj^•), and
especially that of Phrynichus, who flourished toward* the
close of the 2d century. His Edogce nomimim. ei verborum
Allkorum has frequently been edited. To the 4th century
belongs Ammonius of Alexandria (e. 389), who wrote xtpi
S/toimv Ktti bia(^6pa>v Xi^tinv, a dictionary of words used in

'Kee Uattbai, Ghmanajrwa, Moscow, 1771-5

senses different from those in which they had been employed

by older and approved writers. Of somewhat later date is

the well-known Hesychius, whose often-edited Ac^ikok

rightly superseded all previous works of the kind ; Cyril,

the celebrated patriarch of Alexandria, also contributed

somewhat to the advancement of glossography by his

(Tvvaymri TuJi' tt/jos SLatjiopov (rqp-aaiav Siatjiopiui rovovfJLtvmv

)i.i$€u>v ; thu names of Orus and Orion, of Philoxenus, and

of the two Philemons also belong to this period. The works

of Photius, Suidas, and Zonaras, as also the Elymologicum

Magnum, to which might be added the Lexica Scmger

mansia and the Lexica Sigueriana, have already been

referred to (Dictionary, vol. vii. p. 183). In Latin lexi-

cology the most prominent name is that of Festus, whose

only extant work, however, is but an epitome of the treatise-

of Verrius Flaccus De Verborum Significatti. This last-

name.d author had himself been preceded by Varro {De
Lingua Lali/ia), who in turn makes allusion to several before

him " qui glossas scripserunt." The introduction of gram-

matical and linguistic studies into Romejs usually attributed

to Crates of Mallos (c. 267 kc.) mentioned above.

To a special category of technical glossaries belongs a

large and important class of works relating to the law-

compilations of Justinian. Although the emperor forbade

under severe penalties all commentaries (ii7o/tn;/itaTa) oa
his legislation {Const. Deo Auctore, sec. 12; Const. Tauta^

sec. 21), yet indices CIvSlk^';) and references (TrapaTtrXa),

as well as translations {ipfXTjieiai Kara iroSa.) and para-

phrases {ip/xTjvciai CIS jrXaTos), were expressly permitted,

and lavishly produced. Among the numerous compilers of

alphabetically arranged Xefcis 'Pw/xaiKai or AareaLKai, and

yXwcro-at voii.iK.at (GlossaB nomicje), Cyril and Philoxenus

are particularly noted ; but the authors of irapaypaiJMt, oi

cn]fi.uw(xeis, whether t^u^ev or e<7<i>6ci> Kci'/itcvat, are too

numerous to mention. A collection of these vapaypacfxit

rOtv TraXatuli', combined withve'at Trapaypa^at on the revised

code called to. /ffoo-iXiKa, was made about the middle of the

12th century by a disciple of Michael Hagiotheodorita.

This work is known as the Glossa Ordiiiaria twv paa-iKiKuiv.^

In Italy also, during the period of the Byzantine ascend-

ency, various glossas (glosse) and scholia on the Justinian code

were produced;^ particularly the Turin gloss (reprinted by
Savigny), to which, apart from later additions, a date prior

to 1000 is usually assigned. After the total extinction

of the Byzantine authority in the West the study of law

became one of the free arts, and numerous schools for its

cultivation were instituted. Among the earliest of these

was that of Bologna, where Pepo (1075) and Irnerius

(UOO-1118) began to give their expositions. They had a
numerous following, who, besides delivering exegetical

lectures (" ordinarias " on the Digest and Code, " extraordi-

nariae " on the rest of the Coi-jms Juris Civilis), also wrote

Glossuj, first interlinear, afterwards marginal.* The series

of these glossators- was closed by Accursius (see Acjorso)

with the compilation known as theG/o^a oxdinaria or ihctgis-

tralis, the authority of which soon became very great, so

that ultimately it came to be a recognized maxim, "Quod
non agnoscit glossa, non agnoscit curia." * For some

° See Labbe, Veteres glasses verborum juris qua: passim in Basilicis

repcriuntuT (1606); Otto, TJiesaurtis juris Jlomani, \o\. iil (1697) J

Stephens, Thesaurus lingua Grmcm, vol. viii. (1825).
' See Biener, Geschichte der Novellen, p. 229 sgq.

* Irnerius himself is Tilth some probability believed to Lave teen the

autlior of the Brachvloods (q.v.).

'Thus Villani {De origine ciMatis Flarentina:) says of the Glossa-

tint " taiitre anctovitatis gratineque fuere, ut conseusu omiii-.nn publico-

^ppiobaieuturetspretisaboIitisquepeuitusaliissolffijuxinstertusleguiD

opposite eimt at ubique terrarum siue controversia ]>ro legibns obscr-

vantur, ita ut piopemodum ucl'as sit, non secus qunm textui, Ol'^^i-"

Accursii coutiaiie, sicut antiqua fauia refei'ente comperi." Forsimilar

testimonies see 'B&y\ei's Dictionnaiie, s.v. "Accursius" and Rudorff,

Rum. Itcchtsgeschichte, i. p. 338 (1857).
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recount of tLe glossators on the canon law, see voL v.

p. 20 (Canon Law).

Bihh Glosses.—Wit^i the decay, of learning and originality

during the dark ages grew the necessity for making and

the custom of transcribing on manuscript copies of the

Vul'^ate various notes, explanatory or otherwise, of the test.

Ultimately collections of these glosses or sets of glosses

came to be made. They are distinguished £S either

marginal or interlinear. The most famous collection of

Glossw marginales was that made by "Walafridus Strabiis

in the 9th centuiy ; it consists of notes grammatical, his-

torical, and theological, culled from the writings of Augus-

tine, Ambrose, Jerome, Gregory, Isidore, Bede, Alcuin, and

Hrabanus. Maurus, with additions by himself. The inter-

linear glosses (which as a rule were not so full as the

marginal) were sometimes theological but more generally

purely philological. A somewhat important collection of

interlineal glosaes belonging tO the former class \ras made

by Anselm of Laou (c. 1100). The philological glosses

have considerable value to the linguistic student, especially

those which originated in Germany during the Carolingian

period. The j\lS. vocabularies in the libraries of St Gall,

Munich, Vienna, itc, have been frequently examined of

late years with results which have been fully indicated by

Kaumer in his treatise on the inHuence of Christianity upon

Old High German [Eiiivdrkimg des Chrislenlhums axif die

althochdeutscke Sprache).^ Some interlinear vernacular

translations of portions of the Bible into the Anglo-Saxon,

of the 9th and following centuries, have also been recently

reprinted (see English Bible).

GLOSSOP, a municipal borough of Derbyshire, is situ-

ated on the extreme northern border of the county, 14 miles

E.S.E. of ilanchester. It is the chief seat of tlie cotton

manufacture in Derbyshire, and it has also woollen and

paper mills,'dye and print works, and bleaching greens.

The town has for several years been rapidly increasing in

size, and now consists or three main divisions, vi2., the Old
Town (or Glossop proper), Howard Town (or Glossop Dale),

and Jlill Town. The principal buildings are the town hall

and market-house, the temperance hall, the grammar school,

and the mechanics' institution. In the immediate neigh-

bourhood is Glossop Hall, the seat of Baron Howard, lord

of the manor, a picturesque old building with extensive

terraced gardens. On a hill near the town is Milandra

Castle, the site of a Eomau station.

Glossop was granted by Henry I. to liViUi.ira Feverel, on tlie

attainder of whose son it reverted to the crowu. lu 1157 it was
gifted hy Henry II. to the abbey of Basingwcrlc. Henry A'lll.

bestowed it on the eail of Shrewsbury, and it now belongs to the

Howtrds. It was made a municipal borough in 1866. The popu-
lation in 1871 was 17,046.

GLOUCESTER, a county in the west midland district

of England, bounded on the N. by ^Yorcester and Warwick,
on the S. by Somerset, on the E. by Oxford and Wilts, and
OQ the W. by Hereford and Monmouth. The riviir Wye
forms the western boundary line, the Stratford Avon part

of the northern, the Bristol Avon the south-western, and
the Thames for some miles the south-eastern. The shape
of the county is irregularly elliptical, its greatest length in

direct line from Bristol to Clifford Chambers (N.E.) being
54 miles, its greatest width from Down Arapney to Pres-

ton, near Ledbury, at right angles, 33 miles. The area,

according to the tithe surveys—deducting 3000 acres

of detached land incorporated by an Act of 1844 with
the counties of Worcester, Warwick, and AYilts, by which
they were surrounded, and 17,688 acres of water—amounts

' Considerable interest of a similar kind attaches to the so-called

OfossiE malbergias npon the Latin text of the Salic law. It was at one
time held that in these glosses we have some relics of the ancient Celtic
tongue ; but their truly Germanic character was afterwards conclusively
estabUshed by Jacob Grimm.

to 805,102 acres, mostly cultivable. The county contains

29 hundreds, among which are grouped 351 parishes,

227 tithings, liberties, and hamlets; and the parishes are

arranged in 17 poor law unions for the relief of the poor,

and 21 petty sessiorial divisions for the administration of

justice and sanitary purposes. Electorally Gloucestershire

is divided into the two divisions of East and West Glouces-

tershire, each returning two members. The latter com-
prises Dean Forest to the Severn bank (the " Eye between
Severn and Wye " of the local proverb), and the country

S. of the former river to S.E, and N.E. of Dursley, the

chief polling place of the division. East Gloucestershire,

comprehending the rest of the county, has its chief polling

places at Gloucester and Cheltenham, and besides these

boroughs, the former of which returns two members
and the latter one, haa within its limits the boroughs of

Stroud with two members, and Tewkesbury and Cirencester

with one each. West Gloucestershire, sharing with North

Somerset the city of Bristol, sends two more members to

l^arliament, so that the total representation of the county

is 13 members. Gloucestershire contains 28 market-tojvus

and 2 cities.

The population of the county in 1851 was 458,805

(218,187 males and 240,618 females); in 1861 it was

485,770 (229,009 males and 256,761 females) ; and in

1871 it had increased to 534,320 (251,943 males and

282,377 females).' Since the first census in 1801 the

population has increased by 283,917 persons, or 113 per

cent.

The population of the principal towns at the census of

1871 was as follows :

—

Bristol city 182,552 i Tetbuty 3,349

Cheltenham 41,923 Neweut 3,168

Gloucester 18,341 |
Dursley 2,617

Stroud 7,082 I \Votton-Hudci--Edge.. .>.... 2,314

Cirencester :.. 6,006 Kewnham 1,483

Tewkesbmy -5)409
|

The county has three natural divisions, the hill, the

vale, and the forest, parallel to each other north and south.

(1.) The hill country, which, except the high ground of the

Forest of Dean, consists wholly of the Coteswolds, a range

extending from Broadway near ChippingCampden on the

north to Bath on the south, and from Birdlip hills on the

west to Burfdrd on the east, and traversing the eastern side

of the county at an average elevation of 700 feet, though hi

parts, as at Cleeve Hill near Prestbury, it is 1134 feet

above the level of the sea. It covers nearly 300,000

acres of undulating table-land, locally subdivided into the

Southwolds betwixt Bath and Badminton, the Stroudwater

hills betwixt Tetbury and Woodchester, and the Coteswolds

proper, or the rest of the hill country northward. (2.) The

Vale, or that level tract extending from the base of the

Coteswolds to the east bank of the Severn, the upper or nor-

thern part of which expanse is known as the vale of Glou-

cester, and embraces Gloucester, Cheltenham, Tewk'esbury,

and some 50,000 acres ; whilst the lower is the vale of

Berkeley, a' tract of similar area reaching from Aust Cliff

on the Severn opposite the mouth of the Wye to Robin's

Wood hill, two miles south-east of Gloucester. The vale

of Gloucester is a continuation of the vale of Evesham.

(3.) The Forest division is the peninsula lying between the

Wye and the Severn, in modem times limited to the Forest

of Dean, but anciently occupying all Gloucestershire west

of Severn, and covering some 43,000 acres. The area of

the present forest is 23,015 acres, 11,000 of which are en-

closed. Its length from north to south is 20 miles, its

breadth (east to west) 10 miles.

Geology.—Though the igneous rocks are • little de-

veloped, the great variety of sedimentary deposits makes

Gloucestershire a rich field for the geologist. At
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Damory, Charfield, and Wooclford is a patch of green-

stone, the cause of the upheaval of the Upper Silurian

basin of Tortworth, in which are the oldest stratified

rocks of the county. Of these the Upper Llandovery

is the' dominant stratum, exposed near Damory mill,

Micklewood chase, and Puvton passage, wrapping round

the base of May and Huntley hills, and reappearing in the

vale of Woolhope. The Wenlock limestone is exposed at

Falfield mill and Whitfield, and quarried for burning at

May hill. The Lower Ludlow shales or mudstones are seen

at Berkeley and Purton, where the upper part is probably

Aymestry limestone. The series of sandy shales and sand-

stones which, as Dowuton sandstones and Ledbury shales,

form a transition to the Old Red Sandstone, are quarried at

Dymock. The " Old Red " itself occurs at Berkeley, Tort-

worth Green, Thornbury, and several places in the Bristol

coal-field, in anticlinal folds forming hills. It forms also

the great basin extending from Ross to Monmouth and from

Dymock to Mitcheldean, Abenhall, Blakeney, &c., within

which is the Carboniferous basin of the Forest. If is cut

through by the Wye from Monmouth to Woolaston. This

formation is over 8000 feet thick in the Forest of Dean.

The Bristol and Forest Carboniferous basins lie within the

synclinal folds of the Old Red Sandstone; and though the

seams of coal have not yet been correlated, they must have

been once continuous, as further appears from the existence

of an intermediate basin, recently pierced, under the

Severn. The lower limestone shales are 500 feet thick

in the Bristol area, and only 165 in the Forest, richly

fossiliferous, and famous for their bone bed. . The great

marine series known as the Mountain Limestone, forming

the walls of the grand gorges of the Wye and Avon, are

over 2000 feet thick in the latter district, only 480 in the

former, where it yields the brown hematite so largely

worked for iron even frpm Roman times. It is much used

too for lime and road metaL Above this comes the Mill-

stone Grit, well seen at Brandon hill, where it is 1000 feet

in thickness, though but 455 in the forest. On this rest

the Coal-measures, consisting in the Bristol field of two great

series, the lower 2000 feet thick with 36 seams, tbo

upper 3000 feet with 22 seams, 9 of which reach 2 feet in

thickness. These two series are divided by over 1700 feet

of har.'i sandstone (Pennant Grit), containing only 5 coal-

seams. In the Forest coal-field the whole series is not 3000
feet thick, with but 15 seams. At Durdham Down a

Dolomltic conglomerate, of the age known as Keuper or

Upper Trias, rests unconformably on the edges of the

Palasozoic rocks, and is evidently a shore deposit, yielding

dinosaurian remains. Above the Keuper clays come the

Penarth beds, of which classical sections occur at West-
bury, Aust, &c. The series consists of grey marls, black

paper shales containing much pyrites and a celebrated bone
bed, the Gotham landscape marble, and the white Lias

limestone, yielding Ostrea Liassica and Cardium Ehwli-
cum. The district of Over Severn is mainly of Keuper
marls. The whole Va,le of Gloucester is occupied by the

next formation, the Lias, a warm sea deposit of clays and
clayey limestones, characterized by ammonites, belemnites,

and gigantic saurians. At its base is the insect limestone

bed. The pastures producing Gloucester cheese are on the

clays of the Lower Lias. The more calcareous Middle Lias

or raarlstone forms hillocks flanking the Oolite escarpment
of the Coteswolds, as at Wotton-under-Edge, and Church-
down. The Coteswolds consist of the great limestone
series of the Lower Oolite. At the base is a transition

series of sands, 30 to 40 feet thick, well developed at Nails-

worth and Frocester. Leckhampton hill is a typical section

of the Lower Oolite, where the eanda are capped by 40 feet

of a remarkable pea grit. Above this are 147 feet of free-

stone, 7 feet of oolite marl, 34 feet of upper freestone,

ana 38 feet of ragstone. The Painswick stone belongs

to lower freestone. Resting on the Inferior Oolite, and

dipping with it to S.E., is the "fuller's earth," a rubbly

limestone about 100 feet thick, throwing out many of the

springs which form the head waters of the Thames. Next

comes the Great or Bath Oolite, at the base of which are the

Stonesfield ".slate " beds, quarried for roofing, paling, &c.,

at Sevenhampton and elsewhere. From the Great Oolite

Jlinchinhampton stone is obtained, and at its top is about

40 feet of flaggy Oolite with bands of clay known as the

Forest Marble. Ripple marks are abundant on the flags

;

in fact all the Oolites seem to have been near shore or in

shallow water, much of the limestone being merely com-

minuted coral The highest bed of the Lower Oolite is the

Cornbrash, about 40 feet of rubble, productive in corn, form-

ing a narrow belt from Siddington to Fairford. Near tbo

latter town and Lechlade is a small tract of blue Oxford

Clay of the Middle Oolite. The county has no higher

Secondary or Tertiary rocks ; but the Quaternary series is

represented by much northern drift gravel in the Vale and
Over Severn, by accumulations of Oolitic detritus, including

post-Glacial extinct mammalian remains. on the flanks of

the Coteswolds, and by submerged forests extending from

Sharpness to Gloucester.^

AgrkulHire,—In the soil of the hill country is so much
lime that a liberal supply of manure is required. This is

provided by folding sheep, and by paring and burning the

turf and strewing the ashes on the surface. Good crops of

barley and oats are thus obtained, and even of wheat, if the

soil is mixed with clay. But the poorest land of the hill

country affords excellent pasturage for sheep, the staple

commodity of the district; and the sainfoin, which grows
wild, yields abundantly- under cultivation. The Coteswolds

have been famous for the breed of sheep named from them
since the early part of the 15th century,—a breed hardy

and prolific, with lambs that quickly put on fleece, and
become attempered to the bracing cold of the hills, where

vegetation is a month later than in the vale. Improved
of late years by judicious crossing with the Leicester

sheep, the modern Coteswold has attained high perfection

of weight, shape, fleece, and quality. The er.-es are good
mothers ; the wool produce, of which the staple is long and
mellow to the hand though rather coarse in quality, is an
important item, averaging from 7 to 8 K) a head in a
Coteswold flock. An impulse has been given to Coteswold
farming since the chartering in 1845 of the Royal Agri-

cultural College at Cirencester, to instruct young men in

farming and the kindred sciences. The pupils engage in

the cultivation of a farm of 700 acres attached to the col-

lege, a Gothic structure near Circencester, which has hitherto

accommodated on an average 100 inmates. Yet, despite

the march of improvement, the aspect of the district is

somewhat barren, owing to the absence of trees and hedge-

rows in the so-called " stone wall " country, and to the

size of the farms, sometimes exceeding 1000 acres. Cattle

are. kept for home needs and to improve the soil. Oats
and barley are the chief grain crops. In the Vale the deep
rich black and red loamy soil is well adapted for cattle,

and a moist mild climate favours the growth of grasses

and root crops. A great proportion of the Vale is in per-

manent pasture; and its farmers look largely to hay
as the winter food of their stock. The cattle, save on the

frontier of Herefordshire, are mostly shorthorns, of which

' Aiithodlics.—Geology of East Somerset and Gloucester Coal-Jields,

H. B. Woodw.nrd, F.O.S. ; Memoirs of O'eol. Survey, London, 1876 ;

"Geology of Country round Cheltenham," E. Hull, A.B., F.G.S.,

in Memoirs of Gcol. Survey, 1857; "Geology of Parts of Wilts and
Gloucester," ib., 1852; The Cotesioold JliUs, John Lycetl, London,
18.'i7

; papcra by Mr Lycett in Quart. Joum, qf Qcol. Sod vol. iv.,

aDd by Dr Wright Ir. voK xii. and xvi.
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inaay are fed fur distant markets, many reared and kept

for dairy purposes. The rich grazing tract of the Vale of

Berkeley is said to produce annually 1200 tons of the

famous double Gloucester cheeses, and the Vale in general

has long been celebrated for its cheese and butter, The
Vale of Gloucester is the chief corn "district. Its aspect is

generally pastoral, characterized by grass-lands hemmed iu

with hetlgerowe and hedgerow timber, and dotted with

apples, pears, and orchard fruit as if to compensate for the

comparative barrenness of the Coteswolds. The Vale, from
its position and climate, is subject to violent storms of wind
and raiu.

Statistics of Agriculture for OZoucestershire as returned on
4th of June 1878.

Total area 804,977 acres.

Total acreage under crops, bare fallow, and grass 648,795 ,,

Corn crops (nearly one-lialf wheat and one-fourth
barley) 172,515 „

Green crops (about two-thirda turnips and swedes)... 62,679 ,,

Grasses under rotation 94,279 ,,

Permanent pasturage 307,026 ,,

Bire and fallow 12,263 ,,

Flax and hops .., 83 „

Live Stock.

Horses 25,725
Cattle 107,236
Sheep 416,853
Pigs 69,331

According to the Owners and Heritages Return 1872-73,

the county was divided among 37,705 proprietors, holding

land whose acreage was 733,640, and whose gross esti-

mated rental was X2, 556,543. The estimated extent of

commons and waste lands was 7429 acres. Of the owners
76 per cent, possessed less than one acre, and the average

value all over was £3, 8s. llfd. There were 10 proprie-

tors who possessed upwards of 5000 acres, viz. :—Lord
Fitzhardinge, 18,264; Duke of Beaufort, 16,610; Lord
Sherborne, 15,773; Earl Bathurst, 9967; Crown Pro-

perty, 9575 ; R. S. Holford (Weston Birt), 9332 ; Thomas
W. C. Master (Cirencester), 7226 ; Earl Eldon (Encomb),

6664; Lord Sudeley (Winchcomb), 6620; Earl Ducie,

5193.

Forest District.—The surface of this district is agree-

ably undulating to the height of from 120 t.o 1000 feet, and
its sandy peat soil renders it most suitable for the growth of

timber, which is the cause of its having been a royal forest

from time immemorial. John Evelyn records that the com-
manders of the Armada had orders not to leave in it a tree

standing. In the reign of Charles I. the Forest contained

105,537 trees, and, straitened for money, he granted it to

Sir John Wyntour for £10,000, and a fee farm rent of

£2000. The grant was cancelled by Cromwell; but at the

Restoration only 30,000 were left, and Wyntour, having got

another grant, destroyed all but 200 trees fit for navy

timber. In 1680 an Act was passed to enclose 11,000
acres and plant with oak and beech for supply of the

dockyards ; and the present forest, though not containing

very many gigantic oaks, has six " walks " covered with

timber in various stages of growth. The two finest oaks

of the Forest are a headless giant 45 feet in girth just out-

side the village of Newland, to the left of the road from
Coleford to Monmouth, and "Jack of the Yat," with 19 feet

of girth, ou the right of the roadside from Coleford to

Mitcheldean.i

1 i'he Forest is locally gOTerncd by two crown-appointed deputy
pcpellers to superintend the woods and mines, and four veiderei-s

elected by the freeholders,^ whose office, since the estemiiDation of the
deer in 1850, is almost purely honorary. From time imniemoTial all

persons born in the hundred of St Briavel's, who have worljed a year
and a day in a coal mine, become " free miners," and may work coal
in any part of the Forest not previously occupied. At the present
time the Forest laws ar« administered at thu Speech House by the
queen's officers and the free miners.

.Bo<a?jy.—The flora of the county, representing that Df
the two main hydrographical areas of the kingdom and of
various geological formations, is extremely rich. Its dis-
tinct forms of phanerogams number more than half the
British flora. But there is little bog land in the county,
and no true sea coast. Hence certain gaps in the list of
indigenous plants. There are only some 25 species of
ferns ; but the rare flowers mentioned below are worthy
of note as indigenous.^ The quantity of mistletoe on the
numerous apple trees in the cider orchards of the A'ale is

another botanical feature of the county, a parasite occurring
on other trees also, notably on the Badham Court oak,
Sedbury Park, Chepstow, and on the Frampton-on-Severn
oak. The elm, used at Bristol for shipbuilding, the
willow, and the maple form the chief hedge timber of the
Vale, while in the Forestsome fine hollies, 6 feet round, are
found amongst the oaks. The Spanish chestnut at Tort-
worth, Piff's elm, Boddington, near Cheltenham, and the
Lassington oak are the most notable trees of the county.
Mustard was once much cultivated in the Vale, "few houses
being without a cannon ball and bowl in which the seeds
were bruised " (see Rudge's General Views of Agriculture of
Gloucester, London, 1807).^

Communication and Trade.—Gloucestershire is, in virtue of its
two city ports, Bristol and Gloucester, a maritime county. The
approach to the first is by the Somerset Avon, to the second by
the Severn, or, more strictly, by the Gloucester and Berkeley
canal, for which, owing to the dangerous navigation of the Severn,
nn Act was obtained in 1793, though the works were not com-
pleted and opened for traffic till 1827. They consisted of a small
tidal basin and lock at Sharpness Point, on the Severn, near
Beikeley, connecting the estuary of the river by a ship canal 16
miles long with the city of Gloucester, where there was a suitable
discharging dock, and where the canal w.is again connected with
the liver Severn by a lock. The gradual extension of the trade
necessitated a corresponding extension of the works, aiid in 1869 a
new and enlarged entrance, half a mile further down the liver, was
projected, with suitable dischaiging and repairing docks, which
last form one largo sheet of water on the same level as the old
canal connecting them also with Gloucester. These were com-
pleted and opened in 1874. Through the river Severn from Glou-
cester to Worcester and Stourport the port is brought into direct

communication with the great system of internal canals thioughout
the kingdom, and both at Sharpness docks and Gloucester is in
direct communication with the Midland and Great Western rail-

way systems. The following ate the trade statistics of the year
ending September 25, 1878.

Tons. Tons.

Foreign imports 428,532
Coasting 105,224

633,756
Foreign exports 51,047
Coasting 112,176

Of the foreign imports 253,643 tons, amounting to about
1,200,000 quarters, were grain and seed. The port is well situated
for a corn port, its com warehouses at Sharpness accommodating
100,000 quarters, and those at Gloucester obout 130,000 quarters.
The new works at Sharpness will accommodate vessels up to
2500 tons burden.

The Severn Bridge railway—5 miles in length—commences at
Lydney by a junction with the Great AVestern Railway and the
Severn and AVye railway, crosses the' Severn at Purton Passage,
and terminates at the Berkeley new docks by a junction with flie

Midland, thus forming a long-needed connexion between the two
sides cf the river, and shortening the distances from South Wales
to London by 14 miles, and from South Wales to Bristol by 20.

^ Anemone Ptihaiilla; Arabis stricta ; Thlaspi perfoHatum ; ffvl-

chmsia petrcea ; Polygala oxyptera ani calcarea; Cerasliumptnnilumi
Loins anguslissitnus

; Pyrus pinn&tifida ; Epilobium lanceolatum

;

Sedum rupeetre ; Trinia vulgaris ; Zimnanthemum nympha:oidcs
;

Veronica hyhrida ; Orohanche Uederm ; Cynoglossum montanum
j

Ulricularia neglecta ; Daphne Mezcremn ; Buxus sempervirens ; Ce-
phalanthera rubra ; Galantkus nivalis.

^ Authorities.—^•x&te's Flora Bristoliensis, 1854; Buckman's
Boiaiiy of Cheltenham, 1844;.Marshall's Hiiral Econo7ny of Glouces-

tershire, 1789; H. G. Nicholl's Forest of Dean, 1858; and MS. Florsa

of Gloucestershire, by Messrs Harker and Boulger.

2 0-2:.
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Its great local Importance consists in providing a communication

from South AVales and Dean Forest and their coal-fields to the

Berkeley new docks and the south of England, and is evidenced by

the various competing schemes introduced in the same session of

1872 for bridges having the same object. The great iron bridge

itself consists of girders constructed on a modi6cation of the bow-

string principle, and rests on piers composed of cast iron cyUndei-s

sunk down in the rock and filled with concrete. Commencing with

the Lydney shore, the spans are as follows :— one of 131 feet, two of

327, five of 171 feet, thirteen of 134, and one ef 196 feet (inclusive

of swing bridge over canal), making in all 22. The width of the

river is 1186 yards, and the total length of the bridge, inclnding

the masonry viaduct and swing span, 1387 yards. While the main

object of this stupendous undertaking is the transit of coal, arrange-

ments are also contemplated for passenger traffic acro.ss the river.

Another canal, once of great importance to the commerce of

Gloucestershire, is the Thames and Severn canal, connecting the

navigation of these two great rivers, the first of which rises at the

back of Lcckhampton Hill, at Seven Springs. The Thames and
Severn canal begins at Lcchlade on the former river, and joining

the Stroudwater canal, which crosses fhe Gloucester and Berkeley,

enters the Severn at Framilode, But this canal, though of con-

siderable engineering skill, is now but little used, the Great

"Western railway having almost entirely superseded it ; and it is

the same with another canal running from the Severn at Gloucester

to Newent and Ledbury.
Manufactures.—Gloucestershire is also an important manufac-

turing county. In the time of Edward III. the manufacture of

woollen cloth w.is introduced into its hill country by the Flemings,

attracted probably by tho facilities offered for felting by the

numerous streams of water flowing from the Coteswolds. The
manufacture gradually increased in spite of vexatious legislation,

enacted with the view of encouraging native industry, but really

tending to hamper the trade. Cirencester is mentioned as

its seat in Henry IT.'s reign, and Stroud in 1553. The
raw material for the manufacture was long obtained from the

produce of English flocks, but afterwards a better description of

wool was-imported from Spain, and towards the close of the last

century a still finer quality was got from Germany. The main

supply is now obtained from the British colonies in the southern

hemisphere. The description of cloth for which Gloucestershire

and the west of England have been and still are most famous is

broad-cloth, dressed with teazles to produce a short close nap on the

face, and made of all shades of colour, but chiefly black, blue, and

scarlet. The most prosperous time of the Gloucestershire woollen

trade was from 1800 to 1820, during which period the water-power

of the vai-ious streams was keenly utilized, and a very large pro-

portion of the population was engaged early and late on the several

processes, either in their cottages or at the mills. The commercial

crisis of 1825 very seriously crippled the trade; and though it

afterwards recovered, it is prob,ible that fewer persons have since

been employed in it. The further introduction of machinery,

enabling manufacturers to dispense with much manual labour, the

iiassing of the factory Imvs, and the increased facilities of obtaining

educatioxi, have greatly improved the social habits of the manu-
facturing population.

History.—Gloucestershire nas not been unnoted in the annals of

England. At Gloucester Henry III. was crowned ; at Berkeley

Castle Edward 11. was murdered ; the Wars of the Roses were

ended at the battle of Tewkesbur.v, where in May 1471 Queen

Margaret and Prince Edward were taken prisoners ; the repulse

which Charles I. sustained at Gloucester, when the earl of Essex

compelled him to raise the siege, was the climax of his fortunes.

Th.e county is strewn with relics of antiquity. Four P.onian roads

intersect it ; Roman pavements and vestiges are found at Ciren-

cester, Gloucester, Woodchester, and Lydney, and camps—British,

Saxon, Danish, and Roman—in numerous places, with many
interesting relics of the Middle Ages. Among these are the restored

castle of Sudeley, near Winchcombe, a manor house before the

Conquest, a baronial castle in the days of Stephen, and the home
in succession of the Botelers, Seymoui-s, Queen Katharine Parr, and

the Chandos family ; Thornbury Castle, an interesting ruin instead

nt a castellated palace, as it would have been had pot its pretensions

provoked the jealousy of Wolsey against its builder, Edward

Stafford, duke of Buckingham, who was beheaded in 1521 ; St

Briavel's Castle, to the south of the Forest of Dean, an ancient seat

of the Norman kings, if not the Saxon, which became the residence

of the chief officer of the Forest, and retains in its ruined state a

decorated chimney shaft surmounted by a horn, the warder's badge.

Berkeley Castle, built prior to Henry 11., is an almost unique speci-

men of a feudal residence in the actual occupation of a descendant of

its founder. Baron Fitzharding. Edward II. was murdered in a

detached upper chamber of the square tower. The chief mansions

of the county are Badmijiton House fDnke of Beaufort) ; Oakley

Park, Stroud (Earl Bathurst) ; Tortworth P.irk,_with a chestnut

nii:is:ring 52 feet, a boundary tree in King .Stephen's reign (Earl

Ducic) ; Sherborne Park, Northleach (Lord Sherborne) ; Clearwell

Court, Coleford (Earl of Dunraven) ;" Highnam Court (T. Gambior
Parry) ; Sudeley Castle (J. Couoher Deut) ; Southam House, the

oldest residential house in the county, built in the time of Henry
VII., a timber and stone mansion of two stories (Earl of Ellen-

borough) ; and Prinknash Park, a 15th century residence of the

abbots of Gloucester (B. St John Ackers). Besides these there are

various other seats of somewhat lesser size. Among the eminent
persons born in the county are the chronicler Robert of Gloucester,

Sebastian Cabot, 'William Cartwright the poet, Thomas Chatterton,

Robert Southey, the Rev. John Eagles, and George 'Whitfield.

Education.—According to the parliamentary returns of public

elementary schools for the year ending 31st August 1876, there

were in Gloucestershire 408 day schools, 34 of which were also

used as night schools. Of these schools 314 were in connexion

with the Church of England, or the National Society or parochial;

15 were board schools, 9 Roman Catholic,- 36 British and Foreign,

and 13 'Wesleyan Methodist Conference schools.

See Atkyns's Gloucestershire, 1769; Rudder's GlonccstersMre, a

rei)ablication of Atkyns, lyith additions, 1779 ; Fosbrooke's Abstract

of Records and Manuscripts respecting the County, of Gloucester,

1807, 2 vols. 4to ; The Forest of^Deaii, an Historical and Descriptive

Account, by H. G. Nicholls, M.A., 1858.

Gloijcester, the capital city of the county named after it,

lOG miles from London by road and 1 14 by railway, derives

its name from the British Caer-Gloui, near which at Kings-

holm the Romans formed their camp of Glevum, vestiges of

which remain in four principal streets running N., S., E.,

and W., and crossing at the centre, as well as in lloman pave-

ments, altars, coins, and pottery. A Roman station under

Aulus Plautius, it became a city of Mercia, by name
Gleauanceastre, under the Saxons, and is named Isy Bede

as one of the noblest cities in the land. A monastery was

founded here in G79, in which in 1022 Bishop Wulstau of

Worcester established the Benedictine rule. In the 8th

century the city was repeatedly ravaged and burnt by the

Danish 'invaders, and endured ruinous conflicts up to the

time of the settlement between Canute and Edmund Iron-

side. The abbey throve from the time of Canute, the

foundations of- the present church ha'i'ing been laid by

Gloucester Cathedral,

A.bbot Serb (1072-1104), and Walter Frocester, its his-

torian, becoming its first mitred abbot in 1381. Edward

the Confessor often resided at Gloucester, and it was a

favourite resort of the Norman kings, of whom Henry I. met

with his death from a surfeit of lampreys, for which lie ac-

quired a taste there. Henry II. held a great council there,

and Henry III. was crowned in the abbey, and "loved

Gloucester better than London." The " statutes of Glou-

cester " were passed in parliaments hsld there in succeeding

reigns ; but the tide of royal favour experienced an ebb

when Charles I. subjected the city, garrisoned by the Par-

liamentarians, to a critical siege, which was eventually

raised in September 1643 by the earlofEssex. Untill541

the whole of Gloucestershire lay in Worcester diocese, but

in that year it was constituted the sec of Gloucester, with

the abbey church for its cathedral, and John Wakcman,

la.=;t abbot of Tewkesbury, for its first bishop. The cathe-



GLOUCESTER 691

dral may be succinctly described as " a Nonnan carcase,"

altered by additions in every style of Gothic architecture.

It is 420 feet long, and 144 broad, with a beautiful central

tower rising to the height of 225 feet, and topped by four

graceful pinnacles. The nave is massive Norman with

Early English roof ; the crypt also, under the choir, aisles,

and chapels, is Norman, as is also the chapter house. The
south porch is Perpendicular, with fan-tracery roof, as also

is the north transept, the south being transitional Decorated.

The choir has Perpendicular tracery and an apsidal chapel

on each side, and the triforium carried under the east win-

dow in a curve, so as to form a whispering gallery, is very

noteworthy. Between the apsidal chapels is a cross lady-

chapel, and north of the nave are the cloisters with very early

example of fan-tracery, the carols or stalls for the monks'
study and writing lying to the south. The beautiful tower

is 15 th century work. For several years an extensive

process of restoration has been in progress. The finest

monument is the canopied shrine of Edward II., who was
brought hither from Berkeley. By the visits of pilgrims

to this the building and sanctuary were enriched. At the

step of the altar, too, is a monument in coloured bog oak of

Robert Curthose, a great benefactor to the cathedral, the

eldest son of the Conqueror, who was interred there; and
those of Bishop Warburton and Dr Edward Jenner are also

worthy of special mention. One of the oldest houses in

the city is the " New Inn in the Northgate Street," a strong

and massive timbered house with ej^ternal galleries and
court yards, built in 1450 for the pilgrims to Edward IL's

shrine, by Abbot Sebroke, a traditional subterranean

passage leading thence to the cathedral. The timber is

principally chestnut.

1. St Mark's Chnrch.
2. Bums of St Catherine's

Abbey.
3. St Bartholomew Hos-

pital.

4. St Mary de Lode Church
and Hooper's Monu-
ment.

6. Statue of Queen Anne.

Plan of Gloucester.

6. St Nicholas Church.
7. Gas Works.
8. County Hall.

9. Theatre.
10. St John's Church.
U. WesleTan Chapel.
12. New Hospitals.

13. Blue Coat School.

14. St Michael's Church.

15. Post OfBce
16. Corn Exchange.
17. Meat and Vegetable

Market.
li. St Mary de Ciypt
19. County GaoL
20. Custom House.
21. City Gaol.

22. SI Lukes Church.

Gloucester, is situated on a gentle eminence overlooking

the Severn, and sheltered by tho Coteswolds on the east,

while the JIalverns rise prominently to the W3st. TheTolsey
or Guildhall stands at the cross, the point of intersection of

the four principal streets, in each of wtich are various

quaintlygabled and timbered houses, belpfng to preserve the

ancient aspect of the city. The most modern quarter of it is

in the region of the spa, to the south, where a chalybeate

epring was discovered in 1814. The principal public

buildings are the shire hall, the town hall or Tolsey (occupy-

ing the site of the ancient Roman capitol), the county gaol

and penitientiary, the East-gate market, the com market,

the inBrmary, the lunatic asylum, and the hospital erected

in 1861 in place of the four old almshouses. There are 14
churches and several dissenting chapels, and it may have
been the olden proverb, " as sure as God's in Gloucester,"
which provoked Oliver Cromwell to declare that the city

had "more churches than godliness." Of the churches four
are of special interest : St JIary de Lode, which is very old,

and contains a monument of Bishop Hooper ; St Mary de
Crypt, a cruciform structure of the 12th century, with a
beautiful and lofty tower ; the church, of St Michael, said
to have been connected with the ancient abbey of St Peter,

and from whose tower the curfew bell is still rung every
evening; and St Nicholas church, originally. of Norman
erection, and possessing a tower and other portions of
later date. A new episcopal palace was erected in 1862.
There are three endowed schools : the College school,

founded by Henry VIIL, as part of the cathedral establish-

ment ; the Crj'pt school, founded by Dame Joan Cooke in

the same reign; and Sir Thomas Rich's Blue Coat Hospital
for 30 boys (1666). The first Sunday school was held in

Gloucester, being originated by the Rev. Richard Raikes.

Gloucester has returned two members to parliament since

the 23d year of Edward I. The city was chartered by-

Richard III., and is now governed by a mayor, six aldermen,,

and eighteen burgesses. Its ancient industries were iron-

founding, cloth-making, pin-makiBg, and bell-founding,

but the last two have been for some time discon-

tinued. It now possesses iron and brass foundries, marblij

and slate works, chemical works, soap works, rope works,
flour mills, manufactories of engines, machines, and agri-

cultural instruments, and boat and ship-building yards.

In 1877 the number of British ships that entered the port
was 37C2, with a tonnage of 272,391, and of foreign ships

549, with a tonnage of 167,200; the number of British

ships that cleared was 3992, with a tonnage of 278,773,
and of foreign ships 488, -with a tonnage of 144,581. The
principal imports are timber, corn, wine, and spirits, and
the principal exports iron, coals, malt, salt, bricks, and
pottery. The town is celebrated "for its Severn salmon
and lampreys. Near the canals and docks are the remains

(a gateway and some walls) of Lfenthony Priory, a ceU of the

mother abbey in the vale of Ewyas, Jlonmonthshire, which
in the reign of Edward IV. had become the secondary

establishment. The famous bore of the Severn attains

its great height just below Gloucester. The area of

the municipal borough is 415 acres, and of the parlia-

mentary borough 1G06 acres. The population of the

municipal and parliamentary borough in 1861 was 16,512 ;

that of the municipal borongh in 1871 was 18,330,

and of the parliamentarv boroush (extended since 1861)
31,804,

See SandhooTc to Oie Cathedrals of England, Western Division,

1864; General Architectural Description of the Cathedral Church
at Gloucester, with Flans and Sketches, by Frederick S. 'Waller,

F.R.I.B.A., 1856.
'

(J. DA.)

GLOUCESTER, a city and port of entry of Essex
county, Massachusetts, United States, is beautifully situated

near the southern extremity, of the peninsula of Cape Ann,
30 miles N.N.E. of Boston by rail It includes six vil-

lages—Gloucester village. East Gloucester, West Gloucester,

Annisquam, Bay View, and Lanesville. The harbour, open-

ing out into Massachusetts bay, is one of the best on the

coast, and is defended by a fort. The prosperity of

Gloucester depends mainly on its cod and mackerel fisheries,

which employ nearly 400 vessels, with upwards of 350O
men, and have an annual value of about 4,000,000 dollars.

For the year ending June 30, 1878, the total value of i>a-
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j^'O.'ts was 81,450 dollars, of domestic exports 36,172 dollars,

and of foreign exports 384 doUars. Steamers ply daily

odtween the city and Boston. There are a number of manu-
i'actories connected chiefly with the fisheries, and in the

iieighbourhood there are extensive granite quarries. Glou-

coster possesses a fine city hall, a high school, seven gram-
y.vjT schools, and a free library. On account of its attrac-

tive situation, and the fine scenery of the neighbourhood,

it is a favourite summer residence. About 2 miles from
it is jSTorman's Woe, the scene of the wreck of the " Hes-
perus," celebrated in Longfellow's poem.

Gloucester received its name from the fact that many of its early

settlers came from the county of Gloucester in England. It vras

occupied as a fishing station in 1G24, was incorporated as a town in
1642, and was mada a city in 1874. It was attacked by the
English in 1775 and in 1814, in both cases unsuccessfully. The
population in 1800 was 5313 ; in 1850, 7786 ; in 1860, 10,904 ; and
in 1870, 15,389, of whom 4007 were foreigners.

GLOUCESTER, Robest of. See Eobekt op Glou-
CESTER.

GLOVE (Saxon glof), a covering for the hand, with a
separate sheath for each finger. Among our ancestors, to

throw down the glove or gauntlet was equivalent to a
challenge to single combat, and the person thus defied

signified his acceptance of the challenge by taking up the

glove, and casting down his_own,—which ceremony was re-

garded as a mutual compact to meet at the time and place

specified. This custom, according to Favyn (Thediie

d'Honneur et de Chevakrie), was derived from the Oriental

mode of contracting sales of land and the like by giving the

purchaser a glove, by way of delivery or investiture ; and
to this efi'ect he quotes Kuth iv. 7 and Psa. cviii. 9,

passages where the word commotdy translated " shoe " is by
seme rendered "glove." Du Cange quotes from a charter of

the 13tli century an instance of re-investiture or restitution

symbolized by the person depositing his glove on the earth.

The use of gloves is of high antiquity. There is reason to

believe the ancient Persians wore them, since it is mentioned

in the Cyropcedia of Xenophon that on one occasion Cyrus
went without his gloves ; and we know that some kind of

protecting- coverings for the hands were used by the Greeks

and Romans in certain kinds of manual labour, although

their precise form is unknown.
The word gantus, used for a glove in mediaeval Latin, is

obviously of Teutonic derivation. In the life of St Colum-

banus, written by Jonas, abbot of Bobbio, in the 7th cen-

tury, gloves for protecting the hands in manual labour are

spoken of as " tegumenta manuum quae Galli vmidos vocant."

A pair of gloves are mentioned in the wiU of Bishop Ricul-

fus, who died 915 a.d. Gloves did not become articles of

ecclesiastical vestment till the 1 2th century. They do not

appear in' the Bayeux tapestry, and they did not come into

general use in England till the 13th century. Matthew
Paris, noticing the burial of Henry II. (1189), mentions that

he was buried in his coronation robes, with a golden crown

on his head and gloves on his hands. Gloves were also

found on the hands of King John when his tomb was opened

in 1797, and on the hands of Edward I. when his tomb was
opened in 1774. In the 14th century they were in common
use among the better classes. In the 16th century they

were frequently embroidered with great elaboration, and in

the reign of Charles II. tho short sleeves of the ladies'

dresses brought in long gloves reaching almost to the elbow.

It is an old custom in England that a pair of gloves are

given by tho sheriff to the judge who presides at a maiden

assize ; and in Scotland white gloves are given to the judges

on a maiden circiiit,—that is, when there are nQ cases for

trial.

The manufacture of gloves was early introduced into the

British Islands, and such was the dignity of the craft that,

as early as the reign of King Robert IIL, the incorporation

of glovers of .Perth was chartered—a wealthy guild still

existing, although the calling has long ceased to characten^/j

that town. The glovers' company of London received ,t»

armorial bearings as early as 1464, but the body was not

chartered till 1638 ; and in Worcester, which has long been
the principal British centre of the trade, a company was
incorporated in 1661.

The glove industry of the present day is both extensive

and diversified, seeing that gloves are now almost univer-

sally worn, and made of various classes of material and in

several different ways. Of yarn, thread, silk, and cloth

gloves it is unnecessary to speak, as these varieties are, in

comparison with leather gloves, of comparatively little im-
portance. The leather employed by glovers is prepared

from the skins of deer, sheep and Iambs, goats and kids

—

the last being by far the most important. The skins are

prepared either by the ordinary processes of shamoying for

wash-leather and doe or buck leather gloves, or by a special

method of tawing in the case of ordinary dress gloves. The
kid-skins are principally collected by hawkers in the South
European countries, and sold in the Leipsic and Naples

fairs. The tawing industry is conducted on a great scale

at Annonay, Paris, and ililhau in France. The tawing
process differs from ordinary tanning in the greater care

and cleanliness of all the operations, in the submission

of the dressed skins to a brief fermentation by piling

them under the influence of heat, which increases the soft-

ness and flexibility of the leather, and in tawing with a

mixture of flour, the yellow of eggs, and alum. On the

completion of this operation, they arc stretched by hand and
dried as rapidly as possible. Thereafter they are damped,
placed in dozens between linen cloths, and worked about to

rendti them soft and pliable, after which they are planed

on the flesh side, dried, and again planed. They are then

polished by rubbing with a heavy glass disc or other smooth

substance, and dyed by brushing liquid dyes over one side.

Finally they are stretched on a marble table, and smoothed
with a blunt knife. From a kid skin so prepared the

materials of three gloves are obtained. The skins are

moistened and stretched, and the various parts are cut out

by a machine having steel punches the shape and size

desired. The thumb piece, the quirks and the fourch^ftes

inserted between the fingers, and the wrist welt—the latter

frequently white—are cut out separately. Machine sewing,

in which a kird of button stitch is made, is to a small ex-

tent utilized in the manufacture of gloves ; but the greater

part of the sewing is done by hand. The pieces to be sewn

together are placed in a machine between a pair of jaws,

the holding edge of which is composed of fine saw teeth,

between each of which the sewer passes back and forward

her needle, and in this way a neat uniform stitch is secured.

There are three kinds of hand-sewing in the glove trade

—

round sewing or ordinary glove stitch, piqnd stitch, and

prick seam. After sewing, tho backs are stitched or tam-

boured, the button-hole is formed, the wrist attached, and

the button sewed on, thus finishing the glove. After damp-

ing and stretching to its utmost length, the glove is ready

to be stamped and put up for use.

Paris is, beyond question, the most important centre of

glove-making, and for delicacy of material and beauty of

workmanship the productions of some Parisian manufac-

turers are without any rivals ; but it is at Grenoble that

French gloves are most extensively manufactured. English

gloves, of unfailing excellence of material and workmanship,

are principally made at Worcester ; and in one specialty

—

" dogskin " gloves made from Cape sheep-skin, having a

warm tan colour—English makers have no competitors. A
very large quantity of cheap but useful gloves are made at

Brussels nnd Copenhagen. During the year 1876, 1,084,400

dozen pairs, of a value of £U380.884, were imported into
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the United Kingdom from Prance ; from Belgium there

were 301,305 dozen pairs, valued at £345,174; and the

total imports from all quarters amounted to 1,497,437 dozen

pairs, of a value of £1,84.0,956. In 1878 the totalimports

were 1,060,040 dozen pairs, valued at £1,302,060.

Buckskin gloves are, largely made in the United States,

and that branch, together with a limited production of kid

and. other gloves, is chiefly . centred in the village of

Gloyersville, Fulton co., N.Y. It is estimated that from

about 140 separate glove factories in that village not less

than two-thirds of the gloves made. in the United States

are sent out. Kid gloves are made to some extent in New
York city.

GL0VER7 Richard (1712-1785), an English poet,

,wa? bom in 1712. He was the son of a London mer-

chant, and received his' education at Cheam in Surrey.

While there he wrote in his sixteenth year a poem to the

memory of Sir Isaac Newton, which was appended by Dr
Pemberton to his Vieio of iVewlon's Philosophy, published in

1728. Though Glover followed the business of his father,

he devoted much of his attention to literary pursuits, and
he acquired the reputation of being one of the best Greek

scholars and most famous poets of his day. In 1737 he

published an epic poem, Leonidas, written in celebration

of the defence of Thermopylae, As the praise of liberty

formed the subject matter of the' poem, it was thought to

have a special reference to the politics of the time ; and
being warmly commended by the regent and his court, by
Lord Lyttelton, and the novelist Pielding, it soon passed

through several editions. Though exhibiting a. well-culti-

vated taste and some skill in versification, it possesses, how-

ever, little poetical merit, and is totally wanting in the

higher qualities of epic poetry. A continuation of the

Leonidas, entitled Atheniad, subsequently appeared, but

had little or no popularity. In 1739 Glover published a

poem entitled London, or the Froyress of Commerce ; and in

the same year, with a view to excitei»the nation against the

Spaniards, he wrote a ballad, Hosier's (?Aos<, 'which is

spirited and effective, and was one of the most popularof

its day. He was also the author of two tragedies, Boadicea

(1753)and J/ef/ea (1761), which, however, on account of their

close imitation of Greek models, are unsuited for the modern
stage. The success of Glover's Leonidas led him to take

considerable interest in politics, and in 1760 he entered

parliament as member for Weymouth, in which capacity his

abilities as . a speaker, and his knowledge of commercial

questions, acquired for him considerable influence. He died

m November 1785. His diary, entitled Memoirs of a dis-

tinguished literary and political Character from 1742 to

1757, was published in 1813. Glover is one of the reputed

authors of Junius ; but his- claims—which were advocated

in an Inquiry concerning the author of the Letters of Junius,

with reference to the Memoirs, &c., published in 1815—rest

on very slight grounds.

GLCWWORM. See Coleoptera, vol. vi. p. 132.

GLUCINUM, or I^eryllhim (Greek yXvKu's, sweet, from

the taste of its salts), is a metal related r:ost nearly ia its

physical properties to zinc and mercury, ejTiibclG, atomic

weight 9-3. It occurs in the beryl and emerald, GjAljSigOjj,

or 3GO,Alo03,6Si02 (see vol. iii. p. 613, and vol. viii. p.

170), from which its cxide was earliest obtained byVauquelin
in 1798'; also in the minerals euclase (H„G.,Al„Si,0]Q, or

H20,2GO,Al,,03,2Si0.2), phenacite (G.SiO^)" chrysoberyl

(GO,AljOg), gadolinite, leucophanite, and helvite. Glucinum
was first obtained by Wohler and Biissyin 1828, ia an im-

pure pulverulent form, by the fusion of its chloride with

potassium; and by Debray in 1854, in the compact state,

by the decomposition in en atmosphere of hydrogen of the

vapour of the chloride by that of sodium (Ann. Chim. Phys.,

ser. iii vol. xliv. 5). Heated i" air the metal oxidizes

superficially, or, if in a state of fine division, burns with
brilliancy. The spark-spectrum of glucinum presents two
brilliant blue lines. Glucinum may be estimated in mine-
rals, after removal of their silica, in the insoluble form or

as fluoride, by the separation of aluminium mostly as alum,
what remains being then thrown down, with iron, by means
of warm solution of ammonium carbonate ; to the filtrate

excess of hydrochloric acid is added ; and finally the

glucinum is precipitated as hydrate, G(0H)2, which is

washed, dried, and ignited. An alloy of glucinum with iron

has been obtained by Davy and by Stromeyer.

On the chemistry of glucinum see further vol. v. pp. 526-8 and
543; also Watts, Did. of Chemistry, ii. ; W. Crookes, Select Methods
in Chemical Analysis, pp. 45, 46, 66 ; and Roscoe and Schorlemmer,
Treatise on Cliemistry, ii. pt. 1, pp. 231-6.

GLUCK (not, as frequently spelt, Gluck), Christopher
WiLLiBALD (1714-1787), a celebrated operatic composer,

was born at Heidenwang, near Neumarkt, in the Upper
Palatinate, on July 2, 1714. He belonged to the lower

middle class, his father being gamekeeper to Prince Lob-

kowitz ; but the boy's education was not neglected on that

account. From his twelfth to his eighteenth year he fre-

quented the Jesuit school of Kommotow in the neighbour-

hood of Prince Lobkowitz's estate in Bohemia, where ho

not only received z, good general education, but also had

lessons in music. At the age of eighteen Gluck went to

Prague, where he continued his musical studies under

Czernhorsky, and maintained himself by the exercise of his

art, sometimes in the very humble capacity of fiddler at

village fairs and dances. Through the introduction of

Prince Lobkowitz, however, he soon gained access to the best

families of the Austrian nobility, and when in 1736 he

prqceeded to Vienna, he was hospitably received at his pro-

tector's palace.' Here he met Prince Melzi, an ardent lover

of music, who invited Gluck to accompany him toMilan,

where the young musician continued his education under

Giovanni Battista San Martini, "an interesting composer

who, although self-taught, was one of the most accomplished

musicians of thsilSth century, "and has been called the

model of Haydn.', His works belong chiefly to the class

of chamber music. In this respect, however, the master's

example was not followed by the pupil. Gluck's dramatic

instinct was irrepressible, and soon we find liim producing

operas at the rapid rate necessitated by the omnivorous

taste of the Italian public in those days. Eight of these

works were produced at various Italian theatres between

1741 and 1745. Although favourably received, they were

not much above the ordinary operatic level of the day, and

it would be needless even to give their names. Only the

first may be mentioned here, Artaserse, libretto by Metas-

tasio, first performed at Milan in 1741. To the repu-

tation thus acquired Gluck owed an invitation to London,

where in 1745 he became composer for the opera house in

the Ha}'market. The first opera produced there was called

La Caduta dd Giganti (1746, words by Metastasio), followed

by one of his earlier operas, re-written for the purpose. 1'

is stated that he also appeared as a performer on the musi-

cal glasses. The success of the two operas, as well as that

of a so-called pasticcio, or dramatic medley entitled Piramo

e Tishe, was anything but brilliant, and Gluck accordingly

left London. But his stay in England, although not

accompanied by immediate success, was not without

important consequences for his subsequent career. Gluck

at this timo was neither more nor less than an ordinary

producer of Italian opera. Handel's well-known saying

that Gluck knew no more counterpoint than his (Han-

del's) cook, whether true or not, was u-fair, for the

reason that, if Gluck had .known as much counterpoint

as the author of Isratl in Egypt himself, it would have

boen diflttcult to make use of it in the style cf "^visic
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theu exclusively cultivated by him. Had the young com-

poser been successful in the ordinary opera seria, there is

every reason to fear that the great dramatic reform, initiated

by him, .would never have taken place. The critical temper

of the London public fortunately averted this calamity. It

may also be assumed that the musical atmosphere of the

English capital, and especially the great works of Handel,

were not without beneficial influence upon the young com-

poser. But of still gxeater importance in this respect was

a short trip to Paris, where Gluck became for the first time

acquainted with the classic traditions and the declamatory

style of the French opera—the future scene of his owri

triumph-s. Of these great issues little trace, however, is to

be found in the works produced by Gluck during the

fifteen yeat^ after his' return from England. His first opera

written for Vienna, called La Semiramide reconosciiita

(1748), is again an opera seria of the ordinary kind, and
little more can be said of Telemacco (Rome, 1749), La
Clemeiiza di Tllo (Naples,' 1751), and numerous occasional

pieces of a more or less serious kind written for the court

at Vienna, where Gluck settled permanently in 1756, having

two years previously been appointed court chapel-master,

with a salary of 2000 florins, by the empress Maria Theresa,

On a previous occasion he had received the order of knight-

hood from the pope, consequent upon the successful produc-

tion of two of his works in Rome. During the long inter-

val from 1756 (the date of his opera 11 Re Pastore) to 1762,

Gluck seems to have matured his plans for the reform of the

opera; and, barring a ballet named, like Mozart's opera,

Bon Giovanni, and some ah-s noiiveaux to French words
with pianoforte accompaniment, no compositions of any im-

portance have to be recorded. His piece d' occasion, II

Trionfo di Clelia, produced at Bologna in 1762, is still

writtsn in the old manner. But his Oifeo ed Euridice,

played ia October of the same year at Vienna, shows that

the composer had entered upon a new career. It is

sigaificant that in the original score the work is de-

scribed as a " dramma per musica " or music-drama, the

title opera seria being avoided. Gluck also for the first

time had deserted Metastasio, and Raniero Calzabigi fur-

Lished the highly dramatic book of Orj^keus. Quite apart

from its significance in the history of dramatic music,

Orpheus is a work which, by its intrinsic beauty, commands
the highest admiration, and does not fail to iir^'ress an

audience, even now, wherever an adequate representative of

the title-part can be found. Orpheus's air, " Che faro," is

known to everyone; but finer even is the great scena in which

the poet's song softens even the ombre sdegnose of Tartarus.

The ascending passion of the" entries of the solo (Deh

!

placatevi; Mille pene ; Men tiranne),' interrupted by. the

harsh but gradually-softening exclamations of the Furies, is

of the highest dramatic effect. These melodies, moreover,

as well as every declamatory passage assigned to Orpheus,

are made subservient to the purposes of dramatic characteri-

zation ; that is, they could not possibly be assigned to any

other person in the drama, any more than Hamlet's mono-

logue could be spoken by Polonius. It is in this power of

musically realizing a character—a power all but unkhown
in the opera of his day—that Gluck's genius as a dramatic

composer is chiefly shown. After a short relapse into his

earlier manner, Gluck followed up his Orpheiis by a second

classical music-drama named Alceste, and first produced in

December 1767 at Vienna. In his dedication of the score

to the grand-duke of Tuscany, Gluck has fully expressed

his aims, as well as the reasons for his total breach with the

old traditions. " I shall try," he writes, " to reduce music

to its real function, that of seconding poetry by intensifying

the expression of sentiments and the interest of situations

without interrupting the action by needless ornament. I

have accordingly taken care not to interrupt the singer in

the heat of the dialogue, to wait for a tedious ritomel, nor

do I allow him to stop on a sonorous vowel, in the middle of a

phrase, in order to show the nimbleness of a Beautiful voice

in a long cadenza." Such theories, and the stern consist-

ency with which they were carried out, were little to the

taste of the pleasure-loving Viennese ; and the success of

Alceste, as well as that of Paris and Helena, which followed

two years later, was not such as Gluck had desired and ex-

pected. He therefore eagerly accepted the chance of find-

ing a home for his art in the centre of intellectual and
more especially dramatic life, Paris. Such a chance was
opened to him through M. Bailli du Rollet, attach^ of the

French embassy at Vienna, and a musical amateur who
entered into Gluck's ideaa with enthusiasm. A classic

opera for the Paris stage was accordingly projected, and the

friends fixed upon Racine's Ipliigenie en Aulide. After

some difficulties, overcome chiefly by the intervention of

Gluck's former pupil the dauphiness Marie Antoinette, the

opera was at last accepted and performed at the Acad^mie
de Musique, on April 19, 1774. The great importance of

the new work was at once perceived by the musical ama-
teurs of the French capital, and a hot controversy on the

merits of Iphigenie ensued, in which some of the leading

literary men of France took part. Amongst Gluck's

opponents were not only the admirers of Italian vocalization

and sweetness, but also the adherents of the earlier French
school, who refused to see in Gluck the legitimate suc-

cessor of Lulli and Rameau. Marmontel, Laharpe, and
D'Alembert were opponents, the Abb6 Arnaud and others

the enthusiastic friends of the German master. Rousseau
too^- a peculiar position in the struggle. In his early

writings he is a violent partisan of Italian music, but when
Gluck himself appeared as the French champion, he will-

ingly acknowledged the great composer's geniiis. In a letter

to Dr Burney, written shortly before his death, Rousseau
gives a close and appreciative analj-sis of the Alceste, the

first Italian version of which Gluck had submitted to him
for suggestions ; and when, on the first performance of the

piece not being received, favourably by the Parisian audi-

ence, the composer exclaimed, "Alceste est tomb^e," Rous-

seau is said to have comforted him with the flattering hon-

mot, " Oui, mais elle est tomb^e du ciel." The contest

received a still more personal character when Piccini, a

celebrated and by no means incapable composer, came t ~>

Paris as the champion of the Italian party. Into the detail.?

of the historic battle between Gluckists and Piccinists th:3

is not the place to enter. Volumes have been written 02.

the subject, and the whole affair has been denounced as a

sign of the frivolity of the eighteenth century. But to

those interested in music and in the drama, the question

whether the vocal virtuoso or the true dramatic artist shbuld

reign on the lyrical stage is by no means without import-

ance; although, perhaps, the gentlemen of the queen's court,

and their friends who applauded her countryman and. pro-

tege Gluck from "le coia de la reiue," hardly looked upon
the matter in so serio\i3 a light. The victory at jjgst re-

mained, by common consent (including, it is said, Piccini's

own), with Gluck. The succession of the operas written for

Paris is the following :

—

Orpliie et Eurydicc (the Orfeo re-

written), 1774; Alceste (t'so an adaptation of the earlier

work, 1776); Armide, 1777; Iphigenie en Tauride, 1779.

Some minor compositions, written partly by desire of the

queen for the court festivals, it would be needless to men-

tion. Gluck was engaged upon an opera Les Danaidei

when an attack of ; poplexy compelled him to relinquish all

thoughts of work. He left Paris for Vienna, where he lived

for several years in dignified leisure, disturbed only by his

declining health. He died on November 18, 1787.

To the general character of Gluck's music some allusion

has already been made. He was essentially a dra'^iatic
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composer, and no uotice need be taken of tlie few works

belonging to a diflferent sphere. lu connexion with its

dramatic purpose his music ought always to be judged.

He never was a great contrapuntist in the sense that

Bach and Handel were. But neither was there much

room for polyphonous display in the music-drama as he

understood it. The chorus of Scythians in the second

Ij>hlgenia ("II nous falloit du sang") would not gain in

etfect if it contained an elaborate fugue. This and other

choruses in the same great-work at the same time illustrate

Gluck's power of rendering musically national as well as

individual characteristics. As a masterly trait of psycho-

logical characterization may further be cited the accompani-

ment to Orestes's air, also in Ijihigenie en Tauride {"Le

calme rentre dans mon cceur "), where the unfortunate man
in vain tries to find relief from the pangs of conscience,

distinctly heard in the unceasing semiquavers of the

orchestral accompaniment. The severe censure passed on

Gluck for drov.'ning the voices by the instruments posterity

has converted into one of the composer's highest claims to

fame. Not only has Gluck developed the orchestra as re-

gards mere beauty and volume of sound, but he also has

made it au important factor in the dramatic organism.

Instances from the second Iphigenie alone might again be

multiplied. The savage Scythians, for instance,' are charac-

terized by the noise of brass and percussion ; while Iphi-

genie's simple prayer is accompanied by the strings and two

oboes. The care bestowed by Gluck upon a correct and
emphatic declamation of the words is another important

point in his dramatic reform. Readers interested in the

matter will have noticed the striking parallelism between

the views and aims advocated by Gluck in the 18th century

and by Waguer in the 19th century—a parallelism which

may be extended to the bitter animadversions evoked by
these theories amongst contemporary critics. The means,

however, by which the theories were to be realized are

very different in the two cases. Gluck's reform is essen-

tially directed against the encroachments of the singer;

Wagner's against those of .the composer as an independent

artist. Gluck, it is true, felt the necessity of a perfect

unity between music and poetry, but he never intended to

bring about this desirable effect by surrendering any of the

strict forms of his own art. The consequence was that the

poet was more than ever bound to adapt his work to the

demands of the composer, and that the latter remained

practically the omnipotent ruler on the operatic stage.

Wagner at last has made dramatic purpose the supreme
ronsideration to which the forms of music, as a separate

art, have to submit.
An altogether satisfactory biography of Gluck remains still to be

written. With regard to the life, Anton Schmid's Chr. W. RUter
von Oluck may he consulted. Hew Marx, in his Gluck und die

Opera, has attempted to define the composers position in the
history of dramatic music. M. Desnoiresterres's Gluck et Piccini

refers to the most important portion of the composer's career. For
it must always be remembered that Gluck, although a German by
birth, belongs as au artist to France rather than to his native
country. His works form as it were the musical complement, to

the tnftgedy of Corneille .and Eacine. In France he was first appre-
ciated, and iu France also his traditions were continued by a school
of highly gifted composers. (F. H.)

GLiJCKSTADT, a town of Prussia, in the province of

Schleswig-Holsteiu, is situated on the right bank of the

Elbe, where it receives the small river Ehin, and on the

railway from Itzehoe to Elmshorn, 28 miles N.W. of Altona.

It has a Protestant and a Catholic church, a synagogue, a
gymnasium, a provincial prison, and a provincial penitenti-

ary. The inhabitants are chiefly engaged in commerce and
fishing ; but the frequent losses from inundations has
greatly retarded the prosperity of the town. It suffers at

the same time from a very deficient water supply for

culinary purposes.

Glii^kstadt was founded by Christian IV. of Denmark in 1616,
and fortified iu 1620 It was foi-merly the seat of the royal dukes
of SclJeswig-Holstein, who assumed from it the name of Holstein-'
Gliickstadt. lu 1627-8 it was besieged for fifteen weeks by Tilly,'

without success. In 1814 it was blockaded by the allies and capitu-
lated, whereupon its fortifications were demolished. Iu 1830 it was
made a free port. It came into the possession of Prussia along with
the rest of Schleswig-Holstein in 1866. The oonulation in 1875 was
5031.

GLUCOSE, a species of sugar, on the chemical and
other properties and the occurrence and manufacture of

which see articles Chemistey, voL v. pp. 564, 572

;

Dextrin and Diabetes, vol. vii. pp. 146, 147 ; Feementa-
TioN, vol. is. pp. 93. 94. 96, 97; Gallic Acid, voL x. p.

41 ; and Sugae. «,
GLUE. See Gelatin.
GLUKHOFF, or Gluchow, as the name is transliterated

in German, a to\\Ti of Russia, at the head of a district in the

government of Tchernigoff, 132 miles E. of Tchernigofi" i"

5 1° 54' N. lat. and 33° 35' E. long., on the highway between

Moscow and Kieff. It is situated on the sloping banks

of the Yasmin, a subtributary of the Desna, which in its tm-n

unites with the Dnieper. Among its buildings are eleven

churches and two Jewish meeting-houses, a district school,

an almshouse, and a hospital. In 1860 its population,

mainly engaged in agricultural pursuits and petty commerce,

amoimted to 10,008, of whom 4998 were males; in 1873

it was 10,747 ; and according to the aS'< Petersburg Calendar

for 1878, it has increased to 13,398. The Jews in 1860
numbered 2517. About 4 miles from the town, near the

village of Poloshek, there exists an extensive deposit of

white clay, which supplies nearly aU the porcelain factories

in Russia. Glukhoff is mentioned in the Laurentian

Chronicle as early as 1152. For some time it was in the

hands of a branch of the ducal family of Tchemigoff, which

retired before the encroachments of the Tartars in the

middle of the 1 3th century. Before its final incorporation

with Russia, it passed imder the sway first of the Lithuanians

and then of the Poles. On the destruction of Baturin by
Peter I. in 1708, it was made the residence of the hetmana.

GLUTEN, a tough, tenacious, ductile, somewhat elastic,

nearly tasteless, and greyish-yellow albuminous substance,

obtained from the flour of wheat by washing in water, in

which it is insoluble. In Martin's apparatus for the pre-

paration of gluten on the large scale, balls of dough are

worked backwards and forwards in troughs by means of

cylinders, whilst water plays upon them in fine jets delivered

by copper pipes. A sack of flour may be thus made to

yield about 110 lb of moist gluten, and twice that quantity

of dry starch. Good samples of white English wheat con-

tain some 10 or 11 per cent, of gluten; from hard

Venezuela wheat as much as 22 "75 per cent, has been pro-

cured. The outer and inner coats of wheat, separated from

it as bran, contain respectively 4 or 5 and 1 4 to 20 per cent, of

gluten. Gluten, when dried, loses about two-thirds of its

weight, becoming brittle and semi-transparent ; when strongly

heated it crackles and swells, and burns like feather or horn.

It is soluble in strong acetic acid, and in caustic alkalies,

which latter may be used for the purification of starch in

which it is present. When treated with '1 to '2 per cent,

solution of hydrochloric acid it swells up, and at lepgth

forms a liquid resembling a solution of albumin, and
laevorotatory as regards polarized light. Moistened vritb

water and exposed to the air gluten putrefies, and evolves

carbon dioxide, hydrogen, and sulphuretted hydrogen, and
in the end is almost entirely resolved into a liquid, •which

contains leucin and ammonium phosphate and acetate.' On
analysis gluten shows a composition of about 53 per cent'

of carbon, 7 per cent, of hydrogen, and nitrogen 15 to 18
per ce"ht., besides oxygen, and about 1 per cent, of sulphnrj

and a small quantity, of inorganic matter. It is uot a
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simple substance, and according to Ritthausen consists of

glntencasein (Liebig's vegetable fibrin), glutenfibrin, gliadin

(Pflanzenleim), glutin. or vegetable gelatin, and mucedin,

which are all closely allied to one another in chemical com-

position. It is the gliadin which confers upon gluten its

capacity of coheripg to form elastic masses, and of separat-

ing readily from associated starch. In the so-called gluten

of the flour of barley, rye, and maize, this body is absent

(Kreusler and Ritthausen). The gluten yielded by wheat

which has undergone fermentation or has begun to sprout

is devoid of toughness and elasticity. These qualities can

be restored to it by kneading with salt, lime-water, or alum.

Koopmans found that a larger amount of raw gluten was

digested in a relatively dilute than in a strong artificial

gastric juice, the reverse holding good of albumin. From
experiments on sis pigs and three dogs, he came to the con-

clusion that the digestive fluid in the stomachs of living

animals, even of the same species, dissolves unlike quantities

of albumin and gluten, so tiiat if much albumin be digested

the loss of weight of gluten present with it is but small, and

vice versa (see Brit, and For. Med.-Chir. Rev., 1857, ii. pp.

318-25). Gluten is employed in the manufacture of gluten

bread and biscuits for the diabetic (see Diabetes, vol. vii.

p. 148), and of chocolate, and also in the adulteration of tea

snd coffee. For making bread it must be used fresh, as

otherwise it decomposes, and does not knead well Granu-

lated gluten is a kind of vermicelli, made in some starch

manufactories by mixing fresh gluten with twice its weight

of flour, and granulating by means of a c}'linder and con-

tained stirrer, each armed with spikes, and revolving in

opposite directions. The process is completed by the drying

and sifting of the granules.

SeeH. Ritthausen, "Ueter die Bcstar.dtheile des Weizenklebers,"

Erdmann's Jouni. f. praktische Chemie, Ixxxv:, 1862, pp. 193-229

;

also ib., Ixxxvi., 1S62, pp. 257-265; and Ixxxviii., 1863, pp. 141-

147; T. Langer, Lchrbuch dcr Clumie, pp. 361-37], Leipsic, 1878

;

and Payen, Industrial Chemistry, ed. B. H. Paul, 1878.

GLUTTON, or Wolverene (Gulo lusois), a carnivor-

ous mammal,' belonging to the Ahistelidce orweasel family,

but differing from the typical forms of the genus Mnstela

in the greater heaviness and clumsiness of its body, present-

ing in this respect a striking resemblance to the bear. Its

legs are short and stout, with large feet, the toes of which

terminate in strong, sharp claws, considerably curved. Its

mode of progression is semi-plantigrade. In size and form

it is not unlike the European badger, measuring from 2 to

3 feet in length, exclusive of the thick bushy tail, which is

about 8 inches long. Its head is broad, its eyes small, with

defective vision, and its back arched. Its fur consists cf an

undergrowth of short woolly hair, mixed with long straight

hairs, to the abundance and length of which on the sides

and tail the creature owes its shaggy appearance. The
colour of its fur is blackish-brown, with a broad band of

chestnut colour stretching from the shoulders along each

side of the body, the two meeting near the root of the tail

;

while, unlike the majority of arctic animals, the fur of the

glutton in winter-time grows darker in colour. Like other

weasels it is provided with anal glands, which secrete a

yellowish fluid possessing a highly foetid odour. The
glutton is a boreal animal, inhabiting the northern regions

of both hemispheres, but most abundant in the circumpolar

area of the New World, where it occurs throughout the

British provinces and Alaska, being specially numerous in

the neighbourhood of the Mackenzie River, and extending,

southwards as far as New York and the Rocky Mountains.

Many erroneous statements have been made regarding the

glutton by early writers on natural history, from Olaus

Magnus to Buffon, one of which has perpetuated itself in

the animal's common name,—the fact being that the

Wolverene vi not more gluttonous than are the majority of

carnivorous animals. It feeds on grouse and the smaller

rodents, and on foxes, which it digs from their burrows

during the breeding season. Its want of activity, however,

renders it dependent for most of its food on the dead car-

cases of animals. These it frequently obtains by methods

which have made it peculiarly obnoxious to the hunter and

trapper. Should the hunter, after succeeding in killing his

game, leave the carcase insufiiciently protected for more
than a single night, the glutton, whose fear of snares is

suflicient to prevent him from touching it during the first

night, will, if possible, get at and devour what he can of it

on the second, hiding the remainder beneath the snow. He
auLoys the trapper by following up his lines of marten traps,

which often extend to a length of 40 or 50 miles, each of

which he enters from behind, extracting the bait, pulling

up the traps, and devouring or concealing the entrapped

martens. So persistent is the glutton in this practice, when
once it discovers a line of traps, that its extermination along

the trapper's route is a necessary preliminary to the success-

ful prosecution of his business. This is, however, no easy

task, as the glutton is too cunning to be caught by the

methods successfully employed on the other members of the

weasel family. The trap generally used for this purpose is

one mcde to resemble a cache, or hidden store of food, such

Glutton, or Wolverene.

as the Indians and hunters are in the habit of forming, the

discovery and rifling of which is one of the glutton's most

congenial occupations,—the bait, instead of being paraded

as in most traps, being in this case carefully concealed, to

lull the knowing beast's suspicions. One of the most pro-

minent characteristics of the wolverene is its propensity, akin

to that of certain members of the crow family, to steal and
hide things, not merely food which it might afterwards need,

or traps which it regards as personal enemies, but articles

which cannot possibly have any interest for it except that

of curiositj'. An amusing instance of this is quoted by
Coues in his valuable work, recently published, on the

Fur-bearing Animals of North America, in which he says

—

" A hunter and his family, having left their lodge un-

guarded during their absence, on their return found it

completely gutted—the walls were there, but nothing else.

Blankets, guns, kettles, axes, cans, knives, and aU tlw

other paraphernalia of a trapper's tent had vanished,

and the tracks left by the beast showed who had been the

thief. The family set to work, and, by carefully following

up aU his paths, recovered, with some trifling exceptions,

the whole of the lost property." The cunning it displays

in unravelling the oftentimes complicated snares set for it

forms at once the admiration and the despair of every

trapper, while its great strength and ferocity rend'-r :t y
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dangerous antagonist to animals much larger than itself, and
occasionally even to man. The rutting season occurs in

Aiarch, and the female, secure in her burrow, produces her

/oung—four or five at a birth—in June or July. In de-

fence of these she is exceedingly bold, and the Indians,

according to Cowes, " have been heard to say that they

wt)uld sooner encounter a she-bear -with her cubs than a

cajcajou (the Indian name of the glutton) under the same
circumstances." The wolverene has a curious habit which

has not hitherto been observed in any other of the lower

animals. On catching sight of its relentless human enemy, it

may bo observed, before finally determining on flight, sitting

on its haunches, and, in order to get a clearer view of the

danger, shading its eyes with one of its forepaws. When
pressed for food it laecomes fearless, and has then been

known to come on board an ice-bound vessel, and in pre-

sence of the crew to seize on a canister of meat. The flesh

of the glutton is uneatable ; it is therefore only valuable

for its fur, which, when several skins are sewn together,

forms elegant hearth and carriage rugs.

GLYCAS, JItCHAEL, a B^'zantine historian, often called

Siculus. The time when he flourished is very uncertain.

He is justly reckoned among the better Byzantine historians

on account of the terseness and perspicuity of his style. His

JI3. letters stiU extant are addressed to the last Constan-

tine ; their authenticity, however, has been questioned.

His chief work is Bi'/?Xos -xpoviKri, divided into four parts,

tre'ating of history from the creation of the world to the

death of Alexis I. Comnenus (1118). The best edition is

that by J. Bekker, in the Bonn collection of the Byzantines

(1836).
GLYCERIN', Glyceri.ve, or Glycerol (in pharmacy

Glycerinum), a sugar-like substance obtainalsle frori

most natural fatty bodies by the action of alkalies p-nd

similar reagents, whereby the fats are decomposed, water

being taken up, and gl}'cenQ being formed together with

the alkaline salt of some particular acid (varying with the

nature of the fat). Owing to their possession of this common
property, these natural fatly bodies and various artificial

derivatives of glycerin, which behave in the same way
when treated with alkalies, are known as glycerides. This

decomposition into an organic acid and a substance of more
or less neutral character is a typical kind of reaction with

numerons classes of organic bodies, and is termed saponi-

Jicalion, from the circumstance that the ordinary process of

soap-making consists simply in the formation from natural

fatty bodies and alkalie.-. of the alkaline salts of the fatty

acids thence derivable, .soap being a mixture of these alkaline

salts in various proportions, according to the particular pur-

poses for which it is required, and its price. In the ordinary

process of soap-making the complementary product, glycerin,

remains dissolved in the aqueous liquors from which the

soap is separated, and is usually thrown away ; in many
other instances, however, in which a substance capable of

undergoing a reaction of saponification is thus treated, the

product complementary to the alkaline salt is the more im-

portant of the two.

The fact that soap is obtainable by boiling together oily

or fatty substances and alkalies (such as potashes and natroif

or mineral alkali) was known at an early period of history,

being mentioned by Pliny, Galen, Aetius, and Paulus

JEpnetn. On the other hand, substances referred to in the

Old Testament and translated " soap "
(''.ff.,

Jeremiah ii. 22,
" For though thou wash thee with nitre [properly, natron],

and take thee much soap;" Malachi iii. 2, "For he is like

a refiner's fire, and like fuller's soap ") refer to the alkali

itself (viz., 6o;'iV/j = vegetable alkali, potash; or neter=
miceral alkali, soda), and not to the substances prepared
from oily bodies and these alkaline matters. Similarly

Homer makes no mention of soap whilst describing the

laundry operations of Nausicaa. The discovery of glycerin,

however, is of modern origin, the body having been first

described in 1776 by Scheele under the name of oelsiiss

(principe doux des huiles—sweet principle of oils), and
more fully investigated subsequently by Chevreul,Berthelot,

and many other chemists, from whose researches it results

that glycerin is a trihydric alcohol indicated by the formula

C3Hj(0H)j, the natural fats and oils, and the glycerides

generally, being substances of the natiu-e of compound
ethers formed from glycerin by the replacement of the

hydrogen of the OH groups by the radicals of certain acids,

called for that reason " fatty acids." ' The relationship of

these glycerides to glycerin will be more conveniently

shown by an example, such as the series of bodies formed

from glycerin by replacement of hydrogen by "stearyl"

(CijHjjO), the radical of stearic acid (CjgHjjO.OH):

—

Glycerin. Monostearin. Distearin. Tristeaiin.

CH, .OK CHj . 0(C„H3j0> CHj . OCC.sHjiO) CHj . OCCuHjjO)

CH . OH CH .OH Ck . 0(Ci,H3iO) CH . 0(C„H3iO)

CHj . OH CHj . Oil CHj . OH CHj . 0(Ci,HajO)

These four substances evidently form a progressive series,

each number of which differs from the preceding one in the

same way, viz., that one more stearyl group replaces

hydrogen in the original OH groups.

The proress of saponification may be viewed as the gradual

progressive transformation of tristearin, or some analogously

constituted substance, into distearin, monostearin, and
glycerin, or as the similar transformation of a substance

analogous to distearin or to monostearin info gljxerin.

I( the reaction is brought about, in presence of an alkali,

the acid set free becomes transformed into the corresponding

alkaline salt ; but if the decomposition is effected without

the presence of an alkali (i.e., by means of water alone, or

by an acid fluid), the acid set free and the glycerin are ob-

tained together in a form which usually admits of their

ready separation. It is noticeable that with few exceptions

the fatty and oily matters occurring in nature are sub-

stances analogous to tristearin, i.e., they are trebly replaced

glycerins. Amongst these glycerides may be mentioned

the following ;

—

rristcarirt—CjHjlO.CisHjjOjr The ehief constituent of hard
animal fats, such as bpfif and mutton tallow, &c. ; also con-

tained in Tiiany vegetable fats in smaller quantity.

Triolein—C3H5(O.C,gH330)j. Largely present in olive oil and
other saponifiable vegetable oils and soft fats: also present

in animal fats, especially hog's lard.

Tripahnitin—€3115(0. C,6H3iO)3. The chief constituent of palm
oil ; also contained in greater or less quantities in human
fat, olive oil, and other animal and vegetable fats.

Trii-kinclci:i—C:Jiii,O.C^s'lI^fii)y The main constituent of

castor oil.

Other analogous glycerides are apparently contained in

greater or smaller quantity in certain other oils. Thus

in cows' butter, tribidyrin, C3H5(O.C4HyO)3, and the

analogous glycerides of other readily volatile acids closely

resembling butyric acid, are present in small quantity; the

production of these acids on saponification and distillation

with dilute sulphuric acid is utilized as a test of a purity

of butter as sold. Trincetin, C3H5(O.C„H30)3, is appar-

ently contained in cod-liver oil. Some other glycerides

isolated from natural sources are analogous in composi-

tion to tristearin, but with this difference, that the three

radicals which replace hydrogen in glycerin are not all

identical ; thus kephalin, myelin, and lecithin are glycerides

in which two hydrogens are replaced by fatty acid radicals,

and the third by a complex phosphoric acid derivative. In

no -case, however, is the existence of a natural glyceride

• The name is often further extended so as to embrace other acids,

analogous to the true acids of fats and oils in composition, properties,

and chemical characters, but not yet foumite exist in natural oils and
fats.
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una'.ogous to disteann or monostearin substantiated with

certainty, bodies of these classes licing either formed syn-

thetically by reversing the reactions of saponification, or

being produced by the partial saponification of substances

analogous to tristearin.

Glycerin is also a product of certain kinds of fermentation,

especially of the alcoholic fermentation of sugar ; thus it

is a constituent of many wines and other fermented liquors,

being formed together with small quantities of various other

substances by reactions subsidiary only to the main change

taking place, and hence varying in their nature and extent

with circumstances. According to Pasteur, about ^V*'^ °^

the sugar transformed under ordinary conditions in the

fermentation of grape juice and similar saccharine liquids

into alcohol and other products becomes converted into

glycerin. In certain natural fatty substances, e.g., palm
oil, it exists in the free state, so that it can be separated by
washing with boiling water, which dissolves the glycerin

but not the fatty glycerides ; but how far its occurrence

in this form is due to the breaking up of the glyceride

by a spontaneous saponification is open to some question.

Properties.—In. a state of purity glycerin is a viscid,

colourless liquid of sp. gr. 1'264, possessing a'Somewhat
mawkish sweet taste ; when exposed' to a high degree of

cold for a long time it sometimes solidifies to a crystalline

mxiss, which then melts at about 7° C. The crystals when
once melted often do not resolidify again readily, even when
in contact with tUe solid substance, although sometimes

contact with a crystal of the solid at a temperature of about
0° suffices to produce solidification of the whole. This

solidification of glycerin is, however, a very exceptional

phenomenon, only occurring with extremely pure sub-

stance under certain conditions not thoroughly under
stqoj, and then only after long continued exposure to a

low temperature, as during a cold winter. When con-

taiaing a minute quantity of water glycerin never solidi-

fies, and to this circumstance several of its useful applica-

tions are due. A weak aqueous solution, when chilled

sufficiently, allows crj'stals of ice to form, the glycerin

accumulating in the unfrozen portion as alcohol does when
a mixture of spirit and water is partially frozen. When
heated alone it partially volatilizes, but the greater part

decomposes; by reducing the pressure to about -fjth of an

atmosphere, it can, however, be readily distilled unchanged,

boiling under a pressure of 50 millimetres of mercury at

about 20° C. In an atmosphere of steam, also, it distils

without decomposition under ordinary barometric pressure.

In water and alcohol it dissolves readily in all proportions;

in ether it is insoluble. Under certain conditions, such as

prolonged contact with poor cheese and chalk at about 35°

to 40° C, it can be made to ferment partially, becoming
changed into alcohol; but under any circumstances, only a

small fraction, at most a tenth, becomes thus transforn\ed,

the rest remaining unaltered. It possesses remarkable

solvent powers on many substances, whence it is employed
for numerous purposes in pharmacy and the arts. Its

viscid character, and its non-liability to dry and hardep

by exposure to air, also fit it for various other usee,

sucii as lubrication, <Src., whilst its peculiar physical cliarac-

terii, enabling it to blend with either aqueous or oily matters

under certain circumstances, render it a useful ingredient in

a large number of products of varied kinds. Applied to

the living skin (and similarly to untanned leather) it pro-

duces a remarkable softening eflfect, whence it is largely

employed as a cosmetic, either by itself or in admixture

with other substances. Taken internally it is alleged to be

valuable as a substitute for cod-liver oil for phthisical

patients, not passessing the disagreeable fishy flavour of

thit valuable food, and having a fattening tendency.

When it is given in moderately small repeated doses to the

lower animals, it does not appear to possess any marked
injurious action peculiar to itself; when, however, large

doses of glycerin are subcutaneously injected into dogs,

amounting to from 8 to 10 grammes per kilogramme of

animal operated on (0'8 to I'O per cent, of the weight of

the dog, corresponding to from 1 & to H lb of glycerin for

the weight of an average man), death ensues within twenty-

four hours, accompanied by symptoms analogous to tho£e

of acute alcoholism (Dujardin, Beaumetz, and Audig6).

Like sugar it possesses antiseptic qualities, so that meat,

albumin, &c., immersed in it do not for long periods of time

undergo putrefactive changes.

Manufacture.—The simplest modes of preparing glycerin in a

state of pnrity are based on tlie saponification of fats, either by
alkalies or analogous basic substances, or by snperheated steam,

and on the circumstance that, although glycerin cannot be distilled

by itself under the ordinary piessure without decomposition, it can
be readily volatilized in a current of superheated steam ; in this

way the glycerin formed is separated from the non-volatile sub-
stances present. It was by means of saponification of olive oil or lard

with litharge (lead oxide), wheieby a lead soap insoluble in water,

or nearly so, is formed, together with glycerin, that the existence

of filyceiin was fiist demonstrated by Scheele, who obtained it as a

bye-product in the formation of the " Icad-jilaster"' of pharmacy
made from lard and lead oxide. For a long time this was the only
known method of preparing glycerin, thea(£iieou3 solution obtained

being treated with sulphuretted hydrogen to remove any soluble lead

compounds, filtered, and evaporated until almost all the water was
driyen off, leaving the glycerin bebind as a syrupy fluid. By
evaporating down the spent leys of the soopmaker (after the soap

is separated therefrom by "salting out," and any exces.s of alkali

neutralized with sulphuric acid), and treating the residue with
alcohol, glycerin can also be obtained, the alcoholic solution of it

thus formed being simply evaporated to drive off the alcohol

;

but this process is far too.costly for ordinary purposes. An im-
provement on this method was patented in 1858 by H. Reynolds,
the concentrated leys being passed into a vessel where they aie met
by a stream of superheated .steam at .about 200° C. ; the glycerin

then passes over with the .iqueous vapour, whilst the inorganic salts

present are left behind. In the manufacture of stearic acid for

candle-making (see Candle) one of the older processes was the
saponification of tallow with lime; forming an insoluble lime soap
and an aqueous solution of impure glycerin, fioni which the

pure substance can be readily obtained by distillation with super,

heated steaTn. Less pure products were foimerly obtained by
treating the crude solution with sulpliuiic acid to separate lime,

boiling to remove small quantities of volatile acids, evaporation,

and filtration through animal charcoal to decolorize ; or by evaporat-

ing, dissolving out by alcohol, and purifying by treating with lead
oxide, filtering to separate an insoluble lead compound formed,
removing lead from this filtrate by sulphuretted hydrogen, filtering

agnin, and evaporating to a syrup. In practice all these older

methods have, however, been superseded by the process patented
in 1854 by Wilson & Payne. This consists in heating the fatty

matter to be saponified in an appropriate still to a temperatme of
290° to 315° C. (550° to 600° Fahr.), and p.nssing in healed steam in

such a way that it rises up through the fatty matter in numerous
streams; saponification is thus rapidly effected, and the libeiatcd

glycerin and fatty acids .ire volatilized and carried along with the
steam to the condensing arrangement. If the tempeiature do not
exceec^ 310° C. there is no fear of the glycerin being decomposed,
whilst under suitable conditions even higher temperatures than
this can be employed without causing its decomposition ; but there

is always a great liability to destruction of glycerin when the tem-
perature of 310° is exceeded. This arises from the tendency of tho
glycerin to char on heating, and to split up into water and acrolein

(acrylic aldehyde), thus :

—

C3H503 = 2H20-4-C3H,0.

When a series of chambers is used as the refrigerator, the com-
partments nearest the still are found to condense little but fatty

acids, the water and glycerin chiefly accumulating in the more dis-

tant chambers, the last of which is usually open to the air at the
end ; so that there is no excess of pressure in the still and con-
densers; the fatty acids.readily separate from the aqueous solutions

of glycerin, which only requires concentration by evaporation to bo
fit for the market Since the date of Wilson's patent various

special forms of apparatus for efl'ecting the transformation have
been patented by Wright k Fouche, Gilbee, and others.

This method of .saponification is, strictly, only an improvement
on former processes invented lor the purpose of decompo.sing the
glycerides and obtaining the fatty acids without the use of alkalies,

lime. &c. : in these older methods thcextraction ofglycerin was not an
important feature, and they were frequently worked in such a way n»

to decompose the whole or greater part of the glycerin paripasiv, witli
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Its liberation. Thus, as far back as 1825, Chevreul aud Gay-Lussac

sktfched out the idea of the process of saponiBcation by supeiheated

steam, and the metliod was actually carried out with certain modi-
fications by various chemists aud manufacturers. Fur example, in

1842, E. Price & Co. patented, in the name of Jones k Wilson, a

process of the kind, wliich was largely worked for some years ; in

this, the f.atty matter freed from extraneous impurities is mixed
with 6 to 8 per cent, of Strong sulphuric acid, and then heated in

copper boilers to about ISO' C, by suiierheated steam blown

thiou'h the mass for about two hours ; after which hotter steam at

about 300' to 350° is blown through, when ftitty acids distil, but

little or no glycerin passes orei unaltered, almost the whole

being charred or decompo.sed, forming acrolein, &c. Here the

saponification and destruction of glycerin are largely effected

by the sulphuric acid, as well as by the steam itself. Price's

process was suggested to tiie inventors by Tilghman's method,

brought out early in 1854, which consisted in making an emulsion

of melted fatty matter and water (or solution of alkali) by agita-

tion, and then pumping it through a long coil of iron tubing kept

at a temperature near that of melted lead under a piessure ot about

20O0 lb to the square inch, lu thii w.ay complete saponification is

effected, fatty acids and an aqueous solution of glycerin bein«

obtained when water is used, and soap with more or less water and
glycerin when alkaline liquor is employed. It is noticeable lh!»t in

this process it is not necessary that the alkali should be caustic, as

it must be for the ordinary process o( soap-boiling ; sodium and
potassium carbonates answer just as well as their res|>eetive hydrates

(caustic soda, caustic potash).

Derivatives.—Among the numerous derivatives obtainable from

glyceriu by approjuiate chemical reactions, mny be more partlcu-

ferly mentioned nilro-glyccrin, which is, strictly speakiug, im-

jn-operly named, inasmuch as it does not belong to the class of true

nitio-substitution derivatives, but is simiily constituted like tri-

stearin, the radical of nitric acid displacing the hydrogen of the

OH groups. By tre.iting glyceiin with nitric acid (preferably by

dropjiing ]Hiro glyceriu into a mixture of nitric and sulphuric acids)

the lollowing reaction ensues, the glycerin becoiiiing what would

be systematically termed Irinilrin or gbjccrolrinilriu :
—

(•CFTj. OH (CffjONO,
JCH .on + JKO.OH = SBjO + «H.O.NO,
(.Cllj. OH tCir^jCKOj

By treating the resulting "ni^to-glyceiin'' with caustic potash,

saponification ensues, potassium nitrate being formed and glycerin

reproduced precisely as wheu tristearin is similarly sapouificd.

Two other important products obtainable from glycerin are isopropyl

iodide and albjl iodide, each of which serves as the starting-point

ot a large series of chemical products, many of them of utility in

the arts. These substances aio manufactuied by beating glycerin

with hydrio4ic acid, and are formed in virtue of the reactions :

—

Glycerin.
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fcssors Lehtnann and Kochleder. A revision of the Sandbuch by
Kraut, in xvo parts, lias since appeared. Of the fourth edition an
English translation by H. Watts was published by the Cavendish

Society in 1848-59. Gmelin was the author also of Vcrsuch evies

jteuen chem. Mincrahystems (Heidelberg, 1825), and of numerous
scientific papers. A'"ith Tiedemann he wrote Versuche iiber die

WcJje auf loclchem Substaitxen aus dcm ilagcn vnd DarmkmiaU in
das BbU gdanf/en (Heidelberg, 1820), and hie Verdauung (2 vols.,

Heidelberg, 18^6-27).

G3IEL[N, oAMtrEL Gottlieb (1743-1774), an eminent
naturalist, nephew of J. G. Gmelin (see above), was bom
at. Tiibingen, June 23, 1743. He graduated there as M.D.
m 17C3, went to St Petersburg' in 1767, and in 1768, with

Pallas, Giildenstiidt, and Lapuchin, commenced a journey

tor the scientific exploration of the south-east possessions of

Russia. Having visited in succession the western districts

of the T)on, the Persian provinces to the south and south-

west of the Caspian Sea, the regions of the Volga, and the

eastern borders of the Caspian, he in 1774 was on his way
back to St Petersburg when he was seized as a hostage by
Usmey Khan, of the Kaitak tribe, through whose ill-

treatment he died on July 27th of the same year.

His principal works are Bisloria Fucorum iconibus illustrala

(St Petersburg, 1768), and Voyigei daiis differentes parties dcs
I Empire de Smaie (4 vols. 4to, St Teteisbuig, 1770-84).

GMUND, a town of Wiirtemberg, circle of Jaxt, for-

merly a free imperial town, Is situated in a charming and
fruitful valley on the Hems, here spanned by a beautiful

bridge, 31 miles E.N.E. of Stuttgart. It is surrounded by
old walls, flanked with towers, and Las a considerable num-
ber of ancient buildings, among which are the church of the

Holy Cross ; St JoHn's church, which dates from the time
of the Hohenstaufens; St Leonard's church, situated on a
lieight near the town, partly hewn out of the rock and
much frequented by pilgrims ; the chapels of St Joseph and
God's Rest; and the Dominican convent, founded in 1204,
now a house of correction. Among the modern buildings
ere the gymnasium, the drawing and tradeschools, theRoman
Catholic seminary, the town hall, the royal deaf-mute and
blind institute, the blind asylum, the lunatic asylum, and
two hospitals. The industries include the manufacture of

gold, silver, copper, bronze, and brass wares, silk and part-

silk cloths, tobacco, wax, glue, leather, furniture, bone dust,

and lucifer matches. There is also considerable trade in

coi-n, hops," and fruit. Population in 1875, 12,838.

Gmiind was surrounded by walls in tho beginning of the 12th
century by Duke Frederick the elder of Swabia. It received town
rights from Frederick Barbatossa, and after the dying out of the
Hohenstaufens became a free imperial town. In 1546 it was
besieged and taken by the Protestants, and in 1793 it was burned
by the Swedes. It retained its independenco till 1803, when it

came iiito the possession of Wiirtemberg. Gmiind is the birth-
]ilace of the painter Hans Baldung and of the architect Heinrich
j\rler. In the Middle Ages the population was about 10,000.

GNAT, a name (Anglo Saxon, ^rncE^) properly applied to
the members of the CuHcidce (a family of the insect order
Diplera, division Orlhorr7iapha, subdivision Nemdtocera,
section Eucephala), but sometimes also used for the Chiro-
nomidce. The CuHcidce consist of about 150 known species,

of the genera Culei:, Anopheles, Aedes, Psorophora, Corelkra,
&c.; they are distributed over the chief divisions of the
world, and, in spite of their very feeble build, reach as far

north as man has penetrated (having been found during
Nares'a recent Arctic expedition). As regards time, ex-

amples of a Cvlex and a Corelkra have been discovered in
the Tertiary beds of the Lower AVhite River, Colorado.
Thfi CuHcidce are distinguished from their immediate allies,

amongst other characters, by having the parts of the mouth
produced into a slender porrected rostrum, nearly half tho
length of the insect, and composed of many distinct pieces
(seven, according to Westwood, who remarks that the
mouth in these delicate creatures is formed of the same
number of pieces, and on the same plan, as that of the

robust Tabajii), and many-jointed palpi, very long and pilose

in the male, in which sex the antennae are plumose and 14-

jointed. The fibrils of the antennae are considered by
Mayer »s auditory organs. The usual special representative m>.

of the family is Culex 2>ipiens, the common gnat, whose '
blood-sucking propensities have rendered it too wcil known.
It pierces the skin with the needle-like lancets of its rostrum,
which are barbed at the tips, and gradually' inserts the
whole of those organs, at the same time liquefying the blood
by some fluid secretion, which apparently adds to the sub-

sequent irritation. The female, recognizable by her more
simple antennae and palpi, alone attacks man, and, in
default of her favourite food, will feed -on the honey of
flowers. This blood-sucking taste is shared by the allied

SimuHidce. The dreaded mosquito is nothing but a species

of CiUex, so closely allied to C. pipiens that it is difficult to

say where " gnat " ends and " mosquito " begins, though the
original mosquito is a native of Cuba. The curious hum-
ming noise (from which the name pipiens is fancifully

derived) accompanying the flight of the gnat is caused by
the extremely rapid motion of its wings, which have beeii

calculated to vibrate 3000 times in a minute,— the great
relative bulk of the thoracic muscles accounting materially

for this. In connexion with the gnat's wing it may be
observed that, though apparently clear, "battledore .scales"

have been discovered upon it by microscopists. The habit
of gnats to associate in clouds has been frequently noticed,

from the poet Spenser downwards ; and iiistancea are eveti

on record of their gatherings round church-spires having
caused alarms of fire, from being mistaken for smoke. This
apparently arises from the extreme spontaneity and ease of

the individuals in their evolutions, which are so rapidly con-

ducted as to enable them to fly unwet in a shower of rain.

It has been observed that many of these large gatherings
are exclusively composed of females. The transformations

of the gnat have often been chronicled, and by none in a
more interesting way than Reaumur, The female deposits

her eggs in a little raft or boat-like mass, upon the surface

of water, using her liindlegs while packing them together
;

the larvae hatched from them are very active, diving in a
jerky manner quickly, and often coming to the surface

to breathe, suspending themselves head downwards, and
taking in atmospheric air through a spiracle in one of the
large tubes into which the end of the body subdivides. The
pupae are also capable of active motion by means of paddles
at the taU, and also suspend themselves under the surface

for respiratory purposes, though not breathing as in the
larva, but through two little. tubes on the back of the
thorax. When the perfect insect makes its appearance, the
pupa-skin is used by it as a floating foothold until it is

ready to take to flight. So short a time is occupied, by the
entire series of metamorphosis that many generations are
perfected in one summer.
GNESEN (Polish, Gniezno), the chief town of a circle in

the Prussian province of Posen, government of Bromberg, is

situatedon the Wrzesnia, 30 miles E.N.E. of Posen. Besides
tho cathedral, which contains the remains of St Adalbert,
there are nine Roman Catholic churches, and there is also

a Protestant church, a synagogue, a clerical seminary, and
a convent of the Franciscan nuns. The industries are
cloth and linen weaving and brandy making. A great
horse and cattle market is held annually. The popula-
tion in 1875 was 11,203, of whom about half are Poles.

Gnesen is said to be the oldest town in Poland, and was the
capital of the kingdom till 1320. It was made the seat of en arch-
bishop early in the 11th century. It is still the seat of the cathe.
dral chapter, but the archbishop now resides at Posen.

GNOSTICISM, a general name applied to various forms
of speculation in the early history of the church. The term
yvic i? is found in the Septuagint translation of the Old
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Testament,- and in the Apocryplial Book of Wisdom, denot-

ing the kuowledge of the true God, or knowledge communi-

cated by Him. In the Xew Testament the word is fre-

quently used by St Paul (1 Cor. i. 5, xii. 8; 2 Cor. iv. 6,

X. 5), and in the second epistle of St Peter (i. 5, 6 ; iii. 18),

to express the saving knowledge of God in Christ ; and iu

the first epistle to Timothy occurs the significant phrase,

" Oppositions of Science (yvojo-ews) falsely so called." It

may be inferred, therefore, that the use of the simple term,

ia a bad as well as a good sense, was not unknown to the

apostolic age, although the expression yi'cua-TtKds (Gnostic)

is said not to be found till the begiuning of the 2d century,

when it was first employed by the sect of the Ophites, or,

according to some, by Carpocrates. Both expressions were

used by the early Christian fathers with the double meaning

already indicated. Clement of Alexandria, in his Stro-

mata or Miscellanies entitles the enlightened or perfect

Christian a Gnostic (Strom, i. 20, ii. 6). He points out at

length the distinction between the true Gnostic and the

disciples of false systems who laid claim to the name of

Gnostics. It is only to systems of the latter kind that the

name of Gnosticism is now applied.

The sources of Gnosticism are to be found in diverse

forms of religious and speculative culture antecedent to

Christianity, especially in the theology of the Alexandrian

Jews, as represented in the writings of Philo, and again

in the influences flowing from the old Persian or Zara-

thustrian religion and the Buddhistic faiths of the East,

To the theosophic system of Philo, with its mixture of

Platonic and Old Testament ideas, some of the most

characteristic conceptions of Gnosticism are certainly to be

traced, such as the infinite separation between God and

the world, and the necessity of a mediating power or

powers in the creation of the world. This class of ideas

prevailed largely at the time of the introduction of

Christianity, especially in Alexandria, which was the

great meeting-point of Jewish and Hellenic culture. The
more the state of- the pre-Christian Jewish mind and
Jewish literature is investigated, the more do we recognize

everywhere a strange commingling of old with new thoughts,

of tradition with philosophy, of. religion with speculation.

Tlie age was in all its aspects eclectic, and the Jewish no

less than the Gentile schools of the time were centres for

the fusion of old streams of culture from many quarters,

and the rise of broader intellectual tendencies. Ever since

tlie captivity, Judaism had borne more or less the impress

of the old state religion which it encountered in its exile.

How far post-Exilian Judaism was moulded by Zarathus-

trian conceptions is a very difficult question ; but no his-

torical student can doubt that its cosmogony, its angelology,

and even its anthropology, were largely modified by contact

with Persia. But not only was Zarathustrianism active in

and through Judaism. In itself, it spread westward, and
became directly and indirectly both a precursor and a

parent of Gnostic speculation. Certain forms of Gnos-

ticism seem little else than' adaptations of the Persian

dualism to the solution of the great problem of good
and eviL In other forms of it, again, the Pantheism of

India seems to have been a pervading influence. This,

too, has its representative in the Jewish schools of the

time, in the secret doctrines of the Kabbala, which many
carry considerably beyond the time of Christ, although the

two books through which we alone know these doctrines

—

the Booh of Creation and the book called Zohar or Light

-^are plainly of much later production. These doctrines

sprang up in Palestine, and not among the Hellenistic

Jews. The philosophy on which they rest is plainly pan-

theistic, whereas the principle lying at the foundation of

the theosophy of Philo makes almost an absolute distinction

between the Supreme indefinable Source of all things and

the world, the philosophic postulate of the Kabbala is tho

identity of God and the world—the one being the Eternal

Substance of which the other is the manifestation and form.
" In place of the pefsonal God, distinct from the world,

acknowledged in the Old Testament, the Kabbala substi-

tutes the idea of an universal and infinite substance,

always active, always thinking, and iu the process of

thought, developing the universe. In the place of a material

world distinct from God and created from nothing, the

Kabbalist substitutes the.idea of two worlds-—the one intel-

ligible, the other sensible,—both being, not substances dis-

tinct from God, but forms under which the Divine Sub-

stance manifests itself " (Hansel's Gnostic Heresies, p. 35)

Gnosticism is found reproducing one and all of these con-

ceptions, with the additional idea of i-edem2:i(ion directly

borrowed from Christianity. In all its forms, it may be

said to represent the efforts made by the speculative spirit

of the time to appropriate Christianity, and to make use

of some of its most fertile principles for the solution of the

mysteries lying at the root of human speculation. The
more advanced writers of the present day refuse to recog-

nize Gnosticism as a heresy, or to speak of the Gnostics as

deserters from the Christian Church. And they are right

so far. The Gnostic schools were always so far outside the

church. They were not heretical, therefore, in the ordinary

sense. ' But it is no less true that Gnosticism, in all its

developments, is only intelligible in connexion with Chris-

tianity. It was ths impulse of Christian ideas which alone

originated it, which constituted the vital force of thought

that made it one of the most significant phenomena of early

Christian history ; and it is only its connexion with Chris-

tianity which can be said to make it any longer interesting.

The question as to the date of its origin has been much
investigated of late by such writers as the late Dean Mansel

among ourselves, and Lipsius, Harnack, and Hilgenfeld in

Germany. Do we find traces of it in the New Testament

writings? or are the supposed allusions to it there to be

otherwise explained ? It is well known that this question

has an important bearing upon other questions as to the

origin of some of the New Testament writings, and the

special object for which these writings were composed.

Without entering into details, or attempting to examine the

several passages which may be supposed to contain allusions

to Gnosticism in the New Testament, it may be said that

such allusions, more or less definite, seem to occur iu the later

epistles of St Paul, especially the epistles to the Ephesians

and Colossians, and in the Pastoral epistles. A supposed

allusion has also been traced in the first epistle to the Corin-

thians, where the word yviucrts, for the first time in the New
Testament writings, is found in a depreciatory sense, in the

phrase r) yviixris <j>v<Tiat, i] Bk dyaTrrj oIkoSo/xu (1 Cor. viiL 1).

In so very general a use of the expression, however, even in

its connexion with the question of eating meats which had

been ofi"ered to idols, it must be held very doubtful whether

anything more than a general meaning is intended. And
the same remark applies to many even of the more defined

modes of expression, such as Pleroma and jEon, which

occur in the later epistles. The true explanation of all

these phrases, as well as much else in St Paul's writings,

is probably the fact that the spirit of Gnosticism, and ths

language which it afterwards developed and applied, were

" in the air " of the apostolic age. Its modes of thought,

as already seen, were prevalent in Philo and in other

quarters, and the tendencies which were afterwards worked

up into systems were no doubt in existence in the time of

St Paul, and still more in the later apostolic time. Jt seems

plainly against such tendencies, rather than against any

special sects or schools, that the cautions of St Paul are

directed. In the Apocalypse, and in the epistles and

gospel attributed to St Jolin, these tendencies are seen in a.
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more developed although hardly in a more distiuct state.

The second chapter (vv. 6-15) of the Apocalypse has been

held to mention a sect of the Gnostics by name—the

Nicolaitans—a sect supposed to derive its name from

Nicolas, ouB of the seven deacons, who had departed from

the faith and fallen into licentious doctrines and practices.

Even in such a sect as this, however, we recognize rathfer

the expression of those lax and restless tendencies which

Bought everywhere to corrupt the doctrines of the gospel,

than any clear philosophical bias. Upon tlie whole, it

may be concluded that what we see in the writings of the

New Testament is exactly what we might expect. The
Gnoetical spirit is present, but Gnosticism is as yet irnde-

Teloped. The apostolic age is an age of transition, in which

the speculative and ethical spirit of the time is everywhere

seen encountering the new life of Christianity, and new
seeds of creative thought are everywhere springing from

the encounter. There are teachers of all kin^s, especially

Jewish teachers, busy throughout the Roman world. But
Gnosticism properly so-called, as a series of speculative

systems, is not yet born. Its approach is heralded by many
tendencies forecasting it ; but it is only in the Syrian and
Alexandrian schools of the beginning of the 2d century

that we see it coming forth into distinct shape. Men like

Simon Magus and his pupil Jlenander, the former the

opponent of St Peter, and again men like Cerinthus, the

opponent of St John, may be called Gnostics. In such

traditions of their teaching as survive, we see the workings

of the Gnostical spirit—the spirit which sought to trans-

mute the facts of Christianity into some ideological theory.

But none of these leaders elaborated systems, or at least we
are no longer able to trace with precision of outline the

doctrines which they taught. Properly speaking, therefore,

they are the precursors of Gnosticism, rather than the

founders of Gnostic schools. It is implied by Irenssus (i.

25) that the followers of Carpocrates first called themselves

Gnostics; and again by Hippolytus that this designation

was first assumed by the Ophites (1. v.). But little can

be gathered from writers like Irenseus, or even Hippolytus,

as to the true order of development of the Gnostic systems.

With the former, for example, Saturninus and Basilides

stand not only before Carpocrates, but before Cerinthus,

the Ebionites, and the Nicolaitans (i. 24, 26). The last

thing to seek in the early fathers is either accuracy of

chronology, or a clear sequence of thought. They handle

topics, for the most part, quite irrespective of either; and
the student is forced back mainly, if not exclusively, on

internal evidence as his only trustworthy guide in analysing

and classifying the systems of thought which prevailed in

the first two centuries.

According to such evidence, and the bias of individual

writers, the Gnostic systems have been very differently

classified. Mosheiia has divided them with reference to

their greater or less recognition of the Dualistic principle
;

Neander with reference to their relation to Judaism ; F.

Baur with reference to their relation both to Judaism and
heathenism. Lipsius, one of the most recent and careful

writeri on the subject, arranges the Gnostical systems in a

threefold order—1st, in so far as they arise within the

Jewish schools, and aim to distinguish between Christianity

and Judaism ; 2d, in so far as they appear within the

broader sphere of Hellenism ; and 3d, in so far as they

approach tho circle of Christian faith, and become more
or less united with the doctrines of the church

The moat intelligible principle of classification seems to be
that already indicated, which recognizes first an inchoate

period corresponding to the New Testament age, and repre-

sented by many diverse teachers, chiefly of Jewi.sh origin,

and then fixes attention upon the groat schools of Syria and
of Egypt, with the addition of that of Asia Jlinor, repre-

sented by JIarcion. These schools are distinguished by
their internal features, and their respective relations to

Judaism on the one hand and dualism on the other; but

they staud out more clearly from their geographical centres,

perhaps, than from any other distinguishing features.

I. The inchoate phase of Gnosticism is represented by

men like Simon and Cerinthus, both prominently associated

with apostles and sects, such as the Ophites or Naasseui

(from t^'n?, serpent), th^ Peratae or Peratics,the Sethiani, and

the followers of one Justinus, author uf a book called the

L'ook of Barnch, which was written probably not earlier

than the beginning of the 2d century. All these sects are

elabonitely described by Hippolj^tis in the fifth book of his

Jiffvtation of Heresies. Simon Magus follows them in his

order of treatment (1. v.,). There can be Little doubt, however,

that Simon must be placed in the very front of the history

of Gnosticism, in so far as he belongs to this history at all.

This is the position that he occupies in the treatise of

IrenKus {Adv. Heereses, 1. i. c. 23) ; and his association with

St Peter, as well as the account of him in the apostolic

history in which he appears (Acts viii. 5, 9, 10) within

seven years of the ascension of our Lord, plainly indicates

that this is his true position. The character of his

teaching, moreover, points to the same conclusion. It

is a form of anti-Christianism, rather than any mere

depravation of the Christian system. It js true that he

is represented in the passage of the Acts of the Apostles

already referred to (viii. 13) as having professed himself a

believer, and having been baptized ; but his whole careei

afterwards, and the doctrines attributed to him, prove that,

whatever may have been his feelings for tlie moment, he

neither understood Christianity, nor came under its practi-

cal influence in any degree. Probably he regarded the

apostles as only magicians of remarkable skill, and enrolled

himself for a time in their company in order that he
might learn their secrets and be able to exercise their

powers. He was plainly an impostor of the first magnitude,

who must be credited with a marvellous and unblushing

audacity rather than with any clear philosophic or spiritual

aims. He gave himself out as " the great power of God "

(Acts viii. 10). " Ego srmi sermo Dei," he said of himself,

according to St Jerome (on Matt. xxiv. 5), with much
blasphemous nonsense besides. He carried about witli

him a "-certain woman named Helena," a prostitute whom
he had purchased in the city of Tyre, and who he said
" was the first conception ('Ewoia) of his mind, the mother
of all things, by whom in the beginning he conceived the

thought of making the angels and archangels" (Iren., Adv.

Hcvr., i. 23). He recognized Christ asPiedeemer, but only

as" occupying an inferior position to himself. He was the

true Logos or Power of God, which had previously in an
imperfect degree appeared in Jesus. He himself is " the

God who is over all things, and the world was made by his

angels " {[bid., i. 23). It Ls clear that a teacher of this

kind had little relation to Christianity, except in so far as

it came across his own designing and ambitious path. He
had knowledge and intellectual address to avail hipifelf of

the prevailing conceptions of the Alexandrian philosophy,

so as to impart some coherency to Ills own insane dreams

;

but ho was characteristically a magician (as his character

has survived in history) rather than a philosophsr oi

spiritual thinker. He claims the position assigned to him iu

the history of Gnosticism mainly in virtue of his pupil and
successor Menander who laid the foundation at Antioch of

the Syrian Gnostic school more conspicuously representee!

by Saturninus and others.

For an account of Cerinthus and his system we refer our
readei-3 to the article Cerinthus. The account of his

relations with St John, as given by later Christian tradl

tion, may be a mythical expression of the popular Christiau
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feeling about an obnoxious teacher rather thaa p- state-

ment of actual facts; but there seems no 'doubt that
Ceriuthus represented, in the close of the 1st century,

a type of doctrine especially opposed to that of the

fourth gospel He is supposed to have been of Jewish
descent, to have been educated in Alexandria, and to have
diffused his doctrine in Asia ilinor. Opposed as he was to

the Ciiristianity of the church in attributing the creation

of the world, not to the Supreme God, but to "a power
separate and distinct from " Him, and in conceiving Jesus

as a mere man to whom the Christ was united at baptism,

and from whom the Christ departed before His death (Iren.,

L 2 ; Hippolytus, vii. 33), he was yet far from being the

mere anti-Cliristian impostor that Simon was. He makes
no claim to miraculous or divine powers in himself, but
liolds a distinct, however erroneous, Christology. The idea

of redemption is not only recognized by him, but recognized

as verified in Christ and in Him alone. His chief concep-

tion of the Creator of the world being other than the

Sapreme God waa probably borrowed by him from the
Egyptian schools in which he seems to have taught.

The sects of the Naasseui, the Peratae, the Sethiani, and
the followers of Justin, placed, as we have said, by Hippoly-

tus before Simon, may probably all be ranked along with

him and Ceriuthus in the early and still undeveloped stage

of Gnosticism. It is very difficult to attain to any certainty

as to their chronological position. Bunseu traces the

origin of the Ophites as far back as the Pauline age ; but
on very definite grounds it may be concluded that the sect,

if existent then, could hardly have acquired any prominence
or intellectual interest,—not even ia the time of St John

;

and certain details of their teaching cannot well be ea!rlier

than the beginning of the 2d century. Hippolytus gives a
distinct and lengthened account of these several sects. The
Naasseni, he says, borrowed their opinions from the Greek
philosophers and the teachers of .the mysteries ; the Peratae

took them "not from the Scriptures, but from the Astro-

logers;" the Sethiani "patched up their system out of shreds

of opinion taken from Mus»us, and Linus, and Orpheus;"
and Justin was indebted for his to the " marvels of Hero-

dotus ! " He says, moreover, of the Naasseni that they
" ca:ll themselves Gnostics." We must leave here, as else-

where, the more particular description of these sects to

special articles. All of them, however, may, with Mansel

{Gnostio Heresies, p. 96), be regarded as branches of

a common sect to wliich the title of Ophites particularly

answers. The serpent was more or less a common
symbol with them all ; and the idea of the serpent as in

some manner a redeeming power for mankind—" a symbol

of intellect by whose means our first parenle were raised

to the knowledge of the existence of hight beings than

their creator "—seems to have run through them all. The
serpent no doubt tempted man, but he fell from allegiance

to the Demiurge, or Creator of the present world, only

to Hse to the knowledge of a higher world. Thus to iden-

tify the serpent with the Eedeeming Word or Divine Son
came very near to converting the power of- Evil into the

ideal of Good. This was the logical conclusion which pro-

bably lay more or less in all their systems ; but it only

showed Itself fully in a cognate sect called the Cainites, the

description of which follows that of the Ophites and the

Sethians in the first book of the treatise of Irenseus (c.

xxxL). This sect carried to its extrame form the inver-

sion of Biblical story, and' raised the serpent into a

creative and redeeming power. All the' evil characters

in the Old Testament, with Cain at their head, are set forth

as the true spiritual heroes ; and, in consistency with the

same view, Judas Iscariot, in the New Testament, is repre-

sented as alone "knowing the truth," and so accomplishing

the betra'val of the Saviour, as some later theorists have

also supposea, in order that His good work might be com
pleted. They had a gospel of their own in the interest

of such views, whieh^they styled "the gospel of Judas."
Another name in the history of Gnosticism, that oi

Carpocrates, may be classed in this earlier period, although
lie is said to have been still active as a teacher in the time
of Hadrian (117-138). The followers of Carpocrates, as

already mentioned, are represented by Ireneeus (i. 25) as

first styling themselves Gnostics. His opinions had a certain

affinity both with those of Ceriuthus and the Ophites.
They are described at length by Irenseus (i. 25) and Hippo-
lytus (vli. 20). Both writers also ascribe to this teacher and
his disciples a great devotion to magical arts, and accuse them
of voluptuousness and even licentiousness of life. They seem
tQ liave cherished an esoteric doctrine which inculcated the

indifi'erence of all actions, and that nothing was really evil

by nature. Some of the teachers of the sect marked their

pupils by branding them on the inside of the lobe of the

right ear. Epiphanes, a son of Carpocrates, is associated

with his father in the reign of Hadrian as actively promot-

ing the spread of their heresy, and, dying young, he is said

to have been worshipped "as a god by the inhabitants of a

town in Cephalonia, of which his mother was a native.

He must have been a remarkable youth, credited as he is

with a work on Justice, fragments of which have been pre-

served by Clement of Alexandria, advocating a very out-

rageous form of communism. Women of note allied them-

selves to this free confederacy, one of whom, Marcellina,

came to Rome in the time of i?nicetus (d. 168), and " led

multitudes astray " (Iren. i. 25 ; see also Caepoceates).

II. But, as already indicated, it is not till the first

quarter of the 2d century that we see Gnosticism in full

and systematic development ; and then it ranges from two
main centres—Antioch in Syria, and Alexandria.

(1.) Menander, the pupil of Simon, settled at Antioch,

and there laid the foundation of the Syrian Gnostic school,

whose chief representatives in the 2d century are Saturninus,

Tatian, apd Bardesanes, the last two of whom were more
or less connected with the church—Tatian, as a pupil of

Justin Martyr, and the writer of a harmony of the four

gospels under the name of Diatessaron, and Bardesanes as

one of the first of the interesting series of hymn-writers for

which" we are indebted to the Syrian church. The Syrian

Gnosis is distinguished by its admixture of Zarathustrian

elements, and the consequent sharpness and precision with

which it seizes the idea of conflict between the powers of

Good and Evil—the Supreme God, on the one hand, and

the Demiurge and his angels or seons, on the other hand.

For a more particular account of the characteristics of the

system, see articles on the names abov'e mentioned.

(2.) Along with the Syrian school, and occupying a more

prominent place in the development of the religious thought

of the 2d century, stands the great school of Alexandrian

Gnosticism, represented especially by Basilides and Valen-

tinus and their followers. Basilides appears to have been

a native of Syria, and to have taught in Alexandria about

the year 125. " He is the first Gnostic teacher," says Bunsen
{Uippolyhis and hu Age, p. 107), "who has left an indi-

vidual personal stamp upon his age. . . . His erudition is

unquestionable. He had studied Plato deeply. ... All that

was great in the Basilidean system was the originality of

thought and moral earnestness of its founder." Bunsen
also maintains that " Basilides was a pious Christian, and
worshipped with his congregation," whQe admitting that

his sect fell away from the church and from Christianity by

refusing to recognize the authority of Scripture and the

necessity ^of practical Christian communion.
Valentinus was probably educated in the school of Alex-

andrian Gnosticism, as he developed Gnostic ideas in their

connexion with Hellenic, rather than Persian, modes of
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thought into the most elaborate and carefully reasoned

system which they reached. He came to Rome about the

year 140, and there formed a sect which exercised con-

siderable influence over the commingling speculations of

the time which met in that great centre. Bunsen vindi-

cates hb Christian character, and says that St Jerome

speaks of him with great respect If at any time he really

belonged to the church, it seems to be admitted (Epiph.,

Har., xxxi. 7) that in Cyprus, whither he. returned and

where he died, he ultimately proclaimed himself outside its

pale. The most illustrious disciples of the Valentinian

Gnosticism, which prevailed on till the 6th century, were

Ptolem;eus, Heracleon, and Jlarcus. It is the tenets of

these teachers, especially of the first, that are chiefly dis-

cussed in the opening chapter of the well-known treatise of

Jrenaeus.

(3.) In addition to these two great schools of Gnosticism

there is still a third, especially represented by the famous

Marcion of Pontus, whose centre may be regarded as Asia

Minor. Marcion was the son of a Christian bishop, by
whom he is said to have been excommunicated. Following

one Cerdon, a Gnostic of Antioch, Marcion distinguished

himself by his extreme opposition to Judaism, and generally

by a Gnostic attitude at variance with the Old Testament,

the God of which is to him the Demiurge in conflict with

the Supreme Being and the Christ whom He sent to redeem

the world from the power of this Demiurge. His Christ-

ology was of course docetic,—the divine power being only

nnited to the man Jesus for a time. He accepted only ten

of St Paul's epistles, and a mutilated copy of the gospel of

St Luke. The teaching of the Clementine fictions and a

Jewish sect known by the name of Elkesaites, whose tenets

seem to have resembled this teaching, is considered by
Mansel and others to constitute a Judaizing reaction from
the Pauline Gnosticism of Marcion.

Our readers are referred to special articles for a detailed

exposition of these several Gnostic systems. It remains
for as here to give a general sketch of the questions which
Gnosticism dLscussed, and the broader features which char-

acterized its main developments.

III. The fundamental questions with which Gnosticism
concerned itself are the same which in all ages have agitated

inquiry and baffled speculation, viz., the origin of life and
the origin of evil,—how life sprung from the Infinite

Source,—how a world so imperfect as this could proceed

from a supremely perfect Gud. The Oriental notion of

matter as utterly corrupt is found to pervade all Gnostical

systems, and to give so far a common character to their

speculations. It may be said to be the ground-principle

of Gnosticism.

Setting out from this principle, all the Gnostics agree

in regarding this world as not proceeding immediately from
the Sapreme Being. A vast gulf, on the contrary, is sup-

posed to separate them. In the general mode in which
they conceive this gulf to be occupied they also agree,

although with considerable varieties of detail.

The Supreme Being is regarded as wholly inconceivable

and indescribable—as the unfathomable Abyss (Valentinus)

—the Unnameable (Basilides). From this transcendent

source existence springs bj- emanation in a series of spiritual

powers (Sura^tfis). It is only through these several powers

or energies that the infinite passes into life and activity, and
becomes capable of representation. To tliis higher spiritual

world is given the name of TrXTjpw/ua, and the divine powei*
composing it, in their ever-expanding procession from the

Highest, are called Mona.
So far a common mode of representation characterizes all

the Gnostical systems. All unite in this doctrine of a
higher emanation-world. It is in the passage from this

higher spiritual world to the lower material one that a

speculative distinction of an importaat character hegins ta

characterize them. On the one hand, this passage is appre-

hended as a mere continued degenetacy frcm tlie Source of

Life, at length terminating in the kingdom of darkness and

death—the bordering chaos surrounding the kingdom of

light. On the other hand, this passage is apprehended in a

more precisely dualistic form, as a positive invasion of the

kingdom of light by a self-existeut kingdom of darkness.

According as Gnosticism adopted one or other of these

modes of explaining the existence of the present world, it fell

into the two great divisions which, from their places of origin,

have received the respective names of the Alexandrian aad
Syrian Gnosis. The one, as we have seen, presents mors
a Western, the other more an Eastern type of speculation.

The dualistic element in the one case scarcely appears

beneath the Pantheistic, and bears resemblance to the

Platonic notion of the vXrj—a mere blank necessity, a limit-

ing void. In the other case, the dualistic element is clear

and prominent, corresponding to the Zarathustrian doctrine

of an active principle of evil as well as of good—of a king-

dom of Ahriman (Auro-Mainyus) as well as a kingdom of

Ormuzd (Ahura Jlazdao).

In the Alexandrian Gnosis a link of subordination is

preserved between the two kingdoms, separated as they are.

For the vXr) only becomes a living and active power of evil

through the quickening unpartatiou of some element from
the higher kingdom in its progressive descent from the

Supreme Source. The stream of being in its ever-outward

flow at length comes in contact with dead matter, which
thus receives animation, and becomes a living source of evil.

Its life and power, however, are withal only derived from

the higher kingdom. But in the Syrian Gnosis the kingdoni

of darkness has no such dependence upon the kingdom of

light. There appears from the first a hostile principle oi

evil in collision with the good.

Out of this main distinction other more special distinc-

tions arise, still more clearly defining the one form of yi-dcris

from the other. - According as the two kingdoms are recog-

nized as subordinate the one to the other, or as opposed to

each other, it is obvious that difTerent views will prevail as

to the character of the A-q/xwvpyo^, or maker of this world,

whose name and functions are so prominent in all s)-ste.Tis

of Gnosticism. In the one case, his relation to the Supreme
Source of life will be apprehended as more dependent—in

the other, as more hostile. In the former view, the yi'Sais,

while rising in its pride of speculation far above all mere
earthly relations and- historical religions, could yet find in

these a point of contact, whereby the higher spiritual truth,

penetrating this lower world, would gradually raise it to its

own elevation. In the latter, no such point of contact is

left between nature, or history, and the yi'Ha-i^. Accord-

ingly, while the Alexandrian form of Gnosticism was found
to embrace Judaism, as a divine institution, although, very

inferior and defective in its manifestation of 'the Divine

character, the Syrian rejected it as being wholly the work
of the spirit of the lower world—the Arj/xtovpyo'; warring

with the supreme God. This anti-Jildaical spirit is found

developed to its extreme in, Marcion.

The Gnostic conception of .Christ, in so far uniform, is

also of course greatly modified by the different relations

which the systems thus bore to Judaism. In all he is re-

cognized as a higher ./Eon, proceeding from the kingdom ef

light for the redemption of this lower kingdom of darkness.

But, in the one' case, however superior, he is yet allied to

the lower angels and the A>;/xiovpyos, governing this lower

world. His appearance, accordingly, admits of being his-

torically connected with the previous manifestations of the

Divine presence upon earth. But, in the other case, he is

apprehended as a being wholly distinct from the ATj/xiov/jyds,

and his appearance takes place i ' this lower world without
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aiiy previous preparation, in order that he may draw to

himself all kindred spiritual natures held in bondage by the

power of this lower world. If any point of connexion is

admitted in this latter case betwixt Christianity and the

lower world, it is certainly not found in Judaism or any
historical religion, but in the theosophic schools, where an
esoteric knowledge of the Supreme was cultivated.

rV. Vague, confused, and irrational as Gnosticism in most
of its systems is, its influence upon the development of

Christian thought was by no means detrimentaL It com-

pelled Christian teachers to face the great problems of

which it attempted the solution in so many fantastic forms.

It expanded the horizon of controversy within as without

the church, and made men like Irenffius, and Clement, and
Origen, and even Tertullian, feel that it was by the weapons

of reason and not of authority that they must win the

triumph of Catholic Christianity. Gnosticism, therefore,

may be said to have laid the foundation of Christian science,

and it is certainly interesting and deserving of notice that

it is in the two great cities of Antioch and Alexandria,

—where Gnosticism had chiefly planted itself,—that

we see the rise of the first two schools of Christian

thought. These centres of half-Pagan and half-Christian

speculation became the first centres of rational Christian

The several schools of Gnosticism seem to have gradually

lost importance after the middle of the 3d century, although

some of them continued to linger till the 6th century.

Maiiichffiism was little else than a revival of it in the Syrian

form, and this system in the 4th and 5th centuries became
80 powerful as almost to be a rival to Christianity. The
great Christian father St Augustine, as is well known, was
long fascinated by its influence. Again, strangely, in the

12th century the same spirit burst forth afresh, and in

special connexion with the name of the great apostle of the

Gentiles. The sect of Paulicians, originating in the old

Syrian haunt of heresy, Samosata, spread through Asia

Jlinor, and then through Bulgaria and the borders of the

Greek empire into Italy, Germany, and France. Gibbon,

in the 54th chapter of his famous Decline and Fall of the

Roman Empire, has given a vivid and powerful description

of the fortunes and persecutions of the sect, and the readi-

ness with which its doctrines seized upon whole populations.

In southern France especially it spread like wildfire, and
for a time almost entirely displaced Catholic Christianity.

This Western development of the old Oriental dualism was
characterized by many of the features of the earlier Gnos-

ticism, such as the doctrine of the radical evil of matter,

aversion to the Old Testament as the work of an evil

Demiurge, and a docetic Christology. Extinguished in the

horrors of the Albigensian war, it can hardly be said to

have reappeared in the history of Christendom.

Literature.—Only one original Gnostic work' has survived to
modem times, the irlims ao(pia of Valentinus (edited by Petermann,
Berlin, 1851); for all further knowledge of the system we are en-

tirely dependent on the treatises of its avowed opponents,—especially

on that of Irenasus {tKtyxos t^s ^^v^tavvixov yvuffms) and on that
of Hippolytus ((\(yxos Kara iraffuv aipeatwy), although reference

may also be made to passagps bearing on the subject in the writings

of Justin Martyr, Tertullian, Clemens Alexandrinus, Origen, Euse-
bius, Philastrius, Epiphanius, Theodoret, Augustine, and Plotinus.

The subject is taken up with more or less fulness in all the church
histories, and histories of philosophy. Among the more important
recent works bearing upon the elucidation of Gnosticism may be
mentioned those of 'Sezniev (GcneCische,£)iiuick-duj!g dcr vomehmstcn
Gnostischen Systeme, 1818), Matter {Hisloire critique du Gnosiicisme,

1828, 2d ed. 1843), Baur (De Giiosticorum Christianismo Ideali,

1827 ; Die Christliche Gnosis, 1835 ; Die drci erstai Jahrhunderte,

3d ei, 1S63), Bunsen {Hippolytus u. seine Zeit, 1852-53), Lipsius

fart. "Gnosticismus" in Ersch and Graber's Encyclopddie, repub-

lished in a revised form with the title Der Gnosticismusj scin

Wesen, Ursprung, und Eniwickelung, 1860), Hamack (Zur Quel-

Unkritik der Geschichte des Gnosticismus, 1S73), Mansel {Gnostic

Heresies, 1875), and Lipsius IDie QuelUn der aUestai Ketiergcschichte

neu unlersiicht, 1875). References to the monographs by EitscH,
Volkmar, Heinrici, HOgenfeld, and others on special branches of
tlie subject wUl be'found under the several headings Bardesakes,
Basiudes, Maecion, Valektinus, &c. (J. T.)

GNU (Catoblepas), a genus of ruminant mammals con-
stituting the equine group of the antelope family, and con-
taining two species—the gnu or kokoon (Catoblepas gnu)
and the brindled gnu (Catoblepas gorgon). Owing to their
singular appearance, which has been tptly compared to that
of a creature compounded of a bison's head, a horse's body,
and an antelope's legs, their proper zoological position has
been a matter of dispute—some placing them among the
oxen, while others regard them as afonnecting link between
bovine animals and the true antelopes. The gnu measures
about 4| feet in height at the shoulders, and 9 feet in ex-

treme length. Its nose is broad and flattened, and bears on
its upper surface a crest of reversed hair, while there is an
abundant growth of bushy black hair beneath the chin and
between the forelegs. The horns, which are present in both
sexes, are very broad at their base, forming a solid helmet
on the forehead, from which they bend downwards and out-

wards, thereafter curving rapidly upwards to the tip. A
mane of light-coloured hair, tipped with brown, and present-

ing a neatly clipped appearance, extends along the neck.

^,^^r=^-V:-^

while the liorse-like tail, which is more or less of a creamy
colour, reaches to the ground. The nostrils are large, and
are furnished with a muscular valve by which they can be
closed. The gnu is a native of the arid plains of South
Africa, where it congregates in considerable herds, its rest-

lessness of disposition leading it to migrate frequently from
place to place. The fantastic appearance of those creatures

is fully equalled by the grotesqueness of their actions. Ad-
vancing, as they generally do, in single file, they may be
seen wheeling and prancing in all directions, tossing their

heads, switching their long tails, and then starting off,

especially if alarmed by the appearance of a lion, at tremen-

dous speed, raising columns of dust along their track, and
leaving their pursuers hopelessly in the rear. Should they

be surprised in their gambols by the sight of a caravan,

their exceeding inquisitiveness impels them to approach the

intruding object, which they do in a compact square, looking

all the while the very picture of defiance. "During bright

moonlight," says Captain Harris, "curiosity often prompted
a clump of gnus to approach within a few yards of our

bivouac, where they would stand for hours in the same
position, staring wildly, lashing their dark flanks, and utter-
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ID" a subdued note resembling the harsh croaking of a frog."

The noise made by the old bulls, as they roam singly during

the rutting season, is much more formidable, beiug usually

compared to the roar of the lion ; and many sportsmen who

have hunted the gnu bear testimony to the remarkable like-

ness between the solitary males with their long manes, when

seen at a considerable distance, and the "king of beasts."

They are by no means the formidable creatures their fero-

cious aspect mighfc.lead one to sappuse. However defiant

the herd appears as it approaches a caravan, the report of

a gun puts the whole troop of gnus to flight, and they are

never known to attack man unless driven thereto in self-

defence. The female has seldom more than a single young
one at a birth, the calf at first being of a whitish colour.

When captured young, the gnu may, according to Captain

Harrisj be reared by the hand on cows' milk ; and although

of uncertain temper, it can be got to herd with the cattle

on the farm. The flesh of the calf is considered a delicacy,

but that of the adult is insipid, being almost destitute of

fat Its long silky tail is in great request for chowriea, and
its hide is cut into strips and used for ropes and twine.

The brindled gnu is a more northerly form, never being

found south of the Orange river. It is readily distin-

guished from the other species by the black colour of its tail

and mane, the obscure vertical streaks on its body, its more
elevated withers, and its extremely long aquiline nose.

While equally grotesque in appearance and manner, it is

much less spirited aid active than the gnu. , Its flesh is

Jiighly prized by the natives, who also convert its hide into

mantles, rendered attractive to South-African taste by

being dressed without removing the long hair of the mane
and beard.

GO A, a Portuguese settlement on the Malabar or western

coast of India, lying between 15° 44' 30" and 14° 53' 30"

N". lat., and between 73° 45' and 74° 26' Fj long. It is

bounded on the N. by the river Tirakul or Auraimdem,
separating it from Siwant Wdri- State, on the E. by the

Western Ghits, on the S. by Kanara district, and on the

W. by the Arabian Sea. Total area, 1062 square miles;

population, 392,234.

This settlement forms a patch of foreign territory on the

east of the Bombay coast, and is surrounded on all sides,

except to the seaward, by British districts. Goa Ls a hilly

country, especially the recently acquired portion known as

the Novas Conquistas. Its distinguishing feature is the

Sahyadri fountains, which after skirting a considerable

portion of the north-eastern and south-eastern boundary,

branch off westwards across the territory with numerous
spurs and ridges. The plains are well watered by large

navigable rivers. The most important is the Mandavi river,

on whose banks both the ancient and modern cities of Goa
stand, with a fine harbour formed by the promontories of

Bardez and Salsette. The port of New Goa or Panjim is

divided into two anchorages by the projection of the cabo

(cape) from the island of Goa, both capable of safely accom-
modating the largest shipping.

Goa ranks high as regards its early importance among
the cities of western India. It emerges very distinctly in

the 14th century, and w.is visited by the famous traveller

Ibn Batuta. In the 15th century it formed the chief em-
porium of trade on the western side of India. Caravans of

merchants brought down its products to the coast, and it

was the only city in western India which enjoyed at this

period a revenue of .£10.000. Its wealth and advantageous

situation attracted the Mahometan princes of the Deccan,

and in 1469 it was taken by the BAhmani king. A fleet

of 120 ships operated from the sea; the Bdhmani troops

forced their way down the passes of ihn Ghdts ; and Goa
capitulated. It pext passed unaer the BijAnur dynasty,

oad on the arrival of A'i'U3'<"J'QU5i "t Ih? 'Jesinnijijr of the .

16th century, its military and commercial capabilities at
once struck his mind. In 1510 the fleet of Albuquerq-ae,

consisting of 20 sail of the line, with a few small vesijls

and 1200 fighting men, hove in sight off the harbour. A'
holy mendicant or jo(/i had lately foretold its conquest by
a foreign people from a distant land, and the disheartened

citizens rendered up the town to the strangers. Eight

leading men presented the keys of the gates to Albuquerque
on their knees, together with a large banner which was
usually unfurled on state occasions. Mounted on a richly

caparisoned steed, Albuquerque entered the city in a

triumphal procession, with the Portuguese banners carried

by the flower of the Lisbon nobility and clergy amidst the

acclamations of an immense multitude^who showered upon
the conqueror filigree flowers of silver and gold. Albu-
querque behaved well to the inhabitants, but was shortly

afterwards expelled by the Bijipnr king. However, he re-

turned a few months later with a fleet of 28 ships carrying

1700 men, and c^ter a bloody attack, in which 2000
Mussulmans fel xorced his way into the town. For three

days the misera'ule citizens were subjected to every atrocity.

The fifth part of the plunder, reserved for the Portuguese

crown, amounted to .£20,000.

he conquest of Goa illustrates the essentially military baiis on
wnich the Portuguese power in India rested. The subsequent
history of the town has teen one of luxury, ostentation, and decay.

After bearing a siege by the king of Bijapur, and sulTering from a

terrible epidemic, Goa reached the summit of its prosperity at the
end of the 16th centur)', during the very years when the Englis'i

Company was struggling into existence under Elizabeth. " Oca
Dourada," or Golden Goa, seemed a place of fabulous wealth to the
plain merchants who were destined to be the founders of British
India. " Whoever has seen Goa need not see Lisbon," saicl a
proverb of that day. Indeed, if the accounts of travellers are to be
trusted, Goa presented a scene of military, ecclesiastical, and com-
mercial magnificence, such as has had no parallel in the European
capitals of India. The brilliant pomp and picturesq ue display of
Goa were due to the fact that it was not only a flourishing harbour,
but the centre of a great military and ecclesiastical power. The
Portuguese based their dominion in India on conquest by the sword.
They laboured to consolidate it by a proselytizing organization which
throws all other missionary efforts in India into the shade.
Goa reached its climax of pomp and power abont the year 1300.

Immediately afterwards commenced the long struggle with the
Dutch, which before the end of the century bad stripped Portu'^
of its fairest possessions in the East. In 1603 the Dutch blockafed
Goa, but had to raise the siege. In 1635 the old epidemic fever
which had afflicted Goa in the preceding century again broke out,
and raged for fire years. In 1639 the Dutch once more blockaded
Goa, but found their meagre force of twelve ships insufficient for its

capture. In'1666 luxnry and the plague and the Dutch privateers
had effectually crippled the commerce of Goa. Thevenot in that
year drew a powerful picture of the decayed city. In 1675 Dr John
Fryer described the city es in a ruinous state, whilst the inhabitants
still made pitiful attempts at display in spite of their increasing
misery. In 1683 Goa narrowly escaped falling into the hands of
the Marhatta hordes under Sambaji. Before 1687 the abandonment
of Old Goa had taken place. " JIany streets," says an officiaVdocu-

mcnt of that year, "have now become lonely and uninhabited."
The river had silted opposite its quays, ships could no longer ap-
proach the city, the fever had again broken out, Pud the population
had moved ont to suburbs nearer the mouth of the river. In 1695
only 20,000 inhabitants remained. In 1739 the whole territory was
attacked by the Marhattas, and only saved by the unexpected ap-
pearance of a new viceroy with a fleet. Various attempts were made
in vain to rebuild Old Goa, and by the middle of the 18th century
"this fairest but poorest settlemeit had become a burden to the
Portuguese Home Government, costing no less than 300,000 piastres

a year.

"

In 1759 further attempts to rebuild Old Goa were given np, and
the governor changed his residence to Panjim or Kew Goa, the
present city, at the mouth of the river. In 1775 the population
was reduced to about 1600 souls, of whom 1198 were Christians,

almost entirely half-castes and native converts. In 1759 also the
Jesuits were expelled. They bad got into their hands what little

commerce remained, and the last touch was put to the ruin of Old
Goa. " The river washes the remains of a great city,—an arsenal

in ruins, palaces in ruins, quay walls in ruins, churches in ruins,

—

all in ruins. AVe looked and saw the site of the Inquisition, the
bishop's prison, a grand cathedral, great churches, chapels, cou-
"«nts. religious houses, on knolls surrounded byjnngle and tree*
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scattered all over ihe-country, ^We saw the cmmtling masonry
which once marked the lines of streets and enclosures of palaces,

dockyards filled with weeds and obsolete cranes."

Panjim or New Goi lies in lat 15° 30' N_, long. 75' 53' E., at

tlie moutli of the river Mandavi, and is a modem town with few
pretensions to architectural beauty. Ships of the largest tonnage
•^n lie out in the harbour, but only vessels of moderate size can be

brouglit alongside of the city. The population is estimated at

15,000. Panjim was the residence of the riceroy from 1759, and
in 1843 was ranked the capital of the Portuguese possessions in

India.

The territory of Goa, including the two cities of Old Goa and
Panjim with the adjoining country under Portuguese rule, amounts,
as already stated, to 1062 square miles. Of the total population,

namely, 392,234, nearly two-thirds or 232,089 are Eoman Catholics,

128,824 are Hindus, and 2775 Mahometans. The Roman Catholics

are subject in spiritual matters to an archbishop, who has the title

of primate of the East The Hindus and Mahometans enjoy per-

fect liberty in their religious affairs, and have their own places of

worship. Agriculture forms the chief industry of the country.

The total area under cultivation is 234,754 acres. Rice is the
slaple produce; next is the cocoa-nut, which is deemed important
from the variety of uses to which the products are applied, The
chief exports are cocoa-nuts, betel-nuts, mangoes, water-melons,

cinnamon, pepper, salt fish, gum, firewood, and salt ; and the

chief imports rice, cloth, sugar, wines, tobacco, glassware, and
hardware. The district seldom siiifers from great floods. Some
parts are subjected to inundations during heavy rains, but little

damage is done to the crops. The high-lying town of Panjim takes

its name from the native 'rord Ponji, meaning " arable land that

cannot be inundated." The total revenue in 1873-74 was £108,148;
the expenditure, £107,145. The police force numbers 919 men,
]q 1869-70 there were 137 lower schools, and 25 higher schools,

including a National Lyceum with 2433 pupils. There are also

medical and chemistry schools, and since 1870 a college for the
study of practical sciences has been established. The prevailing

endemic diseases are intermittent and remittent fevers, 4iarrhQ!a,

and dysentery." The average annual rainfall for the three years

ending 1875 was 100-22 inches.
See " Lirro dos pririletfios (la Cidada de Goa," la ArcJiitio Portuguez Oriental,

1857 ; Archivo da Rda^as de Qoa covlendo varins documenlos dos Seeutoe, 17, 1^
e 19, by J. I. de Avranches Garcia. 1872, &C- ; Fei^oesweterofogicai de 6c(i, 1807;
Bolelim de Governo dos Eslados da India, GOa and New Goa, 1833-70, Ac; O
Oabinele litterario das Fontainhas (monthly, 1818. Ac); Tolbort, "The Antho-
rities for the History of the Portuutiese in India," In Joum. of Asiatic Soc. of
Benaal, 1873; R. F.Barton, Goaandihe Blue MounlainStliSl; MnBorton,<1.£.A.
Arabia, Egypt, India, 18J9.

GOA POWDER, a drug occurring in the form of a

yellowish-brown powder, varjn'ng considerably in tint, which

has recently been brought into notice by Dr Fayrer of

Calcutta as a remedy for ringworm. It derives its

name from the Portuguese colony of Goa, where it

appears to have been introduced about the year 1852. In
1875 it was shown by Dr Lima that the substance had
been exported from Bahia to Portugal, whence it found
its way to the Portuguese colonies in Africa and Asia.

The tree which yields it belongs to the genus Andria
of the natural order Legiiniinosce, and has been named A.

Araroba. It is met with in great abundance in certain for-

ests in the province of Bahia, preferring as a rule low and
humid spots. The tree is from 80 to 100 feet high, and
is furnished with imparipinnate leaves, the leaflets of which
are oblong, about 1| inch long and f inch broad, and some-

what truncate at the apex. The flowers are papilion-

aceous, of a purple colour, and arranged in panicles. The
Goa powder or araroba is contained in the trunk, filling

crevices in the heartwood. To obtain it, the oldest trees

are selected as containing a larger quantity, and after being
cut down are sawn transversely into logs, which are then
split longitudinally, and the araroba chipped or scraped off

with the axe. During this process the workmen feel a
bitter taste in the mouth ; and great care has to he taken
to prevent injury from the irritating action of the powder
on the eyes. In this state, i.e., mixed with fi^gments of

wood, the Goa powder is exported in casks.

In India Goa jrowder has been used in the form of a paste, made
by mixing the powder with vinegar or lime juice, as a local appli-
cation for the cure of Indian ringworm. It appears to be one of the
best remedies for that obstinate disease ; and so highly is it valued
that its price in Bombay averages £3, 12s. per lb. Its use in chlo-
asma, intertrigo, and psoriasis, aswell as in variousother skin diseases,

has also been attended with considerable success. The only disad<

vantages attending its use are—that it leaves a stain which is diffi-

cult to remove, and that the powder is apt to set up severe initation
of the eyes, if it come in contact ^\-ith the conjunctiva. On this ac-
count ilr Balmanno Squiie prefers to use it in the form of oint-
ment. \\Tien given internally it has been found to act as an emetic
and pni^tive. In England it is now regarded as one of the most
efficacious remedies in intractable cases of ringworm.

GOALPARA, the most westerly district of Assam, Be-
tween 25° 21' and 26° 54' N. lat. and between 89° 44' and
91°0' E. long.,bounded on the N". by Bhutin, E. byTSAmnip,
S. by the Giro Hills, and W. by Kuch Behar and Rangpur.
The district is situated on the Brahmaputra, at the
comer where the river takes its southerly course into
Bengal The scenery is striking. Along the banks of the
river grow clumps of cane and reed ; farther back stretch
fields of rice cultivation, broken only by the fruit trees

surrounding the villages, and in tlie background rise the
fore3t-c!ad hills overtopped by the white peaks of the
Himalayas. The soil of the hills is of a red ochreous earth,

with blocks of granite and sandstone interspersed ; that of

the plains is of alluvial formation. Earthquakes are

common and occasionally severe shocks have been experi-

enced. The Brahmaputra annually inundates vast tracts

of country. Numerous extensive forests yield 'valuable

timber. Wild animals of all kinds are found.

Goalpara has always formed the frontier between Bengal and
Asssam ; originally it must have constituted part of the legendary
Hindn kingdom of Kamn'ip ; from that it mr.st have fallen into the
hands of the early rajas of Kuch Behar, who, however, were nnable
long to retain their kingdom. From the east the wild Ahnms came
down the valley of the Bralimaputra, while from the west the
Mughnls extended the limits of the Dellii empire. ,In 1608 the
Mughuls came into collision with the Ahams, but were forced to
retreat with a decisive defeat. "The district came into Briti.«h pos-
session with the rest of Bengal in 1765. It h.ts undergone several

changes in administration, and in 1872, when Assam was consti-

tuted a separate administration, Goalpara was included within it
In 1872 the population was 407,714.-311,419 being Hindus,

and 89,916 Mahometans. Goal[i.ira town, with between 3000 and
4000 inhabitants, is the moit populous place, as well as the chief

centre of trade. Dhubri is the poiut where Uie traffic of northern
Bengal is shipped on board the Assam steamers. Ganripur and
Lakhshmipur carry on a thriving trade' in timber.

Rice forms the staple crop of the district. Mustard and jute ore
also largely grown. The area under cultivation is estimated at

600,000 acres, or about one-third of the total area. The district is

not liable to an)' form of natural calamity; occasion.illy blights

have been caused by worms and insecLs, but the harveits have
never been affected. The manufactures consist of the making of

brass and iron utensils and of gold and silver ornaments, weaving
of silk cloth, basket-work, and pottery. The cultivation of tea has
recently been introduced, and is advancing considerably. The chief

centres of traffic are Goalpara town, Dhubri, Jogigopha, Bijni,

Ganripur, and Singiwdri. Local trade is in the bauds of Marwari
merchants, and is carried on at the bdzdrs, weekly hats or markets,
and periodical fairs. The chief exports are mustard-seed, jute,

cotton, timber, lac, silk cloth, india-rubber, and tea ; the imports,

Bengal rice, European piece goods, salt, hardware, oU, and tobacco.

The Brahmaputra and its tributaries are the chief means of com-
mnnication, and are navigated by river steamers and the largest

native boats, Goalpara is considered an unhealthy district &th
for Europeans and for natives. The principal diseases are intermit-

tent and remittent fevers, dianhcea, dysenterj', rheumatism, and
chest complaints. Cholera frequently occurs in an epidemic form,

and small-pox is more or less prevalent every year. The mean
annual temperature is 75° Fahr. ; and the average annual rainfall is

98"75 inches.

GoXLP.iKA, the chief town of above district, situated on

the left bank of the Brahmaputra, in 26° 11' 0" N. lat.,

90° 41' ' E. long. It was the frontier outpost of the

Mahometan power in the direction of Assam, and has long

Tjeert a flourishing seat of river trade. The civil station is

built on the summit of a small hill commanding a magnifi-

cent view of the valley of the Brahmaputra, bounded on the

north by the snowy ranges of the Himalayas and on the

south by the Gdro hiUs. The native town is built on the

western slope of the hUl, and the lower portion is subject

to inundation from the marshy land which extends in eveiv

direction. Population (1872) 4678.
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GOAT. All tliB species of the genus Capra may be

divided into two classes, the one being represented by the

ibex (see Ieex) and the other the goat The latter class is

subdivided into the Eegagrus or wild goat (Capra (egagrus)

and the domestic goat [Capra hircus), of which there are

many varieties.

The Wild Goat, prPaseng of the Persians {Capra eegagrus,

PaU.), is an inhabitant of the mountainous regions of Cen-
tral Asia from the Caucasus to the Himalayas, and is

occasioually met •svith in troops at -great elevations. It

Btanils somewhat higher than any of the domesticated
varieties of the goat, from which it further differs in its

stouter limbs and more slender body. Its neck is short,

and is thus fitted to bear the enormous horns, which in the
male are larger proportionally than in any other ruminant
animal. These measure nearly three feet in length, are

obscurely triangular in form, transversely ridged, and are

bent backward as in the domestic varieties. The wild
goat of the Himalayas, according to Darwin, when it

happens to faU accidentally from a height, makes use of its

massive horns by bending forward its head and alighting

on them, thus breaking the shock. In the female the
liorns are exceedingly diminutive, or are altogether awant-
ing. The fur, which over the greater part of the body is

short, is of a greyish-brown colour, with a black line

running along the entire length of the back ; the short tail

and the muzzle are also black, while the under surface of

the neck, and the beard, which is present in both sexes, are

of a brown colour. . The paseng is exceedingly wary of the

approach of man, and as its agility is no less remarkable
there has been little opportunity of studying it closely.

The concretions known as hezoar- stones, which were for-

merly much used in medicine and as antidotes of poison,

are believed to have been originally obtained from the
intestines of this species.

Considerable diversity of opinion has been expressed by
naturalists as to the original stock of the domestic goat,

which is met with in nearly every quarter of the globe,

—

the now prevalent and the most probable opinion being
that the various domestic breeds are severally descended
from wild stock now extinct Beth the ibex and the
asgagrus interbreed freely with the conunon goat, though
the produce is not always fertde. Instances of this are

not unusual in the Alps and Pyrenees, where goats

abound in a semi-domesticated state. Hybrids between
the goat and the sheep are also known to have occurred,

but are rare.

The following are the chief domesti; breeds, possessing

distinct characteristics :—the C6mmon Goat, the Maltese,

the Syrian, the Angora, the Cashmere, the Nubian or

Egyptian, and the Dwarf Goat of Guinea.
The Common Goat.—This has many varieties which diflfer

from each other in length of hair, in colour, and slightly in

the configuration of the horns. The ears are more or less

upright, sometimes horizontal, but never actually pendent,

as in some Asiatic breeds. The horns are rather flat at the

base and not unfrequently corrugated ; they rise vertically

from the head, curving to the rear, and are more or less

laterally inclined. The colour varies from a dirty white to

a dark-brown, but never black, which indicates Eastern

blood. lilost of the European countries possess more than

one description of the common goat. In the British Isles

there are two distinct types, one short and the other long

haired. In the former case the hair is thick and close, witli

frequently an undercoat resembling wool. The horns are

large in the male, and of moderate size in the female, flat at

the base and inclining outwards. The head is short and
itapering, the forehead flat and wide, and the nose small

;

the legs strong, thick, and well covered with hair. The
colour varies from white or grey to black, but is frequently

fawn, with a dark lino down the spine and across tho
shoulders. The other variety owns a shaggy eoat, gene-
rally of a reddish-black hue, though sometimes grey or pied
and occasionally white. The head is long, heavy, and ugly,
the nose coarse and prominent, the horns are situated close
together, and often continue parallel almost to the extremi-
ties, being also large, corrugated, and pointed. The legs arc
long, and the sides flat, the animal itself being generally
gaunt and thin. This breed is peculiar to Ireland, the
Welsh being of a similar description, but more often white.
The short-haired goat is the English goat proper. From
the constant crossing however that takes place between
these native breeds and imported foreign specimens, one
meets in England with animals possessing very great diver-
sity of form. Both the British breeds and those from abroad
are frequently ornamented with two peculiar tassel-like

appendages, which hang near together under the throat It
is supposed by many that these ornaments are traceable to

some foreign origin ; but although there are foreign breeds
that possess them, they appear to pertain quite as much to

the English native breeds as to those of distant c6untrie3,

and indeed the peculiarity referred to is mentioned in
very old works that describe the» goats of the British

Islands. The milk produce in the common goat as well as
other kinds varies very greatly with individuals. Irish goats
often yield a quantity of milk, but the quality is compara-
tively poor. The goats of France are very similar to those

of Britain, varying in length of hair, colour, and character

of horns. A French writer describes them as possessing " a

particularly neat and compact head, small mouth, horns cor-

rugated, and inclining upwards and outwards, a thin neck,

narrow chest, and long body, long but muscular legs, and in

colour white, black, fawn, or pied." The Norway breed is

frequently pure white with long hair ; it is rather small in

size, with small bones, a short rounded body, head small

with a prominent forehead, and short, straight, corrugated

horns. The facial line is concave. The horns of the mala
are very large, and curl round after the manner of the wild

goat, with a tuft of hair between and in front

The Maltese Goat has its ears long and wide and per-

fectly pendulous, hanging down below the jaw. The hair

is long and cream-coloured. Specimens of this kind are

usually hornless, which is perhaps the cause of it having
been called the "Hornless "Variety." It would appear,

however, that the absence of these appendages is simply
a freak of nature, and not the peculiar characteristic of a
particular species.

The Syrian Goaf.—This breed is met with in various

parts of the East, in Lower Egypt, on the shores of the

Indian Ocean, and in the island of Sladagascar. Both its

hair and ears are excessively long, the latter so much so

that they are sometimes dipt to prevent their being torn

by stones or thorny shrubs. Its horns are somewhat erect

and spiral, with an outward bend.

The Angora Goat is often confounded with the Cashmere,

but is in reality quite distinct from it. The principal

feature of this breed, of which there are two or three

varieties, is the length and quantity of its hair, which has

a particularly soft and silky texture, covering the whole

body and a great part of the legs with close matted ringlets.

Tho horns of the male differ from those of the female, being
directed vertically and in shape spiral, whilst in the female

they have a horizontal tendency, somewhat like those of a
ram. The fate has a sheepish expression. The coat is com-
posed of two kinds of hair, the one short and coarse and of the

character of hair, which lies close to the skin, the other long

and curly and of the nature of wool, forming the outer

covering. Both are used by the manufacturer, but the ex-

terior portion, which makes up by far the greater bulk, is

much the more valuable. The process of shearing takes
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place in early spring, ant! is coaJuctocl with the utmost

care ; the average amount of wool yielded by each animal

is about 2i H). The best quality comes from castrated

males, the females producing the next best. The annual ex-

port of wool from Angora is estimated at about 2,000,000 tt),

and its value at £200,000. Large herds are shipped at

Constantinople and sent to Cape Colony, where this breed

thrives well and is largely propagated, the climate being

specially suitable to the perfect development of the wool.

A very valuable consignment of these animals arrived in

London in May 1879 for transshipment to the Cape, having

been procured from different parts of Asia Minor, by means
of great personal exertion, by Mr J. B. Evans, a South-

African goat farmer. The wool, or mohair, as it is techni-

cally termed, of these goats was remarkably long, fine,

and heavy, the average weight of the produce of the herd

l»eing reckoned at 6 B per head. So highly is this breed

Fio. 1.—Angora Male Goat.

'esteemed by the Turkish farmers that it was with the

greatest reluctance they were induced to sell them, and
then only at exorbitant prices, some of the males costing

£250 and females £150. £50 and £60 are common
prices for these goats at Angora. Fig. 1 is from a photo-

graph of the finest male of the flock, the fleece of which
was estimated to weigh when shorn full 15 lb. The breed

was^ introduced at the Cape about 1864. In 1878,

according to the customs returns, 1,300,585 lb weight of

mohair was exported, of the value of £105,313. The
Angora is a bad milker and an indifferent mother, but its

flesh is better eating than that of any other breed, and in

its native country is preferred to mutton. The kids are

born very small, but grow fast, and arrive early at maturity.

This variety of the goat approaches nearest in its nature,

form, and habits to the sheep, even the voice having a
strong resemblance.

The Cashmere Goat.—This animal has a delicate head,

with semi-pendulous ears, which are both long and wide.

The hair varies in length, and is coarse and of difi'erent

colours according to the individual. The horns are very
erect, and sometimes slightly spiral, inclining inwards and
to such an extent in some cases as to cross. The coat is

composed, as in the Angora, of two materials ; but in this

breed it is the under coat that partakes of the nature of

wool and is valued as an article of commerce. This under-
growth, which is of a uniform greyish-white tint, whatever
the colour of the nair may be, is beautifully soft and silky,

and of a fluffy description resembling down. It makes its

appearance in the autumn, and continues to grow until the
following spring, when if not removed, it falls off naturally;

its collection then commences, occupying from eight to
ten days. Tho animal undergoes during that time a
process jf combing by which all the wool and a portion of

the hair, which of necessity comes with it, is removed^ The
latter is afterwards carefully separated, when the fleece in

^ good specimen weighs abottt half a pound, being worth

between half to three quarters of a rupee. It is sold by
the "turruk" of 12 ft. This is the material of which the
far-famed and costly shawls are made, which at one time
had such a demand that, it is stated, " 16,000 looms were
kept in constant work at Cashmere in their manufacture."
Those goats having a short, neat head, very long, thin ears,

a delicate skin, small bones, and a long heavy coat, are
for this purpose deemed the best. Tiiere are several
varieties possessing this valuable quality, but those of
Cashmere, Thibet, and Mongolia are the most esteemed.
About the year 1816 a small herd of Cashmeres was intro-

duced into France with a view to acclimati.'.e and breed
them for the sake of their wocJ, but the enterprise failed.

A few were purchased and brought over to England by
Mr C. T. Tower, who, by careful treatment, so far succeeded
with vhem that, in course of time, he had a shawl made
from their fleece, which turned out to be of good quality.

At the death of the owner some years later, the herd, which
had then deteriorated through in-breediug, was presented

to the Queen and placed in Windsor Park.

The A^uhian Goat, which is met with in Nubia, Upper
Egypt, and Abyssinia, differs greatly in appearance from
all those previously described. The coat is in the female

extremely short, almost like that of a race-horse, and the

legs are very long. This breed therefore stands considerably

higher than the common goat. One of its peculiarities is

the strongly convex shape of the face, the forehead being

very prominent and the nostrils sunk in, the nose itself ex-

tremely small, and the lower lip projecting from the upper.

The ears are long, broad, and thin, and hang down by the

side of the head like a " double lop " rabbit. The horns

are quite black, slightly twisted, and very short, flat at tha

base, pointed at the tips, and recumbent on the head. But

Fio. 2.—Nubian Goat.

little was known of this breed in Europe—in the West at

least—until some ten or twelve years ago, when some were

imported into France by the Soci^t6 d'Acclimatation of

Paris, who found its milking qualities to surpass those of

all other breeds. Among the goats that are met with in

England a good many show unEiistakable signs of a more

or less remote cross with this breed, derived probably from

specimens brought from the East on board ships for supply-

ing milk during the voyage. It is no doubt on this account

that they often go by tb*J name of " Indian " goats.

The Nepaid Goat appears to be a variety of the last breed,

it having the same arched facial line, pendulous ears, and

long legs. The horns, however, are more spiral TJie colour

of the hair, which is longer than in the Nubian, is black,

grey, or white, with black blotches.
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The Guinea Goat is a dwarf species originally from the

coast whence its name is derived. There are three varietiea

Besides the commonest (Capra recurva, Linn.), there is

a rarer breed (Capra ' depressa, Linn.), inhabiting the

Mauritius and the islands of Bourbon and Madagascar.

The other variety Is met with along the White Nile, in

Lower Egypt, and at various points on the African coast

of the Mediterranean. Some of these dwarf goats may be

seen at the Jardin d'Acclimatation in Paris.

Habils and ManagemerU.—The milch goat has been aptly

described as the " poor man's cow "—a designation it well

merits, for with a couple of these animals the cottager may
at an almost nominal expense enjoy the same advantages in

a domestic point of view as the rich man with his

" Alderney." Comparatively few are kept in England,

because the advantages of goat-keeping are but very im-

perfectly known, and also on account of the large propor-

tion of land under cultivation. The goat in a state ef

nature frequents hills and mountainous places, and in a

domesticated condition it generally gives preference to

elevated situations ; but it is a mistake to suppose that it

will not thrive on low ground. Being natura''y adapted

to rocks and dry soils, however, it should not be exposed

in marshy places, as this brings on disease of the feet and
general ill health ; otherwise there is no animal more nni-

formly hardy. The common varieties will stand heat and
cold equally well, but have a decided objection to storms

of wind and rain ; when they are left to roam loose,

therefore, a rough shed should be erected to shelter them
from the weather. Under this arrangement a goat may
be left out day and night the whole year round ; but, if

it is kept for the sake of its milk, the yield is greater and
it thrives better if housed during winter. Owing to the

troublesome propensity of these animals to bark trees and
destroy shrubs by nipping off all young and tender shoots,

they should not be allowed to roam loose—except on a
common—unless proper protection is afforded by wire

netting or some such arrangement.

The goat breeds, generally speaking, bnt once a year. If

well housed and under liberal treatment, it will bring forth

young twice in twelve months ; but this is not advisable.

As a rule, at the first birth one kid only is produced, but
afterwards two.and sometimes three. One has been known
for three consecutive years to drop four at a birth; but
this is rare and by no means desirable, as the progeny are

sure to be small and thrive badly,—the dam in most cases

having insufficient milk for so large a family.

The goat propagates at a very early period of its life.

The male is generally capable of engendering at seven

months ; and, in the case just referred to of four at a birth,

the father on one occasion was barely six months old,

One is sufficient for a hundred females. The latter bring

forth at twelve months, and sometimes earlier. For the
sake of the future growth and productiveness of the animal,

however, it is unwise to permit intercoursa between the
sexes earlier than at eighteen or at least sixteen months.
It is owing to the baneful practice of letting theni breed
as soon as they will, under the mistaken idea that a more
rapid return is obtained, that so many diminutive specimens
are met with, both dam and progeny being spoiled in

consequence.

The best kind for milch purposes are those with long
and deep bodies, not necessaril3' so broad at the chest as

about the haunches, the belly ample, and the legs tolerably

short ; head fine and tapering, with prominent eyes, cars

long, thin, wide, and inclining horizontally, horns short and
not corrugated, neck thick, and coat close and short. The
odder above all must be not only large but soft and elastic,

with nice pointed teats. Hornless specimens are often the
best milkerflk

The goat has 32 teeth, and by these the age up to five

years jnay be pretty accurately ascertained. The lower
jaw possesses 12 molars and 8 incisors, and the upper 12
molars alone. , The kid at its birth has 6 molars but no
incisors ; the latter, however, are generally all cut in about
three weeks, the first cut molar being visible at three
months. At a year or fifteen months old the two front
" milk teeth," as the first set. of incisors are called, fall,

and are replaced by permanent ones ; the next two at from
two years to thirty months, the third pair from two and a

half to three and a half years, and the fourth and last at

from, three and a half to four and a half years. Wien all

are changed the mouth is said to be " fidl."

Between two and five years old the ahe-goat gives the
best return in milk, continuing productive often for eight

or nine years ; its length of life is on an average from ten
to fifteen. These animals vary very, greatly in the quan-
tity of mUk theyyield. An ordinary specimen gives from
2 to 3 pints, a superior one 2 quartsi, and occasionally

first-rate individuals are found supplying 3 quarts a day.

The Nubian breed surpasses the common goat in this

respect, as the following table from the French work of

M. du Plessis will show, in which the yield of a Nubian
is compared with that of a half-bred, itself a superior

milkeR

nd IftMan a
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GOATSUCKER, a bird from very ancient times absurdly

believed to have the habit implied by the common name
it bears in many European tongues besides our own

—

as testified by the Greek AiyoOrjXa';, the Latin Capri-

mvlgtts, Italian Succiacajyre, Spanish Chotacabras, French

Tellechevre, and . German Ziegenmelker. The common
Goatsncker {Caprimulgus- europceus, Linn.), is admittedly

the type of a very peculiar and distinct Family Caprimul-

gidce, a group remarkable for the flat head, enormously

wide mouth, large eyes, and soft, pencilled plumage of it^

members, which vary in size from a Lark to a Crow. Its

'position has been variously" assigned by systematists.

Though of late years judiciously removed from the Fasseres,

'in which Linnseus placed all the species known to him.

Professor Huxley considers it to form, with two other

Families—^the Swifts (Cypselidae) and Humming-birds

(TrocMlidie), the division Cypselomorjihce of his larger group

^jithognathce, which is equivalent in the main to the

Linnseaii Pas^eres. There are two ways of regarding the

Capriniidgidre—one including the genus Podargu$ and its

allies, the other recognizing them as a distinct Family,

Podargidee. As a matter of convenience we. shall here

comprehend these last in the Caprimulgidce, which will

then contain two subfamilies, CaprimulgincB and Fodar-

(jinije ; for what, according to older authors, constitutes a

third, though represented only by Sleatomis, the singular

f?^=^^^^'\ ^^f-

^"X

Common Goatsucker.

Oil-bird, or Guacharo, certainly seems to require separation

as an independent' Family (see Guachaeo).
Some of the differences between the Caprimnlgince and

Po'.Ltrgince have been pointed out by Mr Sclater (Proe. Zool.

Soc, 1866, p. 123), and are very obvious. In the former,

the outer toes have /oar phalanges only, thus presenting a
very uncommon character among birds, and the middle
clan'3 are pectinated; while in the latter the normal number
of five phalanges is found, and the claws are smooth, and
other distinctions more recondite have also been indicated

by him (torn, cit., p. 582). The Capmnulgince may be
further divided into those having the gape thickly beset by
strong bristles, and those in which there are few such
bristles or none—the former containing the genera Capri-
mufgus, Antrostomus, Nyclidromus, and others, and the

latter Podager, Chordiles, Lyncornis, and a few more.

The common Goatsucker of Europe (C. europceus) arrives

late in spring from its winter retreat in Africa, and its pre-

sence is soon made known to us by its habit of chasing its

prey, consisting chiefly of moths and cockchafers, in the even-

ing-twilight. As the season advances the song of the cock,

from its singularity, attracts attention amid all rural sounds.

This song seems to be always uttered when the bird is at

rest, though the contrary has been asserted, and is the con-

tinuous repetition of a single burring note, as of a thin lath

fixed at one end and in a state of vibration at the other,

and loud enough to reach in still weather a distance of half-

a-mile or more. On the wing, while toying with its mate,
or performing its rapid evolutions round the trees where it

finds its food, it has the habit of occasionally producing
another and equally extraordinary sound, sudden and short,

but somewhat resembling that made by swinging a thong
in the air, though whether this noise proceeds from it'j

mouth is not ascertained. In general its flight is silent, but
at times when disturbed from its repose, its wings may be
heard to smite together. The Goatsucker, or, to use per-

haps its commoner English name, Nightjar,' passes the day
in slumber, crouching on the ground or perching on a tree

—in the latter case sitting nnt across the branch but length-

ways, with its head lower than its bouy. In hot weather,

however, its song may'sometimes be heard by day and even

at noontide, but it is then uttered, as it were, drowsily, and
without the vigour that characterizes its crepuscular or

nocturnal performance. Towards evening the bird becomes
active, and . it seems to pursue its prey throughout the

night uninterruptedly, or only occasionally pausing for a

few seconds to alight on a bare spot—a pathway or road

—

and then resuming its career. It is one of the few birds

that absolutely make no nest, bul lays its pair of beautifully-

marbled eggs on the ground, generaUy where the herbage

is short, and often actually on the soil. So light is it that

the act of brooding, even where there is some vegetable

growth, produces no visible depression of the grass, moss,

or lichens on which the eggs rest, and the finest sand

equally fails to exhibit a trace of the parental act. Yet
scarcely any bird shows greater local attachment, and the

precise site chosen one year is almost certain to be occupied

the next. The j'oung, covered" when hatched with dark-

spotted down, are not easily found, nor are they more easily

discovered oa becoming fledged, for their plumage almost

entirely resembles that of the adults, being a mixture of

reddish-brown, gre}-, and black, blended and mottled in a

manner that passes description. They soon attain their fnll

size and power of flight, and then take to the same manner
of life as their parents. In autumn all leave their sum-

mer, haunts for the south, but the exact tiine of their

departure has hardly been ascertained. The habits of the

Nightjar, as thus described, seem to be more or less essen-

tially those of the whole Subfamily—the differences obser-

vable being apparently less than are found in other gtoupa

of birds of similar extent.

A second species of Goatsucker (C. rnJicolUs), which is

somewhat larger, and has the neck distinctly marked with

rufous, is a summer visitant to the south-western parts of

Europe, and especially to Spain and Portugal. The occur.

rence of a single example of this bird at Killingworth,

near Newcastleon-Tyne, in October 1856, has been re-

corded by Mr Hancock {This, 1862, p. 39) ; but the season

of its appearance argues the probability of its being but a

casual straggler from its proper home. Many other species

of Cftprinudgus inhabit Africa, Asia, and their islands,

while one (C macrurns) is found in Australia. Very

nearly allied to this genus is Antrostonus, an American

group containing many species, of which the Chuck-will's-

widow {A. carolinensis) and the Whip-poor-will {A. voci-

ferus) of the eastern United States (the latter also reaching

Canada) are familiar examples. Both these birds take

their common name from the cry they utter, and their

habits seem to be almost identical with those of the Old-

World Goatsuckers. Passing over some other forms which

need not here be mentioned, the genus Nyclidromus,

though consisting of only one species {E. alhicollii) which

' Other English names of the bird are Evejar, Fern-OwI, ChnmOwl.

and Wteel-bird—the last from the Ijird'a song resembling the nois*

made by a spinnins-wheel In motion.
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inhabits Cential and part of South America, requires re-

mark, since it Las tarsi of sufficient length to enable it

to run swiftly on the ground, while the legs of most birds

of the Family are so short that they cau make but a

shuffling progress. Edeothreptts, with the unique form of

wing possessed by the male, needs mention. Notice must

also be taken of two African species, referred by some
ornithologists to as many genera {Macrodiptayx and Cos-

metorim), though probably one genus would suffice for

both. The males of each of them are characterized by the

wonderful development of the ninth primary !u either

wing, which reaches in fully adult specimens the extia-

ordinary length of 17 inches or more. The former of

these birds, the C. macrodiptaus of Afzelius, is considered

to belong to the west coast of Africa, and the shaft of the

elongated remigea is bare for the greater part of its length,

retaining the web, in a spatulate form, .only near the tip.

The latter, to which the specific name of nexillariiis was
given by Tsli Gould, has been found on the east coast

of that continent, and is reported to have occurred in

Madagascar and Socotra. In this the remigial streamers

do not lose their barbs, and as a few of the next quills are

also to some extent elongated, the bird, when flying, is

said to look as though it had four wings. Specimens of

both are rare in collections, and no traveller seems to have
tad the opportunity of studying the habits of either so as

to suggest a reason for this marvellous sexual development.

The second group of Caprimulginae, those which are but

poorly or not at all furnished with rictal bristles, contains

about five genera, of which there is here only room to par-

ticularize Lyncornh of the Old World and Chordiles of the

New. The species of the former are remarkable for the

tuft of feathers which springs from each side of the head,

above and behind the ears, so as to give the bird an appear-

ance like some of the " Homed " Owls—those of the genus
Scops, for example ; and remarkable as it is to find certain

forms of two Families, so distinct as are the Slrigidw and
the Caprimnl(/idce, resembling each other in this singular

external feature, it is yet more remarkable to note that in

some groups of the latter, as in some of the former, a very

curious kind of dimorphism takes place. In either case this

has been frequently asserted to be sexual, but on that point

doubt may fairly be entertained. Certain it is that in some
groups of Goatsuckers, as in some groups of Owls, indivi-

duals of the same species are found in plumage of two
entirely different hues—rufous and grey. The only ex-

planation as yet offered of this fact is that the difference is

sexual, but, as just hinted, evidence to that effect is con-

flicting. It must not, however, be supposed that this com-
mon feature, any more than that of the existence of tufted

forms in each group, indicates any close relationship

between them. The resemblances may be due to the same
causes, concerning which future observei-s may possibly

enlighten us, but at present we must regard them as analo-

gies not homologies. The species of Lyncomis inhabit the
Malay Archipelago, one, however, occurring also in China.
Of ChordiUs the best known species is the Night-hawk of

North America (C. virginianus or C. popetue), which has
a wide range from Canada to Brazil. Others are found in

the AntUles and in South America. The general habits of

«11 these birds agree with those of the typical Goatsuckers.
We have next to consider the birds forming the genus

Podargits and those allied to it, whether they be regarded
as a distinct Family, or as a Subfamily of Ca^Jriviulgidce.

As above stated, they have feet constructed as those of birds
noruially are, and their stemnra seerns to present the con-
stant though comparatively trivial difference of having its

posterior margin elongated intp two pairs of processes, while
on'.y ona pair is found in the true Goatsuckers.. Pcdargxia
incluiles the bird {^l'. cuvien) known from its cry as Morepork
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to Tasmanian colonists, and several other species, the nnm-
ber of which is doubtful, from Australia and New Guinea.
They have comparatively powerful bUls, and it wotdd seem
feed to some extent on fruits and berries, though they
mainly subsist on insects, chiefly Cicadceani Fhasmidae.
They also differ from the true Goatsuckers in having the
outer toes partially reversible, and they are said to build a
flat nest on the horizontal branch of a tree for the r>_ception

of their eggs, which are of a spotless white. Apparently
allied to Pudargus, but differing among other respects in
its mode of nidification, is jEgothdes, which belongs also to
the Australian Subregion ; and further to the northward,
extending' throughout the Malay Archipelago and into India,

comes Batrachostomus, wherein we again meet with species

having aural tufts somewhat like Lyncomis. The Podar-
gincE are thought by some to be represented in the New
World by the genus Nyclibivs, of which several species occui
from the AntUles and Central America to Brazil. Finally,

it maybe stated thai none of the Caprimnlgidce seem to occur
in Polynesia or in New Zealand, though there is scarcely

any other part of the world suited to their habits in which
members of the Family are not found. (a. n.)

GOBELIN, the name of a family of dyers, who in all

probability came originally from Eheims, and who in the
15th century established themselves in the Faubourg Saint

Marcel, Pans, on the br.nks of the Bievre. The fii-st head
of the firm was named Jehan, and died in 1476. He dis-

covered a peculiar kind of scarlet dye, and he expended so

much money on his establishment that it was named by the

common people lafdie Gobelin. To the dye works there

was added in the 16th century a manufactory of tapestry;

So rapidly did the wealth of the family increase, that in

the third or fourth generation some of them forsook their

trade and purchased titles of nobility. More than one of

their number held offices of state, among others Balthasar,

who became successively treasurer general of artillery,

treasurer extraordinary of war, councillor secretary of the

king, chancellor of the exchequer, councillor of state, and
president of the chamber of accounts, and who in 1301
received from Henry II. the lands and lordship of Brie-

comte-Robert. He died in 1603. The name of the

Gobelins as dyers cannot be found later than the end of

the 1 7th century. In 1662 the works in the Faubourg
Saint Marcel, with the adjoining grounds, were purchased
by Colbert on behalf of Louis XIV , and transformed into

a general upholsterj' manufactory, in which designs both

in tapestry and in all kinds of furniture were executed

under the superintendence of the royal painter Lebrun.

On account of the pecuniary embarrassments of Louis XIV.,
the establishment was closed in 1694, but it was reopened

in 1697 fur the manufacture of tapestry, chiefly for royal

use and for presentation. During the Revolution and the

reign of Napoleon the manufacture was suspended, but it

was revived by the Bourbons, and in 1826 the manufacture

of carpets was added to that of tapestry. In 1871 the

buUding was partly burned by the Communists.

See Lacordaire, Notice histarique sur Ics maniifacturea impiriala
de tapisscrie des Gobelin et de tapis de la Savonnerie, pritidic Uu
(ataloijuc dcs tapissciiea j«i y sont exposees, Paris. IS.'iS ; and also

the article TAPEsrRY

GOBI is the name usually applied by European geo-

graphers to a vast stretch of desert in Central Asia, which

has its western limits in the neighbourhood of 75° K long.,

and its eastern somewhere between 114° and 115°. Like

many other geographical designations, the word is not only

of doubtful origin, but in conventional usage has modified

its meaning. According to Sir T. Douglas Forsyth, it is

originally the Turki for " great " ; and Richthofen informs

' In New Zealand, hoTrevcr, this namd la givea to an Owl (.Sccio-

glauz nova-zelandia).
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Bs that by the Chiuess it is employed, not as a proper name,

but, like Shamo, as a general term for any sandy and desert

piece of country. This being the case, the great German
geographer proposes to displace the word Gobi in European

usage by the Chinese Han-hai or Dry Sea, suggestive as he

says not only of the present appearance but also of the

'former history of the region ; but it is to be feared that

. the older designation has become too familiar, and the dis-

advantages arising from its use are df too recondite a char-

acter, to render it likely that his proposal will be generally

accepted.

As a sea the Gobi or Han-hai must have been comparable

in extent to the Mediterranean, and the ancient coast-line

cin be pretty clearly recognized. In its present state it

may be divided into two distinct basins, the western taking

its name from the river Tarim or Tarym, and the eastern

from the Ciilnese Shamo or "Sand Desert." The Dzun-
gariau valley stretches westwards like a gulf. The Tarim
basin is bounded on the S. by the range of mountains which,

under various names applicable to different portions, such

as the Kwcnlun and the Altyntag, forms the northward rim
of tlie great plateau of Thibet ; on the west it comes up to

the spurs of the Pamir plateau, and; on the north it lies

along the foot of the Thiau Shan. If we measure from the

source of any of its principal tributaries, the Tarim must
have a course of more than 1000 miles. The headwaters
rise iu the mountains just named, and the more important of

them in the south and west. The Tvhotan river and its

confluent the Kara-Xash both descend from the Karakorum
mountains, and flow in a generally northward direction;

tho Ziiafshan or Yarkand River, rising in the same range,

winds about iu the fii-st part of its course so as to enter the

Gobi almost from the west; and the Kizil Su or Kashgar
River has its numeious head streams in the Kizil Yart

mountains belonging to the Pamir plateau. The Aksai

River and the Shah Yar are the mo?t important contributions

from the Thian Shan. Tho course of all of these rivers

after they enter the Gobi is largely matter of conjecture,

and all that can be asserted with confidence is that they

unite to form the Tarim, and find their final goal in an
inland lake. They ha /a probably all reached a common
channel about 82' E. long. ; but as the stream presses east-

ward it again breaks up into numerous branches, the

arrangement of which, except along the route followed by
Przhevalski, is still unknowu. As it passes east the stream

gradually loses iu volume by absorption, evaporation, and
the demands of riparian populations. In the neighbourhood
of the Ugendarya, the breadth is about 300 or 360 feet,

and the depth about 20. The course of the Tarim lies

much nearer the northern side of the Gobi than the southern,

but it gnxdually trends southeast, and at length passing

through Lake Karaburan, loses itself in Lake ChonKul
(i.e., great lake) or Kara-Kurehin. ^Thislast lake is identi-

fied with the famous Lob-nor, the position of which has

been one of the outstanding problems of comparative geo-

graphy. Against the identification a number of objections

have been urged by Richthofen {'•/. " Bemerkungen za den
Ergebnissen von Ober-lieut. Prejewalski's Reise " in ^eit-

sck. fur Erdk., Berlin, 1878), the most important of which
are the prevailing tradition that the Lob-nor was a salt

lake while .the ChonKul is fresh, and the fact that the

Ciiinese maps place the Lobnor to the north of the position

assigned to the Chou Kul, which according to Przhevalski

lies about 39° 30' N. lat., immediately to the N. of ths

Altyntag range (13,000 to 11,000 feet high). The
country through which the Lower Tarim flows is dreary

and monotonous. " In general," reports the traveller, " tho

Lob-nor desert is the wildest and most unfertile of all that

I have yet seen in Asia ; it is sadder than the desert of

Ala-Shan." A me^sre vegetation of tamarisks and reeds

lines the course of the river. Away towards the souths
west there stretch, if we may trust to native reports, those
vast fields of drifting and treacherous sands which have
given so much of its terror to the legendary account of the
desert of Gobi That the reports are in the main true, and
that the legends are founded on fact, appears to be rendered
probable by the statements of Sir T. Douglas Forsyth, who
has contributed an interesting paper on the subject to the
Proceedings ofthe Royal Geographical Society (1876). The
population of the Tarim basin is scanty and poverty-stridden.
On the Lower Tarim there are nine villages with a total of

1200 souls. Cattle-rearing is more general than agriculture,

which indeed is of the most recent introduction, 'and con-

fines itself to barley and wheat. Mahometanism is the uni-

versal religion, and the language appears to be identical

with the Taranchi and the Sart.

The Shamo or easteru basin is quite different in its char-

acter. Here we iiave no large river like the Tarim, and,

instead of its boundaries being marked by lofty ranges of

mountains from 13,000 to 20,000 feet high, the ground
gradually rises in a series of scarcely marked terraces. The
central point, at Ozon Khoshu, is the lowest discovered iu

Central Asia, being only 607 metres (1948 feet) above the

level of the sea. " The aspect of the country," says Ney
Elias, " who crossed in a north-westerly direction from
China, is that of low hills or downs, with valleys and plains

intervening, the whole of a rocky or stony nature rather

than sandy, though patches of sand do occur every her^e and
there. What little vegetation exists is chiefly composed of

weeds, 'scrub,' and heath, there being scarcely any grass,

and only a dwarfed and stunted tree here and there, in the

gorges or passes of those low rocky ranges that at uncertain

intervals cross the desert in almost parallel lines from east

to west." Of the western portion of the basin we have no
modern account.

Jfarco Polo was the first European who gave a distinct dcseiiption

of the desert of Gobi. He tells us how on quitting Charchnn (the

modern Cliachan, according to Yule) "you ride sonie five days

through the sands finding none but bad and bitter water ; and then
you come to a city called Lop at the edge of the desert .... Tho
length of the desert is so great that it would take a year and more
to ride from one end of it to the other. It is all composed of hilb

'and valleys of s.ind.'' And Iheh he goes ou to speak of spirits that

haunt the waste, and syllable men's names, and of strange noises like

the tramp and hura of a great cavalcade, of the sound of drums,

and a variety of musical instruments. Polo appears to have pio-

ceeded east from Khotan to Lob, and then further east to Etsina

on the southern edge of the desert, and afterwards to have spent

forty days in crossing the desert northwards to Karakonim.'

Later notices of the Gobi, especially of its eastern portions, are

given by Gerbillon, 1688-9S (in Duhalde's appendix), by the Dutch-

man Evert Yslnand Ides (1692-94), and by Lorenz Lange, who was

sent in 1727-28 and in 1736 by Peter the Gieat to Peking.^ But it

was not till the present century that accurate infoimatiou beg.in to

accumulate about the eastern portions, and the traveller who has

lifted the veil from the western portions Ls still engaged in his ex-

plorations. In 1830-31 Fuss and Bunge crossed the eastern Gobi

from Urgi to Kalgan ; and Dr Fritsche executed a series of jouineys

in the same district between 1869 and 1873.2 The missions of the

Russian officials Andre Gustavitch Prinz (1863) and Shishmarofl"

(1868) added little to the knowledge of the region ; but in 1870

Pavlinofr, consul at Chugiichak, being accompanied by a Government

topographer Slatusovski, made valuable observations on the ronto

fion° Suok to Kobdo, and from Kobdo to Uliassutai.''^ Of still

greater moment were the travels of Ney Elias in 1872-73, and of

Pr^heviilski between 1870 andl877. Inhiseailierjouniey (1870-72)

Przhevalski travelled across the Gobi in a line almost due south from

Urga, and in 1877 he struck south-east from the Yulduz range, one

of the outrunners of tlie Thiau Shan.
^

Besides the works referred to in the text see especially Richthofen s

' See Yule's Marco Polo, vol. i. p. 178-200.
' Lange's narrative has often been printed. Ee-fi especially Tage-

buck Zwoer Reism von L. Lange: aits vngednicUai Quellen wil-

gtlkdlt vom Berm Prof. Pallas, Leipsic, 1781.
2 See Verhandlungen der GesdUchaft fv-r Erelkunde, 1874, and for

map Zeilsch. der Ges. fir Erdk., Berlin, 1874.
* See results of journey in Peterniann's ililtheil., Jan. 1873,
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masterly account of the Gobi in his China, vol i., Berlin, 1877, and

Prpjevaisky, Mongolia, the Tamjui Country, he, Londou, 1876. and

From Kulja across the Tian-Shan to Lob Kor, London, 1879. An
account of Llias'sjourney will be found in Journal of the Soyal Geo-

graphical Soeidy, 1S73, and in Guido Cora's Cosmos 1874.

GOBy. The Gobies {Gobius) are small fishes readily re-

cognized by their ventrals (the £ns on the lower surface of

FiQ. 1.

—

Oobius lentiginosus.

the chest) being united into one fin, formino a suctorial

disk, by which these fishes are enabled to

attach themselves ia every possible posi-

tion to a rock or other firm substances.

They are essentially coast-fishes, inhabi-

ting nearly all seas, but disappearing to-

wards the Arctic and Antarctic Oceans.

Many enter, or live exclusively in, such '/

,

fresh waters as are at no great dis-

tance from the sea. Between 200 and Fia 2.—United ven-

300 different kinds are known. *"'' "^ ^^y-

GOD. See Theism.

GODAI.MING, a municipal borough and markettowu
of England, county of Surrey, is situated 32 miles S.W. of

London, in a valley on the right bank of the Wey, -which is

navigable thence to the Thames. It consists principally of

one street nearly a mile in length, on the high road between

London and Portsmouth. The chief public buildings are

the town-hall and market-house, Wyat's almshouses for poor

men, the public hall, and the parish church, an old cruci-

form building, of mi.^ed architecture, but principally Early

English and Perpendicular. The church was repaired in

18-10, and also in 1867. It contains a large number of old

memorials. Godalming has manufactures of paper, leather,

parchment, and hosiery, and some trade in corn, malt, bark,

hoops, and timber. The town obtained a market from
Edward I. in 1300, and was incorporated in 1575. The
population in 1871 was 2444.

G0D.4VARI, a river of Central India, which flows across

the Deccan from the western to the Eastern Ghdts, for

sanctity, picturesque scenery, and utility surpassed only by
the Ganges and the Indus. The total length is 898 miles

;

the estimated area of drainage basin, 112,200 square miles.

Its traditional source is on the side of a hill behind the

village of Trimbak in Nasik district, Bombay, but according

to popular legend it proceeds from the same ultimate source

as the Ganges, though underground. Its course is generally

south-easterly. After passing through Nasik district, it

crosses into the dominions of the nizAm of Hyderabad.
When it again strikes British territory it is joined by the

Pranhita, with its tributaries the Waraha, the Pcnganga,

and Wainganga. For some distance it flows between the

NizAm's dominions and the upper Godivari district, and
receives the Indravati, the Sal, and the Sab^ri. The stream

is now very imposing, with a channel varying from 1 to 2

miles in breadth, occasionally broken by alluvial islands.

Parallel to the river stretch long ranges of hills ; on the

opposite side the country is more open and cultivated.

Below the junction of the Sabiri the scenery is such that

the Godivari has got the name of the Indian Rhine. The
channel here begins to contract. The flanking hills gradu-

ally close in on both sides, and the result is a macrnificent

gorge only 200 yards .wide through which the wafer flows

into the plain of the delta, about 60 miles from the sea.

The head of the delta is at the village of Dhaulaishvaram.

where the main stream is crossed by the irrigation anient.

The river has seven m'ouths, the largest being the Gautami
Goddvari. The Godavari is regarded as peculiarly sacred,

and once every twelve years the great bathing festival

called Pushl-aram is held on its banks.

The upper waters of the Goddvari are scarcely utilized

for irrigation, but the entire delta has been turned into ai

garden of perennial crops by means of the anicut at Dhau-

laishvaram, from which three main cands are drawn otf.

The river channel here is 3^ miles wide. The anicut is a

substantial mass of stone, bedded in lime cement, about 2j
miles long, 130 feet broad at the base, and 12 feet high.

The stream is thus pent back so as to supply a volume of

3000 cubic feet of water per second during its low season,

and 12,000 cubic fee^ at time of Hood. The canals have

a total length of 528/miles, capable of irrigating 780,000
acres, while 463 miles are also used for navigation. In

1864 water-communication was opened between the river-

systems of the GodAvari and Kistna. Rocky barriers and
rapids obstruct navigation in the upper portion of the

Goddvari. Attempts have been made to construct canals

round these barriers but with little success, and lately the

undertaking has been entirely abandoned.

GODAVARI, a district of Madras presidency, British

India, lying between 16° 15' and 17° 35' N. lat., and
between 80° 55' and 82° 38' E. long.; and bounded N. by
the Central Provinces and Vizagapatam district, E^ by
Vizagapatam and the Bay of Bengal, S. by the Bay of

Bengal and Kistna district, and W. by the Niziim's

dominions. The district is divided by the Goddvari river

into two nearly equal parts. The scenery along the course

of the river is varied and striking. The only lake of

importance is the Koleru, whict is studded with islands

and fishing villages. Building stone and limestone are

abundant in the uplands. Iron is also found. The jungle

products are myrobalans, soap-nuts, tamarinds, bamboo-
rice, honey, and beeswax. Wild animals and game birds

are numerous.
The population in 1871 numbered 1 692,939 (803,603 males,

789,336 females), showing a considerable increase on former years.

The Hindus numbered 1,555.981, the Mahometans 35,173, tho
Christians 1483 (Protestants and Roman Catholics in neaily equal
numbers); 39 were Buddhists, and 263 not separately classified.

Nineteen towns each contain upwards of 5000 inhabitants,—the
aggregate population of the three chief towns, Ellor, Rajahmandri,
and Cocanada, being 63,064.

The total area of the district is 7345 square miles, of which 2713
square miles belong to Government. Of Government land, 386,400
acres are under cultivation; the rest either belongs to the zamlruldri

cstates.or is waste and nncultivable. The chief^iroductsaiericejgrain,

jute, hemp, gingelly, tobacco, sugar-cane, and indigo ; rice and fooct

grains have improved in quality owing to the extension of irrigation

by canals. Government tenants have permanent right of occupancy
so long asthey pay the Government demand, while on Ihe tamlnddrl
estates cultivators are merely yearly tenants. The district is well

supplied with means of communication by 491 miles of good road
and 431 miles of canals. The principal manufactures are cotton
and woollen carpets, sheep wool blankets, uppada cloths, sugar, and
indigo. The chief articles of trade are grain, cotton, jaggery,
turmeric, cocoa-nut, flax-cloth, onions, garlic, lace cloths, tobacco,

gingelly seed, lamp-oil, salt, tamarinds, cattle, teakwood, sliins,

opium, and indigo, Cocanada, Ellor, Rajahmandri, Mandapetta,
.laggampetta, Husanbada, Nasapur, Palakollu, Dowlaishvaram,
Ambajipetta, and Jagannathpur are the most important seats o(

commerce. The estimated value of imports in 1874-75 -was

£•204,233, end of exports, £903,253. Tho total revenue in 1875-76
was £558,812 ; the expenJituie, £28,604 : the total municipal
income, £5152. There are 23 magisterial and 15 revenue and civil

courts. There are 387 schools, attended by 7759 pupils. The
administrative headquarters is at Cocanada. Tne prevailing

epidemic diseases are heri-bcri and fevers ; cholera and small-pox
occur during tho hot season, but only the poorer classes are
attacked. Cattle diseases also prevail. The average annual rain-

fall from 1871 to .1875 was 43'35 inches; the average mean
temperature at Rajahmandri in 1876 was 827° Fahr. "Two severe
storms, which caused great destruction to property, occurred ia

38.32 and 1839.

The Goilavari district formed part of tha Andhra divisioa o(
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Bravida, the north-west portion bein" suhject to the Oiissa kiiigi,

and the south-western belonging to the Vengi kingdom. For cen-

turies it was the battlefield on which various chiefs fought for

independence with varying success till the beginning of the 16th

century, when the whole country may be said to have passed under
Mahometan power. At the conclusion of the struggle with the

French in the Carnatic, Godavari with the Circars was ceded to the

English by the nawab, and finally confirmed by the imperial sanad
in 1765. The present district was constituted in 1859, by the

redistribution of the territory comprising the former districts of

Ountot)r, Rajahmandri, and Masulipatam, into what are now the
Kistna and Godavari districts.

GODEFROI. See Gothofred.
GODFREY OF BoriLLO.v. See Bootllon.
GODOLPHIN, Sidney Godolphin, E.\rl of (c. 1635-

1712), was a cadet of an ancient family of Cornwall, and
was born most probably in 1635. At the Restoration he
was introduced into the royal household by Charles II., with

whom he had previously become a favourite, and he also

at the same period entered the House of Commons as meir-

ber for Helstone Although he very seldom addressed the

House, and, when he did so, only in the briefest manner,

he gradually acquired a reputation as its chief if not its

only financial authority. In March 1679 he was appointed

a member of the privy council,,and in the September follow-

ing he was promoted, along with Viscount Hyde (afterwards

earl of Rochester) and the earl of Sunderland, to the chief

management of affairs. Though he voted for the Exclusion

Bill in 1680, he was continued in office after the dismissal

of Sunderland, and in September 1684 he was created

Baron Godolphin of Rialton, and succeeded Rochester as

first lord of the treasury. After the accession of James II.

he was made chamberlain to the queen, and, along with

Rochester and Sunderland, enjoyed the king's special con-

fidence. In 1687 he was named commissioner of the

treasury. He was one of the council of five appointed by
King James to represent him in London, when he went to

join the army after the landing of William prince of Orange
in England, and, along with Halifax and Nottingham, he

was afterwards appointed a commissioner to treat with the

prince. On the accession of 'William, though he only

obtained the third seat at the treasury board, he had
virtually the chief control of affairs. He retired in March
1690, but was recalled on the November following, and
appointed first lord. While holding this office he for several

years continued, in conjunction with I>rarlborough, a

treacherous intercourse with James II., and is said even to

have anticipated JIarlborough in disclosing to James in-

telligence regarding the intended expedition against Brest.

After Fenwick's confession in 1696 regarding the Assassina-

tion Plot, Godolphin, who was compromised, was induced

to tender his resignation ; but when the Tories came into

power in 1700, he was again appointed lord treasurer, and
retained office for about a year. Though not a favourite

with Queen Anne, he was, after her accession, appointed to

his old office, on the strong recommendation of Marlborough.

He also in 1704 received the honour of knighthood, and in

December }706 he was created Viscount Rialton and Earl

of Godolphin. The influence of the Marlboroughs with the

queen was, however, gradually supplanted by that of JIrs

Masham and Harley earl of Oxford, and with the fortunes

of the Marlboroughs those of Godolphin were indissolubly

united. The services of both were so appreciated by the

nation that they were able for a time to regard the loss of

the queen's favour with indifference, and even in 1708 to

procure the expulsion of Harley from office ; but after the

Tory reaction which followed the impeachment of Dr
Sacheverel, the queen made use of the opportunity to take

the initiatory step towards delivering herself from the irk-

some thraldom of Marlborough by abruptly dismissing

Godolphin from office, 7th August 1710. He died 15th

Beptember 1713

Godolphin owed his rise to power and his continuance
in it under four sovereigns chiefly to his exceptional mastery
of financial matters; for if latterly he was in some decree
indebted for his promotion to the support of Marlborough,
he received that support mainly because Marlborough recog-
nized that for the prosecution of England's foreign wars
his financial abilities were an indispensable necessity. He
was cool, reserved, and cautious, but his prudence was less

as.?ociated with high sagacity than traceable to the weak-
ness of his personal antipathies and prejudices, and his
freedom from political predilections. Perhaps it was his
unlikeness to Marlborough in that moral characteristic
which so tainted Marlborough's greatness that rendered
possible between them a friendship so intimate and undis-
turbed : he was, it would appear, exceptionally devoid
of the passion of avarice ; and so little advantage did he
take of his opportunities of aggrandizement that, though
his style of living was unostentatious,—and in connexion
with his favourite pastimes of horse-racing, card-playing, and
cockfighting he gained perhaps more than he lost,—all

that he loft behind him did not, according to the duchess
of Marlborough, amount to more than £12,000. His
treacherous intercourse with James II. was doubtless

largely due to the spell of Marlborough's influence ; but in

any case it indicates that, if in other respects his political

conduct was upright and trustworthy, this is to be accounted

for by his prudence and certain other mental peculiarities,

rather than by the strength of his moral principle or his

keen sense of honour. His son and successor Francis, who
had married Henrietta, eldest daughter of the duke of Marl-
borough, in 1698, died in 1766, leaving no male issue.

GODOY. See Ai:cuDiA.

GOD\YIN, Fraxcis (1561-1633), son of Dr Godwin,
bishop of Bath and Wells, was born at HaTington in North-
amptonshire in 1561. He was elected student of Christ

Church, Oxford, in 1578, took his bachelor's degree in 1580,
and that of master in 1583. Entering holy orders, he
became successively rector of Sampford-Orcais in Somerset,
shire, and vicar of Weston-in-Zoyland in the same county.

In 1587 he was appointed subdean of Exeter. Having
turned his attention to the subject of British antiquities, he
became acquainted with Camden, whom in 1590 he accom-
paniedin a journey through Wales. He was created bachelor

of divinity in 1593, and doctor in 1595. In 1601 he pub-
lished his Catalogue of the Bishops of England since the first

planting of (he Christian Religion in this Island, a work
which procured him in the same year the bishopric of

Llandafl" from Elizabeth. A second edition appeared in

1615, and in 1616 he published an edition in Latin with a

dedication to King James, who in the following year con-

ferred upon him the bishopric of Hereford. The work was
republished, with a continuation by Dr Richardson, in 1743.

In 1616 Godwin published Eerum Anglicanim, Henrico

VIII., Edwardo VI., el Maria regnantibus, Annales, which
was afterwards translated and published by his son under the

title Annales of England, 1630. The last of his works pub-

lished before his death, which took place in 1633, was Com-
puiation of the value of the Roman Sesterce and Attic Talent,

which appeared in 1630. He is also the author of a some-

what remarkable story, published posthumously in 1638,
and entitled The Man in the Moon, or a Discourse of a
Voyage thither, by Domingo Gonsales, written apparently

sometime between the years 1599 and 1603. In this pro-

duction Godwin not only declares himself a believer in the

Copemican system, but adopts so far the principles of 'the

law of gravitation by supposing that the earth's attraction

diminishes with the distance. The work, which displays

considerable fancy and wit, was translated into French, and
was imitated in several important particulars by Cyrano de
Bergerac, from whom Swift obtained valuable hints ia
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writing his voyage to Laputa. Another work of Godwin's,

iViincius LianiviatM in C^;oj)ja,originally published in 1629,

but subsequently suppressed, seems to hare been the proto-

type of Wilkins's Mercury, or Secret and Swift Messenger,

which appeared in 1641. Godwin's pamphlet was again

published in 1657.

GODWIN, Maet Wollstonecraft (1759-1797), an

English authoress of the last century, was born at Boston,

on April 27, 1759. Her family was of Irish extraction,

and Mary's grandfather, who was a respectable manufac-

turer in Spitalfields, realized the property which his son

squandered. Her mother, whose maiden name was Dison,

was Irish, and of good family. Mr Wollstonecraft, after

dissipating the greater part of his patrimony, tried to earn

a living by farming, which only plunged him into deeper

difficulties, .and he led a wandering, shifty life. The

family roamed from Hoston to Edmonton, to Essex, to

Beverley in Yorkshire, to Laugharne, Pembrokeshire, and

back to London again.

After Mrs WoUstonecraft's death in 1780, soon followed

by her husband's second marriage, the three daughters,

Mary, Everina, and Eliza, sought to earn their own liveli-

hood. The sisters were all clever women,—Mary and Eliza

far above the average,-—but their opportunities of culture

had been few. They turned their thoughts towards the

profession of teaching, and Mary, the eldest, was to make
the first venture. She went in the first instance to live

with her friend Fanny Blood, a girl of her own age, whose

father, like Wollstonecraft, was addicted to drink and

dissipation. As long as she lived with the Bloods, Mary
helped Mrs Blood to earn money by taking in needlework,

while Fanny painted in water-colours. Everina went to

live with her brother Edward, and Eliza made a hasty and,

as it proved, unhappy marriage with a Mr Bishop. All the

Wollstonecraft sisters were enthusiastic, excitable, apt to

exaggerate trifles, and to magnify inattentions into slights;

and Eliza had the family temperament in excess. Bishop

was a man of violent temper, and when his wife's reason

had almost given way under the miseries of her married

life, Mary resolved to find some means of supporting her,

and arranged her secret and sudden flight. A legal separa-

tion was afterwards obtained, and the sisters, together with

Fanny Blood, took a house, first at Islington, afterwards

at Newington Green, and opened a school, which was
carried on with indifferent success for nearly two years.

During their residence .at Newington Green. Mary was in-

troduced to Dr Johnson, who, as Godwin tells us, "treated

her with particular kindness and attention."

In 1785 Fanny Blood married Hugh Skeys, a merchant,

and went with him to Lisbon, where she died in child-

bed after sending for Mary to nurse her. "The loss of

Fanny," as she said in a letter to Mrs Skeys's brother,

George Blood, " was suHicient of itself to have cast a cloud

over my brightest days. ... 1 have lost all relish for

pleasure, and life seems a burden almost too heavy to be

endured." Her first novel, Mary, a Fiction, written in

1787, was intended to commemorate her friendship with

Fanny. After closing the school at Newington Green, Mary
obtained a situation as governess in the family of Lord
Kingsborough, in Ireland, which she held for nearly a year.

Her pupils were much attached to her, especially Margaret

King, afterwards Lady Mountcashel ; and indeed Lady
Kingsborough gave the reason for dismissing her that the

children loved their governess better than their mother.

Mary now resolved to devote herself to literary work,

and she was encouraged in this purpose by Johnson, the

publisher in St Paul's Churchyard, in whose house she

resided for a few weeks, before she obtained lodgings in

George Street, Blackfriars. She acted as Johnson's

literary adviser, and undertook translations, chiefly from

the French. Mary, a Fiction, the story already mentioned,

was not published till 1796. The Elements of Morality,

an old fashioned book for children, and Lavater's Physiog-

nomy, were among her translations. Her Original Stories

from Real Life were published, with illustrations by

Blake, and in 1792 appeared A Vindication of the Rights

of Woman, the work with which her name is always

associated.

It is not among the least oddities of this book that it is

dedicated to ls\. Talleyrand Pirigord, late bishop of Autun.

Mary Wollstonecraft still believed him to be sincere, and

working iu the same direction as herself. In the de-

dication she states the "main argument" of the work,

"built on this simple principle that, if woman be not pre-

pared by education to become the companion of man, she

will stop the progress of knowledge, for truth must be

common to all, or it will be ineSicacious with respect to its in-

fluence or general practice." In carrying out this argument

she used extraordinary plainness of speech, and it was this

that caused all, or nearly all, the outcry. For she did not

attack the institution of marriage, nor assail orthodox

religion ; her book was really a plea for equality of edu-

cation, passing into one for state education and for the

joint education of the sexes. It was a protest against the

assumption that woman was only the plaything of man,
and she asserted that intellectual companionship was the

chief, as it is the lasting, happiness of marriage. It may,
however, be admitted that she discussed some subjects, net

usually mentioned in print, with a certain want of reticence

and delicacy. She dealt directly with dangerous and ex-

plosive questions, incidentally upheld greater freedom of

divorce, and denied the eternity of the torments of hell.

Mrs Wollstonecraft, as she row styled herself, desired to

watch the progress of the Eevolutiou iir France, and went
to Paris in 1792. Godwin, in his memoir of his wife, cor.

siders that the change of residence may have been prompted
by the discovery that she was becoming attached to Fuseli,

but there is nothing to confirm this surmise; indeed, it

was first proposed that she should go to Paris in company
with him and his wife, nor was there any subsequent
breach in their friendship. She remained in Paris during

the Reign of Terror, when communication with England
was difficult or almost impossible. Some time in the

spring or summer of 1793 Captain Gilbert Imlay, an
American, became acquainted with Jlary—an acquaintance

which ended in v. more intimate connexion. There was no
legal ceremony of marriage, and it is doubtful whether such
a marriage would have been valid at the time; but she
passed as Imlay's wife, and her brother, Charles Wollstone-

craft, wrote from Philadelphia that he had seen a gentleman
who informed him "that Mary was married to Captaia
Imlay of this country." Imlay himself terms her in a
legal document, " Mary Imlay, my best friend and wife,"

and she believed that his love, which was to her sacred,

would endure. In August 1793 Imlay was called to Havre
on business, and was absent for some months, during
which time most of the letters published after her death by
Godwin were written. Towards the end of the year-she

joined Imlay at Havre, and there in the spring of 1794
she gave birth to a girl, who received the name of Fanny,
iu memory of the dear friend of her youth. Imlay became
involyed in a multitude ofspeeulations, which rendered him
restless and dissatisfied, and his aflfection for Mary and
their child was already waning. He left her for some
months at Havre, and when he allowed her to join him in

England, it appears from her letters that she went with a
heavy heart and forebodings of sorrow. In June 1795, in

less than two months after their reunion, Mary again left

England for Norway, empowered by the document in which
Imlay calls her his wife, to act for him in his buBiness
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relations with Norwegian timber merchants. Her Letters

from Norway, divested of all personal details, were after-

wards published. She returned to England late in 1795,

and found letters awaiting her from Imlay, intimating his

intention to separate from her, and offering to settle an

annuity on her and her child. For herself she rejected this

offer with scorn :
" From you," she wrote, " 1 will not

receive anything more. I am not sufficiently humbled to

depend on your beneficence." They met again, and for a

short time lived together, until the discovery that he was
carrying on an intrigue under her own roof drove her to

despair, and she attempted to drown herself by leaping

from Putney bridge, but she was rescued by watermen.

Imlay now completely deserted her, although she continued

to boar his name.

In 1796, when Jlary Wollstonecraft was living in

Loudon, supporting herself and her child by working, as

before, for i[r Johnson, she met William Godwin. A
friendship sprang up between them,—a friendship, as he

himself says, which "melted into love." "Godwin states

that " ideas which he is now willing to denominate prejudices

made him by no means willing to conform to the ceremony

of marriage;" but these prejudices were overcome, and
they were married at St Pancras Church on March 29,

1797. And now Jlary had a season of real calm in her

stormy existence. Godwin, for once only in his life,

was stirred by passion, and his admiration for his wife

equalled his affection. But their happiness was of short

duration. A daughter, JIary, afterwards the wife of Percy

Byssha Shelley, was born August 30, 1797. At first all

seemed to go well, but unfavourable symptoms set in, and on

September 10th, the mother,after enduring all her sufferings

with unvarying gentleness and sweetness of temper, passed

away. She was buried in the churchyard of Old St Pancras,

but her remains were afterwards removed by Sir Percy

Shelley to the churchyard of St Peter's, Bournemouth.
Her principal published works are as follows:— TAoii^A^s on the

Eibicaiion of Dauijhtsrs, 1787 ; The Female J\C(u!cr (selections),

J 739; Original Stories from Real Life, 1791; An Historieal and
Mora.} View of the Origin and Progress of the French Rcvolulioii,

and the Effects it has produced in Europe, vol. i. (no more pub-
lished), 1790; Vindicatimi of the Rights of JVoman, 1792; Vindi-

cation of the Rights of Man, 1793 ; Mary, a Fiction, 1790; Letters

written during a Short Residence i)i Stccdcn, JS^orwa'j, and Den-
mark, 1796 ; Poslhtimous IVorks, i vols., 1798. It is impossible to

trace the many articles contributed by her to periodical liter.atnre,

or to identify the transitions executed for Jlr Johnson. A memoir
of her life was published by Godwin soon after her decease. A large

portion of the work, WilUam Godwin, his Friends and Contempo-

raries, was devoted to her, and a new edition of the Letters to Imlay,

London, 1879, of which the first edition was published by Godwin,
is prefaced by a somewhat fuller memoir. (C. K. P.)

GODWIN, WiLLTAJi (1756-1836), an English political

writer, historian, novelist, and dramatist, was born Jilarch

3, 1756, at Wisbeach in Cambridgeshire, at which place his

father was a Nonconformist minister. His family came on
both sides of v/orthy middle-class people, able to trace their

descent in the same level of society for about 150 years;

and it wa^ probably only as a joke that Godwin, a stern

political reformer and philosophical radical, attempted to

trace his pedigree to a time before the Norman conquest

dnd the great Earl Godwine. His father was a cold and
rfull man, his mother uneducated, but clever, shrewd, and
fill of sound common sense. Both parents were Calvinists :

tie father strict in observances beyond what was even then

orlinary; the mother regretting in Godwin's maturer years,

ani when some of her sons had turned out ill, that she had
given birth to so many children, who, as she thought, were
heirs of damnation. Mr Godwin, senior, died young, and
never inspired love or much regret in his son ; but in spite

of wide differences of opinion, the most tender affection

alwa '3 subsisted between William Godwin and his- mother,

until her death at an advanced aga

William Godwin was educated for his father's profession,
and was at first more Calvinistic than his teachers, becom-
ing a Saudemanian, of which sect he says, that they were
the followers of "a celebrated north-country apostle [Glas],
who after Calvin had damned ninety-nine in a hundred of

mankind, has contrived a scheme for damning ninety-nine
in a hundred of the followers of Calvin."
He officiated as a minister at Ware, Stowmarket, and

Beaconsfield. At the second of these places the teachings
of French Reformers were brought before him by a friend,

and these, while they intensified his political, undermined
his religious opinions. He came to London, still nominally
a clergyman, to set about the work of the regeneration of

society with his pen—a real enthusiast, who, theoretically,

shrank from no conclusions from the premises which he
laid down. These were the principles of the Encyclopedists,

and his ow-n aim was the complete overthrow of all existing

institutions, political, social, and religious. He believed,

however, that calm discussion was the only thing needful

to carry every change, and from the beginning to the end
of his career he deprecated every approach to violence. He
was, like Bentham—whom, however, he does not seem to

have influenced or been influenced by—a philosophic radi-

cal in the strictest sense of the term.

His first published work was an anonymous Life of Lord
Chatham ; the first to which he gave his name was still

nominally clerical. Under the inappropriate title Sketches

of History, he published sis spi-mons on the characters of

Aaron, Hazael, and Jesus, in which, though writing in the

character of an orthodox Calvinist, he enunciates the preg-

nant proposition, " God himself has no right to be a tyrant"
This was published in 1782, and for the next nine years lie

wrote largely in the Annual Register and other periodicals,

producing also three novels, which have more completely

vanished from the world than even the contributions to

reviews. They were probably not worth preserving-, but

the "Sketches of English History" written for the .<4nH!;a/

Register from 1785 onward still deserve study. He
joined a club called the Revolutionists, and associated

much with Lord Stanhope, Home Tooke, Holcroft, and
others, who, from their political principles and activity,

were obnoxious to men in power. It is perhaps needless

to say that the title of " reverend" dropped oflT from him
without difficulty, .and with no sense of discordance be-

tween the old and the new. Doubt and change never

seem to have brought with them any keen sense of pain

or outrooting. The equable calm of a cold temperament
preserved him from much which affects warmer natures

;

but he also knew that he was at all times seeking after

truth, and striving for what seemed right ; and while such

an one can scarcely be called modest, he is preserved for

many qualms which affect more nervous and more self-

distrustful persons.

In 1793 Godwin published his great work on political

science, The Inquiry concerning Political Justice, and its

Influence on General Virtue and Happiness. Although
this work is little known and less read now, it was one of

the epoch-making books of English thought, Godwin
could never have betn himself a worker on the active stage

of life. But he was none the less a power behind the

workers, and Pclidcal Justice takes its place with Milton's

Speech for Unlicensed Printing, with Locke's Essay on

Hdncation, with Rousseau's £mile, among the unseen levers

which have moved the changes of the times. It is there-

fore necessary to speak of this book more particularly.

By the words "political justice" the author meant "the
adoption of any principle of morality and truth into the

practice of a community." and the work was therefore an

inquiry into the principles of society, of government, and
of morals, , For many years Godwin had been " satisfied
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that monarchy was a species of government unaToidably

corrupt,"and from desiring a goTerument of the simplest con-

struction, he gradually came to consider that "government

by its very natnre counteracts the improvement of original

mind." Believing in the perfectibility of the race, that

there are no innate principles, and therefore no original

propensity to evil, he considered that " our virtues and our

dees may be traced to the incidents which make the history

of our lives, and if these incidents could be divested of

every improper tendency, vice would be extirpated from the

world." AU control of man by man was more or less in-'

tolerable, and the day would come when each man, doing

what seems right in his own eyes, would also be doing

what is in fact best for the community, because all will be

guided by principles of pure reason. But all was to be

done by discussion, and matured change resulting from dis-

cussion. Hence, while Godwin thoroughly approved of the

philosophic schemes of the precursors of the Revolution, he

was as far removed as Burke himself from agreeing with

the way in which they were c:h-ried out. So logical and
uncompromising a thinker as Godn-in could not go far iu

the discussion of abstract questions without exciting the

most lively opposition in matters of detailed opinion An
affectionate son, and ever ready to give of his hard-earned

income to more than one ne'er-do-well brother, he main-

tained that natural relationship had no claim on man, nor

was gratitude to parents or benefactors any part of justice

or virtue. In a day yrhen the penal code was still

ejrtremely severe, he argued gravely against all punishments,

not only that of death. Property w^s to belong to him
who most wants it ; accumulated property was a monstrous
injustice. Hence marriage, which is law, is the worst of all

laws, and property the worst of all properties. A man so

passionless as Godwin could venture thus to argue without
suspicion that he did so only to gratify his wayward desires.

Portions of this treatise, and only portions, found ready

acceptance in those minds which were prepared to receive

them. Perhaps no one received the whole teaching of the

book. But it gave cohesion and voice to philosophic radi-

calism ; it was the manifesto of a school without which the

milder and more creedless liberalism of the present day had
not been. Godwin himself in after days modified his com-

munistic views, but his strong feeling for individualism, his

hate of all restrictions on liberty, his trust in man, his faith

in the power of reason remained ; it was a manifesto which
enunciated principles modifying action, even when not

wholly ruling it.

In Jlay 1794 Godwin published the novel of Caleb

Williams, or Things as they are, a book of which the politi-

cal object is overlooked by many readers in the strong

interest of the story. It is one of the few novels of that

time which may be said stiU to live. A theorist who
lived miiinly in liis study, Godwin yet came forward boldly

to stand by prisoners arraigned of high treason in that

same year— 1794. The danger to persons so charged was
then great, and he deliberately put himself into this same
danger ior his friend^. But when his own trial was dis-

cussed in the Privy Council, Pitt sensibly held that

Political Justice, the work on which the charge could

best have been founded, was priced at three guineas, and
could never do much harm among those who had not three

shillings to spare.

From this time Godwin became a notable figure in London
society, and there was scarcely an important person in poli-

tics, on the liberal side, in literature, art, or science, who
does not appear familiarly in the pages of Godwin's singular

diary. For forty-eight years, beginning in 17S8, and con-

tinuing to the very end of his life, Godwin kept a record of

every day, of the work he did, the books he read, the friends

he saw. Condensed in the highest degree, the diary is yet

c.nj- to read when the style is once mastered, and it is a great

help to the understanding of his cold, methodical, unimpas-
sioned characters. He carried his method into every detail

of life, and lived on his earnings with extreme frugality.

Until he made'a large sum by the publication of Politico''

Justice, he lived on an average of £120 a year. In 1797,

the intervening years having been spent in strenuou.

literary labour, Godwin married !Mary ^Yollstonec^aft (sc.

last article). Since both held the same views regard-

ing the slavery of marriage, and since they only married at

all for the sake of possible offspring, tlie marriage was con-

cealed for some time, and the happiness of the avowed
married life was very brief. Mrs Godwin died in giving

birth to a daughter, afterwards the second wife of Percy

Bysshe Shelley, on September 10, 1797, leaving Godwin,
prostrated by affliction, and with a charge for which he was
wholly unfit—his own little daughter Mary, and her step-

sister, Fanny Inilay, who ever afterwards bore the name of

Godwin. His unfitness for the cares of a family, far more
than love, led him to contract a second marriage with Mrs
Clalrmont, in 1809. She was a widow v.ith two children,

energetic and painstaking, but a harsh stepmother; and it

may be doubted whether the children were not worse off

under her care than they would have been under Godwin's

neglect The second fiction which proceeded from Godwin's

pen was called St Leon, and published in 1799. It is

chiefly remarkable for the beautiful portrait of Marguerite,

the heroine, which was drawn from the character of hi?

own wife.

The events of Godwin's life were fe^. (Jnder the advice

of the second Mrs Godwin, and with her active co-operation,

he carried on business as a bookseller under the pseudonym
of Edward Baldwin, under which came he published seve-

ral useful scliool-books and books for children, some bj

Charles and Mary Lamb. But the speculation was unsuc-

cessful, and for many years Godwin struggled with constant

pecuniary dIfBcultles, for which more than one subscription

was raised by the leaders of the Liberal party, and by

literary men. In his later years the Government of Earl

Grey conferred upon him the office known as " Yeoman
Usher of the Exchequer, " to which were attached apart-

ments in Palace Yard, where he died in the full posses-

slon of his faculties, April 7, 1836, having completed liis

eightieth year.

In his own time, by his writings and by his conversation,

Godwin had a great power of influencing men, and especially

young men. Though his character would seem, from much
which is found in his writings, and from anecdotes told by

those who still remember him, to have been unsympathetic,

it was not so understood by enthusiastic young people, who
liung on his words as those of a prophet. The most remark-

able of these was Percy Bysshe Shelley, who in the glowing

dawn of his genlns turned to Godwin as his teacher and

guide. The last of the long series of young ]uen who sat

at Godwin's feet was Edward Lytton Bulwer, afterwards

Lord L3rtton, whose early romances were formed after those

of Godwin, and who, in Eugene Aram^ succeeded to the

story as arranged, and the plan to a considerable extent

sketched out, by Godwin, whose age and failing health

prevented him from completing it.

Godwin's more important works are— J7ic Inqtiiry concemivi

PoUlical Justice , and its Influence on General Virtue and Uappinesi,

1793; Things as they are, or tlie Adventures of Caleb Williams,

1794; TliC Inquirer, a series ofEssays, 1796; Memoirs of the AuHcr

of the nights of Woinan, 1798; StLeon, a Tale ofthe Sixteenth Coi-

tvnj, 1799; Antonio, a Tragcibj,1801; The Life of Chaucer, MiZ;
Fleetivood,aNovel,l805; Faulkner, a Tragedi/,1807; Essay on Sepul-

chres, 1809; Lives of Edward and John Philips, Vic Ncphcvi of

Milton, 1815; Mandevillc, a Tale of the Times of Cromwell, 1/17;

History oj the Commonwealth, 1824-1828; aoxltlKslni, a Norel, 1830;

Thoughts on Man, a series of Essays, 1831; Lives of the Necroiian-

ccrs, 1834. A volume of essays waa also collected iiom his ppeis
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»na tinolished in 1873, as left for pnWication ty his daughter Sirs

Shelfej". Many other short and anonymous works jiroceeded from
his ever busy pen, but many are irrecoverable, and all are forgotten.

Godmn's plate in literature is permanent, in that he produced one
•work which proved effective in changing the course of thought in
its time, but not jiermanent in th'e sense that his writings will

eoutiuue to be widely read. His life was published in 1876 in tTvo

volumes, under the title tVilliam Godwin, his Friends and Con-
temporarics, by C. Kegan Paul. The best estimate of his literary

position is tliat given by Jlr Leslie Stephen in his English Thought
in (he IStk Crndir)/. (C. K. P.)

GODWIN E, son of WHlfnoth, earl of tlie West-Saxons, is

the leading Eaglishman in the first half of the 1 1th century,

and he holds a special place in English history generally.

He is the first Englishman who plays the part of a minister

and parliamentary leader, of one high in office under the

crown who at the same time sways the assemblies of the

nation by his power of speech. Such a position was per-

fectly possible before the Norman Conquest ; it did not

again become possible for some ages. Godwins appears as

the chief champion of England against Xorman influence,

and as the father of the last English king of the native

stock. In these two characters he drew on himself the

fullest bitterness of Norman hatred ; and to this hatred is

doubtless largely, though not wholly, owing the extraor-

dinary contradiction with which the chief events of his life

are told, and the amazing slanders which have been heaped
upon his memory.

His birth and origin are utterly uncertain. The highest

anthori ties, the contemporary English Chronicles, are silent.

There are two alternative statements, which are seemingly

quite irreconcilable, but either of which alone would have
much to be said for it. By putting together certain

passages in the English Chronicles, in Domesday, and in the

will of the /Etheling /Ethelstan, son of King ./Ethelred, a

strong presumption is raised that Godwine was the son

of Wulfnoth the South-Saxon who was outlawed in 1009,

and that his services in the war against Cnut were deemed
to entitle him to a restitution of his father's forfeited lands.

There is no direct statentent to this effect, but a number of

undesigned coincidences point towards such a belief. On
the other hand, there is a story which appears in various

quarters, and which seems to come from more than one in-

dependent source, whiclr makes Godwine's father Wulfnoth
a churl somewhere on the borders of Gloucestershire and
Wiltshire, and which makes Godwine win the favour of the

DanLsh earl Ulf by showing him his way after the battle

of Sherstone in 1016. A third account connects Godwine
with the family of Eadric the traitor of yEthelred's day;
but this version seems at once to be impossible to reconcile

with either of the other two stories, and to rest on less

authority than either.

But, whatever was Godwine's origin, there Is no doubt
that, according to Cnut's rule of preferring Englishmen to

high office, he rose to power very early in that king's reign.

He was an earl in 1018. The next year he distinguished

himself at the head of the English troops in Cnut's Northern
wars, and received in marriage Gytba, the sister of the

king's brother-in-law Earl Ulf. In 1020 he became earl

of the ^yest-Saxons, that is, of all England south of the

Thames, a new office, doubtless connected with Cnut's fre-

CjUent absences from England. All this again is not in

tie Chronicles, though particular points are incidentally

caifirmed by them. Still this stage of his history seems to

be fairly made out from other somxes.

?rom Cnut's death in 1035 the events of Godvrine's life

are recorded in the Chronicles, often with great minuteness.

Muth is also learned from the contemporary biographer of

Eadvard. He asserted the claims of Harthacnut, the son of

Cnui and Emma, to the crown of his father ; but he had to

consmt to a division of the kingdom, and could only secure

Wesstx for Harthacnut, while Harold reigned in Northum-

berland and Jfercia. He then acted as the chief minister of

Emma, while she was regent on behalf of Harthacnut during
his first reign. During this time the ^Etheling ^Elfred, son of

.iEthelred and Emma, landed in England in the hope of

winning back his father's crown ; but coming into the
power of Harold, he was blinded by his order, and died of

his wounds. Godwine was said to have betrayed ^Elfred
to Harold, and the charge was eagerly seized upon by the
Norman writers. But it was not invented by them. At
the beginning of Harthacnut's second reign in 1040,
Godwine was formally accused of the death of Alfred, and
was regularly tried and acquitted. His guilt is asserted in a
poem inserted in one of the Chronicles, but the words which
tell against him are carefully altered in another version.

The storj' is told with great confusion and contradiction,

and the version unfavourable to Godwine seems to be incon-

sistent with his position at the time as minister, not of

Harold, to whom he is said to have betrayed yElfred, but
of Harthacnut, whose kingship seems to be forgotten in the

story. Godwine remained in power during the reigns of

Harold and Harthacnut, and on the death of the last-named

king in 1012, he was foremost in promoting the election of

Eadward, the son of .iEtheb-ed and Emma, to the vacant

throne. As earl of the West-Saxons he was the first man
in the kingdom, but his power was still balanced by that

of the other great earls, Leofric in Mercia and Siward in

Northumberland. His sons Swegen and Harold, together

with Beorn, the nephew of his wife Gytha, were promoted
to earldoms (1043-1045), and his daughter Eadgyth was
married to the king (1045). We hear much of his good
and strict government of his earldom, and of his influence

with the king and with the whole nation. He was not,

however, all-powerfvd ; in one very remarkable case, which
is most instructive as a piece of constitutional history, he
was out-voted in the witenagem<5t on a question of foreign

policy. In 1047, when his wife's nephew Sw.egen Estrith-

son, now king of the Danes, was at war with Magnus of

Norway, Godwine proposed to help Swegen with fifty ships

;

but the notion was opposed by Leofric, and "all folk" ac-

cepted the amendment of the Mercian earL • Godwine had
also to strive against the king's fondness for Normans and^

other strangers, above aU in the disposal of ecclesiastical

offices. Godwine's policy, in this and in other matters, was
opposed to all French connexions of every kind. Next to

Englishmen he favoured natives of the kindred Continental

land.-), and he supported a policy of alliance with the empire

and its princes. In all this, at home and abroad, he had
specially to withstand the influence of the king's Norman
favourite Robert of Jumieges, appointed bishop of London
in 1044 and archbishop of Canterbury in 1051. Godwine
was supported by the English bishops Stigand of Winches-

ter and Lyfing of Worcester. The appointment of Robert

to the archbishopric marks the decline of Godwine's power

;

the foreign influence was now at its height, and the English

earl was to feel the strength of it.

In the course of 1051 a series of outrages committed by

the king's foreign favourites led to a breach between the

king and the earL Tlie king's brother-in-law, Eustace

count of Boulogne, returning with his followers from a vbit

to the king, tried to obtain quarters by force in the houses

of the burgesses of Dover. An Englishman who withstood

them was killed ; a fight followed, in which the count and

his company were driven out of the town. The king, hear-

ing the tale from Eustace, bade Godwine inflict military

chastisement on the townsmen ; the earl refused, and de-

manded a fair trial of the charge before the witan. About

the same time men's minds were stirred by the outrages of

several Normans who had received estates in Herefordshire.

The influence of the archbishop was used against Godwine.

and he was summoned to appear before the witan a'-
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Cloncester as a criminaL He and his sons now gathered

the whole force of their earldoms,' and marched towards

Gloucester in arms. They demanded the surrender of Count

Eustace and of the other strangers who had done outrages,

whether at Dover or in Herefordshire. The king called the

other earls to his help; war was hindered by the mediation

of Leofric, and matters' were adjourned to another meeting

in London. There the king appeared with an army

;

Godwiue and his sons v/ere arraigned as criminals, and, on

refusing to appear without a safe-conduct, were outlawed.

Godwiue and his whole family now left the kingdom, except

his daughter, the Lady Eadgytli, who was banished from

court to the monastery of Wherwell. The foreign favour-

ites of the king were now supreme.

The next year the tide turned ; the feeling of the nation

showed itself in favour of Godwine. When liis petition for

ft removal of his outlawry was refused, he came back from

Lis shelter in Flanders at the head of a fleet. In most

parts of England he was welcomed ; he sailed up the

Thames to London ; the army gathered by the king refused

to fight against him ; and, in a great meeting outside the

walls of London, he and his family were restored to

all their offices and possessions, and the archbishop and

many other Normans were banished. Godwine's friend

Stigand succeeded to the archbishopric. The next year

Godwine was smitten with a fit at the king's table, and died

three days later, April 15, 1052. His death was worked up
into a fabulous tale by his Norman enemies.

The patriotism and good government of Godwine are un-

doubted; but it is plain that ho accumulated vast wealth

for himself. Sometimes, it was said, he showed little regard

to the rights of the church ; but in the only case where

we hear both sides, that of some lands in Kent disputed

between him and the Norman archbishop, it appears that

he had a legal clarai. It is much more certain that he was

unduly bent on the promotion of his own family. Ilis

eldest son Swegen gave great and deserved offence by the

seduction of Eadgifu, abbess of Leominster, and still more

by the treacherous murder of his cousin Beorn. He was out-

lawed, but was afterwards restored to his earldom. He accom-

panied his father to Flanders, but did not come back, having

gone on a pilgrimage to Jerusalem, on his return from which

he died. Of his other sons, the second, Harold, succeeded

Godwine in his earldom and Eadward in his kingdom;

Tostig, Gyrth, and Leofric, all earls, play a part in the later

history; Wulfuoth, the youngest, was a captive of William.

Of his daughters the Lady Eadgyth survived her father,

husband, and brother, and lived in great honour under the

Conqueror. The others were Gunhild and ^Ifgifu, the latter

of whom appears in the story of Harold's oath to William.

Sec the Eiiglisli Chronicle's and Florence of Worcester, 1035-52
;

the Life of Eadward, published in the Chronicles and Men\oriaIs

;

the Encomium Emiiur. or Gcsta Cdidonis, published by Pertz, .nnd

elsewhere ; various notices in Domesday, and in tlie writers of the

tinio generally. All the passages, historical and legendary, bearing

on Godwine's life, nve collected and examined in tho appendices to

Ficenian's History of tlic Norman Conquest, vols. i. ii. (E. A. F.)

GODWIT, a word of unknown origin, the name com-

monly applied to a marsh-bird iu great repute, when

fattened, for the table, and formerly abundant in the fens

of Norfolk, the Isle of Ely, and Lincolnshire. In Turner's

days (1544) it was worth three times as much as a Snipe,

and at the same period Belon said of it
—" C'est vn Oyseau

OS deliccs des Franooys." Casaubon, who Latinized its name

" I)ei ingenium" {Epliemerides, 19th September ICll), was

told by the " ornithotrophmis " he visited at Wisbech that

in London it fetched twenty pence. Its fame as a delicacy

is perpetuated by many later writers, Ben Jonson among

them, ond Ponpant says that in his t-'uei (17G6) it sold for

half-a-crown or five shillings. Under tht ism? Godwit two

perfectly distinct species of British bi'd^ v.;-i^ iucludoj.

but that which "seems to have been especially prized is

known to modern ornithologists as the Black-tailed Godwit,

Limosa agocephala, formerly called, from its loud cry, a

Yarwhelp,^ Shrieker, or Barker, in the districts it

inhabited. The practice of netting this bird in large num-

bers during the spring and summer, coupled . with the

gradual reclamation of the fens, to which it resorted, has

now rendered it but a visitor ; and it probably ceased from

breeding regularly iu England iu 1S24 or thereabouts,

though under favourable conditions it may have occasionally

laid its eggs for some thirty years later or more (Stevenson,

Birds of Norfolk, ii. p. 250). This Godwit is a species of

wide range, reaching Iceland, where it is called Jardrceha

( = earth-raker), in summer, and occurring numerously, it is

said, in India in winter. Its chief breeding-quarters seera

to extend from Holland eastwards to the south of Russia.

The second British species is that which is known as the

Bar-tailed Godwit, L. lapponica, and this seems to hive

never been more than a bird of double passage in tho

L^nited Kingdom, arriving in large flocks on the south coast

about the 12th of May, and, after staying a few days, pro-

ceeding to the north-eastward. It is known to breed in

Lapland, but its eggs are of great rarity. Towards autumn
the young visit our coasts, and a few of them remain,

together with some of the other species, in favourable situa-

tions throughout the Vi'inter. One of the local names by

which the Bar-tailed Godwit is known to the Norfolk

gunners is Scamell, a word wliicb, in the mouth of Caliban

{Tempest, act ii. scene 2), has been the cause of much per-

plexity to Shakespearian critics.

The Godwits belong to the group Limicolce, and are aHont

as big as a tame Pigeon, but possess long legs, and a long bill

with a slight upward turn. It is believed that in the genus

Limosa tho female is larger than the male. While the winter

plumage is of a sober greyish-brown, the breeding-dress is

marked by a predominance of bright bay or chestnut,

rendering the wearer a very beautiful object. The Black-

tailed Godwit, though varying a good deal in size, is con-

stantly larger than the Bar-tailed, and especially longer in

the legs. The species may be further distinguished by the

former having the proximal third of the tail-quills pure

white, and the distal two-thirds black, with a narrow white

margin, while the latter has the same feathers barred with

black and white alternately for nearly their whole length,

America possesses two species of the genus, the very large

Marbled Godwit or Marlin, L. fedoa, easily recognized by
its size and the buff colour of its axillaries, and the smaller

Hudsonian Godwit, L. hudsonica, which has its axillaries

of a deep black. This last, though less numerous than its

congener, seems to range over the whole of the continent,

breeding in the extreme north, while it has been obtained

also in the Strait of Magellan and the Falkland Islands

The first seems not to go further southward than the

Antilles and the Isthmus of Panama.
From. Asia, or at least its eastern part, two species Lave

been described. One of them, L. mdanuroides, difTers only

from L. cec/ocephala in its smaller size, and is believed to

breed in Amurland, wintering in the islands of the Pacific,

New Zealand, and Australia. The other, L. iiropygiaUs, is'

closely allied to and often mistaken for L. lapponica, from

which it chiefly differs by bavins; the rump barred like the

tail. This was found breeding in the extreme north of Sibffia

by Dr von Middendorff, and ranges to Australia, whente it

was, like the last, first described by Mr Gould, (a. n)
GOES, or Ter Goes, a town of the Netherlands ir the

province of Zealand, on tho island of South Beveland, with

railway communication since 1868 with Bcrgen-op-Zoom,

and since 1872 with Middelburg, its distances from those

' Tlii'! name seems to have survived in Wlielp Moor, near Bpndou,
1 Suffolk. /
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places being respectively 12 and 15 miles. The Retormed
church, called in the olden times St Mary Magdalen's, is

considered the finest ecclesiastical building of Zealand, and
dates from 1423. In the one half, known as the Preekkerk
or preaching church, there is a splendid organ, and in the

other half, known as the Wandelkerk or walking chunh,
stands the tomb of Frans Naerebout the philanthropist.

Goes further boasts of a fine old town-house, a high school,

and the remains of the old castle of Ostende, which was
the nucleus round which it began to form itself in the 1 4th

century. The industries of the town are varied but not

extensive, dealing with linen, dyes, chocolate, oil, flour,

straw hats, wood, and cigars. Shipbuilding is also carried

on, as well as a trade in wood and coals. The harbour,

which is defended by a fort, is formed by a short canal

communicating with the eastern Scheldt, extended and im-

proved in 1818-19. The population of the town, which
received its municipal righte in 1406, and was surrounded

with a wall about 1420, numbered 4916 in 1860, 5205 in

1870, and 6063 in 1876.

GOES, Hugo van der ( ? -1482), a painter of con-

siderable celebrity at Ghent, was known to Vasari, as he is

known to us, by a single picture in a Florentine monastery.

At a period when the family of the Medici had not yet risen

from the rank of a great mercantile firm to that of a reign-

ing dynasty, it employed as an agent at the port of Bruges

Tommaso Portinari, a lineal descendant, it was said, of

Folco, the father of Dante's Beatrix. Tommaso, at that

time patron of a chapel in the hospital of Santa Maria

Nuova at Florence, ordered an altar-piece of Hugo van der

Goes, and commanded him to illustrate the sacred theme of

" Quern genuit adoravit." In the centre of a vast triptych,

comprising numerous figures of life size, Hugo represented

the Virgin kneeling in adoration before the new-born Christ

attended by Shepherds and Angels. On the wings he por-

trayed Tommaso and his two sons in prayer under the pro-

tection of Saint Anthony and St Matthew, and Tommaso's
wife and two daughters supported by St Margaret and St

!Mary Magdalen. The triptych was sent to Florence, and
placed on the altar upon which it still remains. Van der

Goes, like Hubert Van Eyck and Jodocus of Ghent, has

bequeathed but this one picture to posterity ; but it is a

picture which shows that he was an artist of whom Ghent
might be proud, as Bruges was proud of John Van Eyck
and Brussels of Roger van der Weyden. Unhappily the

triptych of Santa ilaria Nuova suffered so much from decay

and restoring that the defects peculiar to the Flemings
became unduly prominent as time and neglect effaced the
brilliancy and harmony of the principal colours. We cau
only discern at the present day that the art of Van der
Goes is a variety of that which characterizes Van Eyck and
Van der Weyden. Less finished and less coloured than the
work of the first, it is less subtle and expressive than that

of the second. It lacks depth of religious feeling, and
hardly rises abore the common level of the school in respect

of feeling or execution. It is a cold and stiff art, marked
by hardness of surface, dryness of contour, angularity of

drapery, overladen ornament, and ill-balanced light and
shade. Imposing because composed of figures of unusual
size, the altar-piece is more remarkable for portrait character

than for charms of ideal beauty. There are small pieces in

public galleries which claim to have been executed by Van
der Goes, but none that are certified as the work of his

hands. One of these pictures in the National Gallery in

London is more nearly allied to the school of Memling than
the triptych of Santa Maria Nuova ; another, a small and
very beautiful John the Baptist, at the Pinakothek of

Munich, is really by Memling ; whilst numerous fragments

of an altar-piece in the Belvedere at Vienna, though assigned

to Hugo, are by his more gifted countryman of Bruges.

Any one who visits Continental collections will see that the

name of Van der Goes was given to pictures of which he

could not have been the author. None of the compositions

mentioned by historians have survived except the altar-piece

of Florence. But Van der Goes was not habitually a
painter of easel pieces. He made his reputation at Bruges

by producing coloured hangings iji distemper. After he

settled at Ghent, and became a master of his guild in

1465, he designed cartoons for glass windows. He also

made decorations for the wedding of Charles the Bold and

Margaret of York in 1468, for the festivals of the Rhetori-

cians and papal jubilees on repeated occasions, for the solemn

entry of Charles the Bold into Ghent in 1470-1, and for the

funeral of Philip the Good in 1474. The labour which he

expended on these occasions might well add to his fame

without being the less ephemeral. About the year 1475 he

retired to the monastery of Rouge Cloitre near Ghent,

where he took the cowl. There, though he still clung to

his profession, he seems to have taken to drinking, and at

one time to have shown decided symptoms of insanity. But

his superiors gradually cured him of his intemperance, and

he died in the odour of sanctity in 1482.

GOETHE
JOHANN WOLFGANG VON GOETHE (1749-1832)

was born in Frankfort on August 28, 1749. His parents

were citizens of that imperial town, and Wolfgang was their

onlj' son and their eldest child. His father was born on

July 31, 1710, and in 1742 received the title of imperial

councillor. He married on August 20, 1748, at the age of

thirty- eight, Catherine Elizabeth Textor, a girl of seventeen.

Her family was better than his own, and held a higher posi-

tion in the town. Her father was imperial councillor, and
had been schultlieiss or chief magistrate. In December
1750 was born a daughter, Cornelia, who remained until her

death, at the age of twenty-seven, her brother's most inti-

mate friend. She was married in 1773 to John George

Schlosser. The house in which Goethe was born is still to

be seen in the Hirschgraben. Goethe has described to us

how it was rebuilt, and it has since been much altered.

His educatiDn was irregular ; he went to no school, and his

father rather stimulated than instructed him. But the at-

mosphere by which he was surrounded gave him, perhaps,

the best education he could have received. Frankfort, a

free town of the empire, still preserved the appearance of

the Jliddle Ages. It had lost the reality of power, but

its citizens naturally grew up with a strong sense of

independence, and a power of realizing the unity of

Germany which was wanting in a small state. The boy

from his earliest youth was accustomed to the companion-

ship of his elders. His father was strict and formal, his

mother quick and lively, inspired with no small share of the

genius of her son. Goethe lived in the freest intercourse

with every kind of society in the town, in which he might

expect some day to be an important personage. There

was no capital like London or Paris to call him away;

Berlin was poor and iistant, Vienna half Italian and half

Spanish. Goethe must have been brought up with the

ambition to take his degree at the university as doctor,

to return home and become an advocate, to make a

rich marriage, to go through the regular course of civil

offices, to inherit his father's house, and perhaps one

day to be burgomaster. His home was a cultivatsd one.

The father was fond of art and of the German poetry
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then iu fasliioa The influence of Lessing had scarcely

made itself felt ; Herder was only five years older than
Goethe himself. Gellert and Gottsched were the two
oracles of poetry,—Gottsched a pedantic product of the

earlier French culture, Gellert old and immovable, and
unable to comprehend the new spirit. The chief debt that

Goethe owed to him was the improvement in his hand-
writing, on which Gellert laid great stress, and which he
coupled with moral excellence. Goethe's father had a

great respect for these rhyming poets, and he so strongly

objected to the new German hexameters that Wolfgang
could only read Klopstock's Messiah with his sister in the

greatest secrecy and in terror of discovery. He did, how-
ever, read it, and learned much of it by heart. French cul-

ture gave at this time the prevailing tone to Europe.
Goethe could not have escaped its influence, and he was
destined to fall under it in a special manner. In the

Seven Years' War, which was now ra.ging, France took

the side of the empire against Frederick the Great.

Frankfort was full of French soldiers, and a certain Comte
Thorane, who was quartered in Goethe's house, had an im-

portant influence on the boy. Still more strongly was
he affected by the French company of actors, whom he
came to know both on and off the stage. He learned to

declaim in this manner passages of Racine without under-
standing a word of them. At a later period he knew
French thoroughly well, ftnd composed both prose and
poetry in that language. His first writings were imitations

of the French manner ; his earliest play was the imitation

of a French afteppiece. We can understand how these

different forces were to work upon his future life. From
Iiis father he derived the steadfastness of character which
enabled him to pursue an independent career of self-culture

and devotion to art in the midst of every kind of distract-

ing influence ; from his mother he inherited the joyous

nature and lively s3Tnpathy, the flow of language and love

of narration, without.which he could not have been a poet.

Before the age of sixteen he had seen every kind of life in a

city particularl}' favourable to a richness of individual char-

acter; he was entirely free from the prejudices of a small

state ; and as far a^ he cared for Germany he cared for it as a

whole. He was tinged at an early age with the influence of

the clearest and most finished language in Europe, and this

influence, uniting with the natural clearness of Goethe's

mind, made his prose a new phenomenon in the literature

of his country, unlike anything which had been seen before.

Lastly, with the most passionate aspirations for freedom and
independence of life, he was born into the slavery of a

mechanical career of prosaic prosperity, the pressure of

which was nut strong enough to confine him, but was strong

enough to stimulate all his efforts to break the bonds.

Goethe, if we may believe his autobiography, experienced

his first love about the age of fifteen in the person of

Gretchen, whom some have supposed to be the daughter of

an innkeeper at Offenbach. He worshipped her as Dante
worshipped Beatrice. She treated him as a child, much as

Miss ChawortU treated Byron. But there is no other evi-

dence of this first love, and it would be quite in accordance

with Goethe's manner to enlarge on a very small founda-

tion, or to concentrate on one person the feelings wliich

were devoted to several individuals. His letters speak of a

boyish love for one Charitas Meixnet a friend of his sister,

two years younger than himself, the daughter of a rich mer-

chant at Worms. He expresses his affection for her with all

the fervour of French phraseology, and the passion did not

leave him when he had removed to Leipsic. But Charitas

was able to console herself with another engagement
She married in February 1773 a merchant of her native

town, and died at the end of the following year.

In the autumn of 1765 Goethe, who bad just completed

his sixteenth year, travelled to Leipsic iu the company of

a bookseller, Fleischer, and his wife, who were on their way
to attend the fair. On the 19th of October he was
admitted as a student of the Bavarian nation, one of the

four into which the university was divided. For his

lodging he had two neat littlo rooms in the Feuerkugel,

the Fire Ball, looking into the long court-yard which leads

from the old market to the now. 'When we remember
that his three years at Leipsic, about which so much
has been written, correspond with the last three years

of an English boy at a public school, we can form some
idea of the singular individuality of his character and
the maturity and ripeness of his genius. He was sent

to Leipsic to study law, in order that he might return

to Frankfort fitted for the regular course of municipal dis-

tinction. For this purpose he carried with him a letter to

Professor Bohme, who taught history and imperial law in

the university, but had no other distinction to recommend
hira. He told Professor Bohme that he intended to devote

himself not to law but to belles lettres, or, to use the

word which F. A. Wolf had invented, philologj'. Bohme
did his best to dissuade him, .and in this was assisted by
his wife. The effect of their advice was rather to disgust

Goetlie with modem German literature, to make him despi.sc

what he had already written, and to drive him into the

distractions of society, which wasted both his time and
his money. He did, however, attend some lectures. Ho
heard Ernesti on Cicero's Orator, but he dealt rather witit

questions of grammar than of taste. He attended Gellert's

lectures on literature, and even joined his private class.

Gellert held a high position among German men of letter.',

which was due quite as much to his character as to his

genin.<5. He advised Goethe to desert poetry for prose, and
to take to authorship only as an employment subordinate

to the serious occupations of his life. Goethe tells us that

in his lectures upon taste he never heard Gellert mention

the names of Klopstock, Kleist, Wieland, Gessner, Gleini,

or Lessing. He also attended the lectures of another

literary professor, Clodius, a young man about ten years

older than himself. Clodius corrected Goethe's writings

with red ink, and pointed out the faults without showing
the way to mend them. Goethe had written a poem
of congratulation for the marriage of his uncle Textor
(February 17, 176G), which, according to the fashion of

the time, was full of gods and goddesses and other mytho-
logical apparatus. Clodius was unsparingly hard upon
this production, and Goethe then perceived that his critic

was just as faulty as himself in the use of abstractions and
strange outlandish words to give weight and authoritj' to

his verse. He satirized Clodius in a poem in praise of the

cakes of the confectioner Handel, and by a parody of his

drama Medon. His position towards the professors of his

university was not an enviable one. His real university

education was derived from intercourse with his friends.

First among these was J. G. Schlosser, who afterwards

married his sister. Goethe used to dine with him at n

table d'hote kept by a wine-dealer, Schonkopf, in the

Bruhl (No. 79), in a house which still exists. Schlosser,

who was at this time private secretary to the duke of

Wiirte\nberg and tutor to his children, was ten years older

than Goethe. He had a great influence upon hira, chiefly

in introducing him to a wider circle of German, French,

English, and Italian poetry. At the table of Professor

Ludwig, where Goethe had previously dined, the conversa-

tion had generally turned on medical and scientific sub-

jects. Another friend of Goethe's was Behrisch, tutor to

the young Count Lindenau. He was a man in middle life,

and he combined originafity of character and clearness of

literary judgment with a dry and caustic wit, and an ever-

abiding sense of humour; much in the same proportions as
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were found ia Merck, who exercised at a later period an
iinportaut influence over Goethe's career. His friendsliip

witli Goethe was not at first of advantage to him. He was
deprived of his tutorship from, a suspicion that he did not

always keep the most select society, and his successor was for-

bidden to allow his charge to associate with the young poet.

This is supposed to have been caused by Goethe's disrespect-

ful behaviour to Professor Clodius. Gellert obtained for

Behrisch an educational post at the court of Dessau, and
Goethe kept up a constant correspondence viith him till

his death in 1809. Behrisch would not allow Goethe to

t)rint his poems, but copied them out instead in a beautiful

hand. He probably had a considerable effect in producing
' ie simplicity and naturalness of Goethe's early style.

But the person who had the strongest effect on Goethe's

mental development was Adam Frederick Oeser, at this time

director of the academy of arts in Leipsic. Goethe took

lessons from him in drawing, and, not content with this, tried

his hand at etching. A little device of his for a book-plate

or a bill-head is extant, in which a slab with the name C. G.

Schonkopf is represented with three bottles above and a
wreath of flowers below. Oeser had been afriendof Winckel-
mann's; and exercised great influence over his views of art.

This was a source of considerable reputation to him, and
Winckelmann's tragic death, the news of which reached

Leipsic whilst Goethe was there, must have brought the

relation between them into stronger relief. Goethe always

spoke of Oeser's influence with the greatest affection and
respect. He writes—" Oeser's discoveries have given me a

fresh opportunity of blessing myself that I had him for my
instructor. He entered into our very souls, and we must
indeed have been without souls not to have derived benefit

from him. His lessons will produce their effects through

ell the rest of my existence. He taught me that the ideal

of beauty is simplicity and repose." We find Goethe at

Weimar continually consulting Oeser for designs for furni-

ture and for theatrical entertainments,

Goethe from his earliest years was never without a passion,

and at Leipsic his passion was Kitty Schonkopf, the Aennchen
of the autobiography, tlie daughter of the host at whose

house he dined. She often teased him with her inconstant

ways, and to this experience is due his first drama Die Laune
des Yerliebten, " Lovers' Quarrels," as it may be styled. It is

a mere trifle, a pastoral in one act, written in alexandrines in

the French style. Two happy and two unhappy lovers are

contrasted. The only interest of the piece is that it is a

firagment from Goethe's own life. A deeper chord is struck in

Die Mitschuldi()en (The Fellow Sinners), which forms a dis-

mal and forbidding picture both of the time and of the ex-

periences of the youth who wrote it. The daughter of an
innkeeper has made an unhappy marriage, and is visited by
a former lover who is in good circumstances. An assignation

is arranged, and the interview is witnessed by the husband,

who has come to steal the stranger's purse. The father

comes in to read one of the stranger's letters. He is 'sur-

prised, and is with his daughter suspected of the theft.

The real culprit is discovered, but defends himself by accus-

ing the stranger of his conduct to his wife. So thay are

all guilty. This play was first written in one act. It was
afterwards enlarged to three acts, and published in 1787.

The manuscript, which still exists, was given to Frederlke

Brion of Sesenheim. Besides these plays Goethe wrote at

Leipsic twenty little songs of an erotic chararacter, which
were set to music by his young friend Breitkopf. He de-

scribes them as moral-sensuous, but they are more sensuous

than moral. They have the merit of a musical easy flow

of expression, various moods of passion, with a happy readi-

ness and elegance. Only a few of them were included

in his collected works, and those very much altered.

They show the influence of Wieland, but by one side of

Wieland Goethe was never affected. He was never led to
mingle classical ideas and emblems with the unrestrained
and sensual frivolity which was disseminated from Fraace.
He never imitated Agathon or Musarion. Whatever may
have been the bitterness of his experience of life, or the
waywardness of his excited fancy, he conceived a true
idea of the real nature of classical art. In this Winck-
elmann and Lessing were his teachers, and he was never
untrue to the lessons which they inculcated. This was the
most valuable possession he brought back from Leipsic.

He had an opportunity of establishing his principles of taste

during a short visit to Dresden, in which he devoted him-
sel' to the pictures and the antiques. The end of Goethe'af
stay at Leipsic was saddened by illness. One morning at

the beginning of the summer he was awakened by a violent?

hemorrhage. For several days he hung between life and
death, and after that his recovery was slow, although he
was tended with the greatest anxiety by his friends. He
finally left Leipsic far from well on August 28, 1768, his

nineteenth birthday.

Goethe made an enforced stay of a year a,nd a
half in his native town. It was perhaps the least hippy
part of his life. He was in bad health. His cure' pro-

ceeded slowly, and he had several relapses, and the weak-
ness of the lungs, which was his first complaint, was suc-

ceeded by a weakness of the digestion, which was yet more
troublesome and painful. The society of Frankfort seemed
to him far less agreeable than that of Leipsic ; he con-
trasted the cold, stiff, formal, old-fashioned life of the
imperial city with the freshness, geniality, and intellectual

activity of the Saxon university. His family relations were
not pleasant. His grandfather Te&tor was struck with
paralysis j his father showed but little sympathy with his

aspirations for universal culture, and could imagine no
career for him but that of a successful jurist. His sister

had. grown somewhat harsh and cold during his absence,

and was possessed by a morbid self-consciousness, which she
committed to the confidential pages of a secret diary. The
tone of this diary, partly the result of family temperament,
partly of the character of the age, throws an interesting

light on the despair of Werther. Goethe's mother was
always the same to him, a bright, genial, sympathetic
friend. But her love could not ward off the pressure of
circumstances, or supply a substitute for a wider and more
unfettered life. Goethe, during his illness, received great
attention from Fraulein von Klettenberg, a friend of hia

mother's, a pietist of the Moravian school. She initiated

him into the mystical writings of those abstracted saints,

and she engaged him in the study of alchemy, which
served at once to prepare him for the conception of Fanst
and for the scientific researches of his later days. During
his stay at Frankfort he wrote very little. It may be that

the two Leipsic dramas received here their completed form.

A farce in memory of his Leipsic life, a poetical letter to

Frederike Oeser, the daughter of his teacher, a few songs,

some of them religious, make up the tale of his produc-

tions, as far as we know them.

He arrived at Strasburg April 2, 1770. It was intended

that after a sojourn in the university of that place he should

visit Paris, the centre of refinement. Goethe stayed in Stras

burg till August 28, 1771, his twenty-second birthday, and

these sixteen months are perhaps the most important of his

life. During them he came into active contact with most ot

those impulses of which his after life was a development, It

we would understand his mental growth, we must ask who
were his friends. He took his meals at the house of the

Fraulein Lauth in the Kramergasse. The table was mainly
filbd with medical students. At the head of it sat Salz-

mann, a grave man of fifty years of age. His experience

and Lis refined taste were vury attractive to Goethe, whn
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made liim his intimate friend. Goethe was soon drawn by
the studies of his companions to desert his nwn. A note-

book of this date is preserved, which gives us a full account

of his studies and employments. He attended lectures on

anatomy, on midwifery, and on chemistry. His own studies

were chiefly devoted to the last science ; and he did not

forget his favourite alchemy. He had brought with him to

Strasburg introductions to pietistic circles, and this made
him at first somewhat staid and retired in his pleasures, and
disinclined for general society. This soon wore off, and the

natural cheerfulness of his genial nature returned to him.

Two songs, Blinde Kuh and Stirit der Fuchs so gilt der Balg,

refer to the social life of this period. Ho went on pic\.'cs,

he wrote French^poetry, he took dancing lessons, he learnt

the violoncello. The table of the Fraulein Lauth received

some new guests. Among these was Jung-Stilling, the self-

educated charcoal-burner, who in his memoir has left a

graphic account of Goethe's striking appearance, his broad

brow, his flashing eye, his mastery of the company, and his

generosity of character. Another was Lerse, a frank open

character who became Goethe's favourite, and whose name
is immortalized in Gotz von Berlickingen. Goethe did

not desert his studies in art. He learnt from the constant

study of the cathedral of Strasburg the efTect of Gothic

architecture, and he shuddered when he saw the reception-

rooms of the youthful Marie Antoinette hung with tapestries

which represented the marriage of Jason and Medea, and
seemed to forebode the coming doom. His diary also shows

that he spent much time in philosophical speculation. But
the most important event of his Strasburg sojourn was his

acquaintance with Herder. He was five years older than

Goethe. Herder was then travelling as tutor to the young
prince of Holstein-Eutin, but was obliged to spend the

whole winter of 1770-71 in Strasburg on account of an

afl'ection of his eyes. Goethe was with him every day,

often all day. Herder, who was a pupil of a more original

genius, Hamann, taught him the true value of nature in art,

and the principles of what we should now call the romantic

school. He made Ossian known to him, and the wealth of

popular poetry in all nations which the publication of Ossian

revealed ; he enchanted him with the idyllic simplicity of

the Vicar of Wakefield ; but, above all, he shook his sensi-

bility to the roots by revealing to him ^he power of the

mighty Shakespeare. He now saw how far 35uperior Homer
was to his Latin imitators, and how false were the canons

of French art. Goethe's spirit was liberated from its

trammels, and Gotz and Faust and Wilkelm Meister became
possible to his mind. At a later period he forged for him-

self fetters of a different kind. s

Goethe's stay at Strasburg is generally connected still

more closely with another circumstance,—his passion for

Frederike Brion of Sesenheim. The village lies about

twenty mUes from Strasburg, and her father was pastor

there. Goethe was introduced by his friend Weyland, an

Alsatian, as a poor theological student. Fresh from his study

of Goldsmith, he found the Vicar of Wakefield realized.

The father was a simple worthy man, the eldest of the

three daughters was married, the two younger remained,

—

Maria Salome, whom Goethe calls Olivia, and Frederike,

to whom the poet principally devoted himself. She was

^11 and slight, with fair hair and blue eyes, and just sixteen

years of age. Goethe gave himself up to the passion of the

moment ; what he felt and suffered is known to us by his

Bonga, At least ten songs are addressed to her, and several

others were written for her. During the winter of 1770,

in the intervals of his conversations with Herder, Goethe
^ften rode over to Sesenheim. Neither storm, nor cold, nor

darkness kept him back. He should have been busy with

his dissertation for the degree of doctor. The subject he had
chosen was the duty of providing an established church.

But the attractions of Frederike were a great interruptioir

to his labours. In the spring Herder went away. The
fine weather drew him still more strongly to Sesenheim.

Picnics, water parties, games, dances, illuminated by en-

thusiasm for literature, filled up the weeks. As his time

for leaving Strasburg came nearer, he felt that this love was
merely a dream, and could have no serious termination.

Frederike felt the same on her side. A visit of the mother

and daughters to Strasburg in July made this appear more
clearly. On August 6 Goethe took his degree as doctor of

law. Shortly afterwards he bade adieu to Sesenheim, and

the tears stood in Frederike's eyes as he reached out his

hand from horseback. From Frankfort he wrote his final

farewell, and it was then, as he tells us, that he found from

her answer for the first time how deeply she had loved him.

The account of this love episode in the autobiography does

Goethe injustice. There is nothing in the letters or the

poems of the time to show that he had wantonly trifled

with her aS"ections. Eight years afterwards, on his way to

Switzerland, he spent a night with the Brions at Sesenheim,

and was received with the utmost kindness. He was
shown the arbour where he had sat, the songs he had
written, the carriage he had painted. He left them in the

morning with content. Frederike lived till 1813, well

known for her works of charity. She never married ; the

heart that Goethe had loved, she said, should never love

another.

Goethe's return to Frankfort is maiked by a number of

songs, of which the "Wanderer's Sturmlied" is the most
remarkable. He found his Frankfort existence more intoler-

able than before. He had outgrown many of the friends

of his youth. Those with whom he,felt most sympathy
were the two Schlossers and his sister Cornelia. He found

in her one who sympathized with all his aspirations. He
cared nothing for his profession; he was more determined

than ever to devote himself to letters, and not to law. He
found in the neighbouring town of Darmstadt a literary

circle which Frankfort did not supply. The landgravine

Caroline set a good example, and had collected round her

a number of kindred spirits, men and women. Among
them were Wenck, and Petersen, and Caroline Flachsland,

who was afterwards to marry Herder. But the soul of the

literary circle was Merck, now thirty years of age, attached to

the war ofiice. Goethe has represented him in the autobio-

graphy as a cold and unfeeling cynic, a spirit who always
said no, a prototype of Mephistopheles. History represents

him otherwise as a man of cultivated and chastened judg-

ment, a represser of enthusiasm, a respecter of the rules of

art, anxious to hold the balance between the old school and
the new. Goethe had dominated over all his other friends

;

Merck dominated over him. He has left but little of his

own writings. He was one of those who inspire genius in

others, and whose truest- picture lives in the recollections of

their friends. These months were full of literary activity.

To them belong an oration on Shakespeare, delivered at

Frankfort, an essay on Erwin von Steinbach, the builder

of the Strasburg cathedral, two theological treatises of a

neologistic character on the commandments of Moses and
the miraculous tongues of Pentecost, and a number of

reviews written for the Franlfwrier Gelehrte Anzeiger,

which had been founded by Merck. But the work into

which he threw all his genius was the dramatization of

the history of the imperial knight of the Middle Ages,

Gottfried or Gotz von Berlichingen. The immediate
cause of this enterprise was his enthusiasm for Shakespeare.

After reading him he felt, he said, like a blind man who
suddenly receives his sight The unities of time and place

vanished into nothing. The true form of art was seen to

be that, which holds the wayward imj alses together by an

invifiible bond.just as in the life of man necessity is wedded
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to free will. The study of a dry and dull biography of Gotz,

published in 1731, supplied the subject for his awakened

powers. From this miserable sketch he conceived within

his mind a complete picture of Germany in the 16th century.

The chief characters of his play are creatures of his imagina-

tion representing the principal types which made up the his-

tory of the time. Every personage is made to live ; they

speak in short sharp sentences like the powerful lines of a

great master's drawing. The first sketch of Giitz was finished

in six weeks, in the autumn of 1771. Cornelia was con-

sulted at every stage in the work. Herder saw it, and gave

liis approval. On bis return fromWetzlar in 1773 Goethe

wrote the piece over again, and published it, with the help

of Merck, in the form in which we now possess it. It ran

like wild-fire through the whole of Germany. It was the

progenitor, not only of the "Sturm und Drang" period to

which it gave the tone, but of the romantic knightly

literature which teemed from the German press. At a

later period, in 1 804, Goethe prepared another edition for

the stage, which took five hours in acting. It has never

been represented since.

With the manuscript of GoU in his pocket, Goethe left

Frankfort in the spring of 1772 for Wetzlar, a quiet country

town on the Lahn, one of the seats of government of the

Holy Roman Empire. The emperors lived at Vienna; they

were crowned at Frankfort ; they held their parliaments at

Ratisbon, and at Wetzlar their courts of justice. It

was the custom for young lawyers to attend the sittings

of these courts for a certain time before they could

be admitted to practise on their own account. The com-

pany of these students, of the embassies from the com-

ponent parts of the empire, and of various imperial officials,

made the society a pleasant and lively one. Goethe soon

found friends. The secretary of the Brunswick legation,

Goud, formed a round table of knights,—a RittertafeL The
members adopted names from the age of chivalry, and ap-

portioned among themselves the neighbouring villages as

comraanderies and fiefs. Goethe took the name of Gotz.

Deeds of prowess were performed in friendly rivalry, chiefly

of eating and drinking. This masquerade at least served

to keep the idea of Gotz constantly before his mind. But
the place has sadder associations. It is impossible to dis-

sociate the name of Wetzlar from that of Werther. The
Deutsches Haus, then the property of the knights of the Teu-

tonic order, exists still in the main street of Wetzlar. It was

occupied by one of the officials of the order, by name Buff,

an honest man with a large family of children. The second

daughter, Lotte, blue-eyed, fair, and just twenty years of age,

was first met by Goethe shortly after his arrival at a ball at

Wolpertshausen. She strongly attracted him ; he became a

constant visitor at the house. He found that Lotte was a

second mother to her brothers and sisters, and he delighted

to play games with them and tell them stories. Lotte was
really though not formally engaged to Kestner, a man of

two-and-thirty, secretary to the Hanoverian legation.

The discovery of this relation made no difference to Goethe

;

he remained the devoted friend to both. He visited Lotte

and her children ; he walked with Kestner about the streets

till midnight ; they kept their common birthday together in

the German house on the 28th of August ; Kestner felt no
jealousy ; Goethe was content with Lotto's friendship

;

her heart was large enough for both. But the position

was too critical to last. On September 10 they met in the

German house for the last time. Lotte spoke of the other

world, and of the possibility of returning from it. It was
arranged between them that whoever died first should

appear to the others. This conversation confirmed Goethe's

purpose ; he determined to go away. He made no adieu, but

wrote a line to Kestner to say that he could not have borne

to stav a moment longer. Merck had probably persuaded

him to this step. To divert Lis mind he took him to Ehren-
breitstein and introduced him to Sophie Roche, the friend

of Wieland's youth, and to her daughter Maximiliane,

with whom Goethe was charmed. The places in the neigh-

bourht)od of Coblentz were visited. Goethe returned to

Frankfort by the river in a yacht. Here he was possessed

with the memory of Lotte. He fastened her silhouette

over his bed. Kestner came to Frankfort in September

;

Goethe and Schlosser went together to Wetzlar in Novem-
ber. Here he heard cf the death of Jerusalem, a young
man attached to the Brunswick legation. He had been
with Goethe at the university of Leipsic, but he had seen
little of him at Wetzlar. Of a moody temperament, dis-

heartened by failure in his profession, and soured by a

hopeless passion for the wife of another, he had borrowed
a pair of pistols from Kestner under pretence of a journey,

and had shot himself on the night of October 29.

Goethe obtained a full narrative of the circumstances

from Kestner, and immediately afterwards began his

Weriher, in which the circumstances above related are all

interwoven. Goethe tells us that it was written in four

weeks, but this can hardly have been the case. We have

notices of its slow progress during the whole of the summer
of 1773. In 1774 it is far advanced enough to be shown to

some intimate friends. It is not till the middle of Septem-
ber 1774 that two copies of the book are sent in the

greatest secrecy to Sophie la Roche and Lotte Buff. In
October it spread over the whole of Germany. It was
enthusiastically beloved or sternly Condemned. It was
printed, imitated, translated into every language of Europe,

criticized in every periodical, with the fullest meed of praise

or scorn. It made the round of the world, and penetrated

even to China. The Werther fever wrung the hearts of

men and women with imaginary sorrows; floods of tears

were shed
;
young men dressed in blue coats and yellow

breeches shot themselves with Werther in their hands. It;

opened the floodgates of pent-up sentimentalism which had
been stirred by the philosophy of the time, and which the

calamities of the next generation were sternly to suppress.

It may be imagined that Kestner and Lotte were not well

satisfied with the liberty which Goethe had taken with

them. They were married on April 4, 1773, and Goethe

provided the wedding ring. Notwithstanding the coolness

which the publication of Werther produced between them,

the correspondence between Goethe and Kestner continued

to the end of the centiiry. Lotte saw Goethe in Weimar in

1816, when she was 63 years old; she was still beautiful, but

her head shook with palsy. She died in 1828. The second

part of Werther represents the. agony of a jealous husband.

This was inspired by Bretano, an Italian merchant resident

in Leipsic, a widower with five children, who had married

Maximiliane, the daughter of Sophie la Roche. Goethe loved

her as an elder brother, but her husband scarcely approved of

the intimacy. Merck tells us that his ideas went very little

beyond his business, and that it was dispiriting to have to

look for his young girl friend among barrels of herrings and

piles of cheeses.- '-Goethe," he says, "much consoles her for

the smell of oil and cheese, and for her husband's manners.''

Gotz and Werther formed the solid foundation of Goethe's

fame. They were read from one end of Germany to the

other. It is difficult to imagine that the same man can

have produced both works, so different are they in matter

and in style. Werther represents the languid sentimentalism,

the passionate despair, which possessed an age vexed by

evils which nothing but the knif^ could cure, and tortured

by the presence of a high ideal which revealed to it at once

the depth of its misery and the hopelessness of a better lot.

Gotz was the first manly appeal to the chivalry of German
spirit, which, caught up by other voices, sounded through-

out the fatherland like the call of a warder's trumpet, till
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it produced a national courage founded on the recollection

of an illustrious past, which overthrew the might of the con-

queror at the moment when he seemed about to dominate the

world. Werther is the echo of Rousseau; the lamentation

of a suffering world ; Giitz is the prototype of Stein, the

comer stone of a renovated empire. Giitz, in its short, sharp

dialogue, recalls the pregnant terseness of mediaeval German
before it was spoilt by the imitators of Ciceronian Latinity.

Werther, as soft and melodious as Plato, was the first revela-

tion to the world of that marvellous style which, in the

hands of a master, compels a language which is as rich as

Greek to be also as musical

These two great works were not the only occupations of

Goethe at this time. In Wetzlar he had translated Gold-
smith's Deserted Village, and had written a number of small

poems addressed to Lotte. The spring of 1773, which wit-

nessed the publication of Gotz, saw him actively employed as

an advocate. His relations with his fatherbecame easier. His
literary success brought him a number of friends,—the young
Counts StoUberg, andVon Schonborn, a friend of Klopstock's.

He also began to correspond with Lavatcr the physiognomist
and with Klopstock himself. To the latter half of this year
are to be referred a number of satirical poems, aimed at

prevailing follies of the time, clever and amusing, but of little

permanent value. In Peter Breij he satirized the meddler
Leuchsenring, who, with soft tread and lamblike manners,
interfered with the family relations of Herder. Saty,-^? is

directed against the prophets of the school of nature, who bid
us return to nature without remembering how coarse and
repellent some aspects of nature are. Bahrdt had trans-

lated the Bible into modem cultivated German ; Goetlie

wrote a prologue to this newest of divine revelations, in

which the four evangelists appear each with his attendant
animal Of yet another kind is the Fair of Flundersweilern,
in which the hucksters and booth-keepers represent the

motley variety of human life and the characteristics of

modern litterateurs. It is a foretaste of the second
part of Faust. Harlequin's Marriage is only preserved

in fragments ; it was perhaps too coarse and personal to

be published. The most important of these writings is

Gods, Heroes, and Wieland, a dialogue in the style of Lucian
written at a sitting over a bottle of Burgundy, in which
Alcestis, Mercury, Hercules, Euripides, and other ancient

wortldes appear to Wieland in all their original greatness,

and upbraid him with the mean and paltry reprasentation

of them which he had given to the world. Wieland was
the apostle of an emasculated antiquity. Goethe would
make the gods speak in their own large utterance if they
spoke at all Wieland revenged himself by recommending
the satire in his paper, the Beutsclve Mtrlcur, as a delicate

piece of persiflage worthy of the study of his readers. In
November Goethe's sister Cornelia was married to Schlosser

and left Strasburg. Goethe felt the loss deeply. Sho
lived but a short time. Her married life was tortured witL i

perpetual suffering, and she died ia 1777.

The beginning of 1774 is marked by a new passion and
a new work. Crespel had invented a p?an for enlivening

their social meetings ; each man was to draw lots for a

partner, and for the time to consider her as his wife.

Three times Goethp arew the name of Anna Sibylla Miinch,

a pleasant girl of sixteen, daughter of a merchant. One of

the favourit'd topics of the day was the trial of Beaumar-

chais, whi ch ended on February 16, 1774. Immediately

afterwarris his Memoires or pleadings were published, and

from thf fourth of these the pky of Clavigo was arranged.

It repressents a young writer of ambition deserting the

woman to whom he is engaged and breaking her heart.

The *hfth act, in which Clavigo kills himself, is Goethe's

ow/i. The real Clavigo died, a distingubhed man of letters,

in 1806, The piece was written in eight days, and published

on June 1. It had a great success, and si-iU keeps the stage.

But Gfoethe's best friends were disappointed with it. Merck
told him not to write such trash, as others could do that as

well In reality there is no period of Goethe's life in which

his literary activity!was so prodigious, or when he was more

fully occupied with literary plans which had reference to the

deepest problems of human nature. To this time belong

the conceptions of Caesar, Faust, Mahomet, the Wandering

Jew, and Prometheus. The first was soon given up ; of the

second the first monologue, the dialogue between Faust and
Mephistopheles, and part of the scenes with Gretchen, were

now wTitten. He has told us in his Autoliography what

he intended to make of Mahomet. In five acts he was to

show us how the purity of prophetic zeal is recognized by
love, rejected by envy, sullied by human weakness, spiritu-

alized by deatL To write this drama he had studied the

Koran through and through ; only a few fragments were
completed. Of the Wandering Jew very little remains to

us. The design, conceived in Italy, of making a great work
on the subject was never carried out. The Prometheus was
completed in two acts. The monologue of Prometheus

included in the Lyrical Poems, was written at the same time;

but it is doubtful whether it was intended to form part of

the drama. These works are to be referred to the study
of the ethics of Spinoza, for whom he now began to feel a
deep reverence, which continued throughout his life. The
calm repose of Spinoza's mind spread over his own like a
breath of peace ; his systematic and well-ordered reasoning

was the best antidote to Goethe''s passionate waywardness.

Goethe now acquired a wider view of all the relations of the

moral and natural world ; he felt that he had never seen the

world so clearly. His time at Frankfort was also largely

occupied with art His room was covered with the works
of his pencil, and a number of poems on the subject of the

artist's life arose from the same influence.

The summer of 1774 was spent in ajourney to the Ehine.

On July 12 Basedow, the educational reformer, came to

Frankfort; three days afterwards Goethe went with him to

Ems, where he found Lavater, who had been with him in the

previous month. The three went down the Lahn together,

and reached Coblentz on July 18. Here the famous dinner

took place at which Lavater explained the secrets of the Apo-
calypse to a clergyman, Basedow demonstrated the useless-

ness of baptism to a dancing master, while Goethe, the

worldling between the two prophets, made the best of his

time with the fish and the chicken. They then went down
the Khine to Elberfeld, where Goethe found his old Stras-

burg friend Jung-Stilling, and back to Pempelfort, near
Diisseldorf, the house of Fritz Jacobi, where Goethe also

met Jacobi'swifeBetty,his sister Charlotte, his aunt Johanna
Fahlmer, and his friend W. Heinse. Their letters are full

of the effect which he produced upon them. Heinse says

—

" I know of no man in the whole history of learning who,
at such an age, was so completely full of original genius."

Jacobi writes—"Goethe is the man whom my heart re-

quired ; my character will now gain its proper stability

;

the man is complete from head to foot." Again he sajrs that

you could not be an hour with him, without seeing that it

would be ridiculous to suppose that he could think or act

otherwise than he reaUy thinks and acts. No change could
make him fairer or better; his nature has followed its own
development, as the growth of a seed, or of a flower on a tree.

Nor were these impressions evanescent. Forty years after-

wards ho writes of these times—" What hours ! what days I

I seemed to have a new soul From that mopient forth I
would never leave yon."

Goethe returned to Frankfort at the beginning of

August The autumn brought new friends, drawn to
him by the fame of the newly published Werther. Among
these was Klopstock. twenty-five years older than Goethe,
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.nd autlior of the. Messiah, the acknowledged head of

rierman poeta. On December 11 Goethe was surprised

hy the visit of a stranger, whom he at first took for Fr.

Jacobi. It was Karl Ludwig von Knebel, who was travel-

ling with the two young princes of Saxe-Weimar, the reign-

ing duke Karl August, then just Beventeen, and his younger

brother Constantine. They were on their way to France

with their tutor, Count Gorz, and they could not" pass

through Frankfort without making the acquaintance of the

new genius who had risen upon their country. Goethe

went to see them, was warmly received, and talked with

them about the condition and prospects of Germany. This

meeting decided the future course of Goethe's life. Knebel

thought Goethe "the best of men, the most lovable of man-

kind." The princes invited him to visit them at Mainz,

where they would stay longer than at Frankfort. The
visit lasted from December 13 to 15, when they went on to

Carlsruhe, where the duke was to meet his intended bride.

Goethe took the opportunity of reconciling himself with

Wieland, who lived in Weimar. On his return he found

Fraulein von Klettenberg dead. "My Klettenberg is dead,"

he writes, "before I had an idea that she was dangerously

ilL Dead and buried in my absence ! She who was so

dear, so much to me." Frederike was lost to him,

Charlotte, Maximiliane, and his sister married. Some
attachment was a necessity of his nature. He now came
under the influence of Lili Schonemann, the daughter of a

rich banker, whose father was dead, but whose mother con-

ducted the business, and held one of the most brilliant

salons in Frankfort. This passion seemed te be of a more
lasting nature than the others. Goethe was drawn into

the whirl of society. He is described as moving in

brOliantly-lighted rooms, in a gold-laced coat, passing from
party to concert, from concert to ball, held captive by a fair-

haired girl with a pair of bright eyes. Such was G<>ethe in

the carnival time. To Lili's influence we owe several of

his smaller poems, N'eue Liebe iieues Lehen, Herz mein Herz
was soil das gebeii, Heidenroslein, and two little vaudevilles,

Erwin und Elmire and Clavdine von Villa Bella. The
first contains some pretty songs, notably " Das Veilcken,"

set to music by Mozart. It is founded on the ballad of
" Edwin and Angelina " in the Vicar of Wakefield. The
latter half belongs to an earlier period, and is complete in

itself. Claudine von Villa Bella has one good character,

the prodigal son Crugantino ; and the ballad which is sung
at the crisis of the plot was written during the Hhine
journey with JacobL To this period also belongs Stella, a
comedy for lovers, a strange, wild play, full of extravagant

passion. The weak-minded hero Fernando marries two
wives one after the other. They meet together in an inn,

and he is reduced to extremity of misery. He loves them
both, and they both love him. Finally, the first wife SteUa
surrenders her rights, and they agree all to live together. The
play in this form suggested to Canning the. parody of the
Rovers, or the Double Arrangement. In 1806 Goethe altered

the close by making Fernando shoot himself and Stella

take poison. It is seldom performed, Lut Stella is a fine

character for a great actress. It is said to be founded on
an occurrence in the Jacobi family.

Neither family approved of the engagement between
the youthful couple. Goethe's parents thought Lili too
much of a fine lady; they had a suspicion, which was
well founded, that her wealth had no very sure founda-
tion.' Frau Schonemann did not think that Goethe, with
all his genius, would make a good husband for her
child. Cornelia Schlosser was strongly opposed to the
inatch. Goethe tore himself away, and went for a tour in
Switzerland. His companions were the brothers Stolberg,
noisy, wild young noblemen, who in ilay had stayed at

Goethe's house. They gave Goethe's mother the name of

Frau Aya, which she ever afterwards retained. On his

journey Goethe visited the duke of Saxe-^Yeimar and his

betrothed at Carlsruhe, his sister at Emmendingen, Lavater

at Zurich. He bore with him the constant memory of

Lili ; he wore a golden heart which she had given him
round his neck. He climbed the St Gotthard on her birth-

day, and looked with longing eyes to the promised land of

Italy. But a stronger power drew him honie again, and he
returned. At Strasburg he met his old friends, and saw
Zimmermann, the writer on solitude. Ho showed him a
profile of Frau von Stein who lived at Weimar, with which
Goethe was enchanted.

He returned to Frankfort on July 20. August was
spent delightfully with Lili at Ofi"enbach ; his letteis

speak of nothing but her. September and the fair-time

at Frankfort brought back his troubles. His position is

described in the poem Lilies Park. He is the half-tamed

bear who is held by magic bands amongst the birds and the

fish, and yet sees a door left a little open for escape, and
swears that he has the power to pass it. During this last

period of his passion he translated part of the Song of

Solomon. He wrote some scenes in Faust—the walk in

tie garden, the first conversation with Mephistopheles, the

interview with tlie scholar, the scene in Auerbach's cellar.

Egmont was also begun under the stimulus of the American
Rebellion. A way of escaping from his embarrassments
was unexpectedly opened to him. The duke of Weimar
passed through Frankfort both before and after his marriage,

which took place on October 3. He invited Goethe to stay

at ^'eimar, and it was arranged that one of the duke's

household, who was expected every day with a new carriage,

should bring him with him. He took leave of everyone,

including Lili. But the carriage did not come ; a second

leave-taking was impossible. He remained all day in the

house working at Egmont, going out only at night. Once
he stood by Lili's window, heard her sing his songs, and
saw her shadow on the curtain. He could not linger longer

in the town. He started for Heidelbsrg hoping to meet tlie

carriage, determined if it did not come to go on to Italy.

He was summoned hastily back by a messenger, found the

carriage at Frankfort, and entered Weimar in the early

morning of November 7, 1775. It was not for his happi-

ness or for Lili's that they should hs-ia married. She
afterwards thanked him deeply for the firmness with which
he overcame a temptation to which she would have yielded.

At this time the smaller German courts were beginning

to tako an interest in German literature. Before the Seven
Years' War the whole of German culture had been French.

Even now German writers found but scant acceptance at

Berlin or Vienna. The princes of the smaller states, shut

out from the great world of politics, surrounded themselves

with literature and art, and with men- who would be

likely to give an interest to their lives. The duke <A

Brunswick had made Lessing his librarian at WolfenbiitteL

and had not objected to the publication of Emilia
Galoiti Emmerich Joseph, the worldly elector and arch-

bishop of ilainz, wa.^ devoted to Munich and the theatre,

and made his stage one of the best in Europe. The ma^
grave of Baden had invited Klopstock to his court, and
delighted to associate with himself the author of tlis

Jfesiiah, the " poet of religion and of his country.'" The
duke of Wiirtemberg paid special, attention to education

he promoted the views of Schubart, and founded the school

in which Schiller was educated. Hanover oflfered a home to

Zimmermann, and encouraged the development of SchlegeL

Darmstadt was specially fortunate. Caroline, the wife oi

the landgrave, had surrounded herself with a literary circle,

of which Jlerck was the moving spirit. She had collected

and privately printed the odes of Klopstock, and her deatl

in 1774 seemed to leave Darmstadt a desert. Her daughte
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Louise, the youngest of eight children, seemed to have

inherited something of her mother's qualities, veiled by a

serious and retiring temper. She married on October 3,

1775, the young duke of Weimar, who was just of age.

She reignedover that illustrious court respected and admired,

but repelled rather than attracted by its brilliancy and
eccentricity. The place which she would naturally have

0"cupied was taken by the duchess Amalia, mother of the

grandduke. She was of the house of Brunswick, and after

two years of marriage had been left a widow at nineteen

with two sons. She committed their education to Count
Gorz, a prominent character in the history of the time. She
afterwards summoned Wieland to instruct the elder, and
Knebel to instruct the younger. The Deutsche 2Ierhtr,

founded in 1773 to diminish the influence of the school of

Klopstock, gave Weimar importance in the literary world.

The duchess was a great lover of the stage, and the best

play writers of Germany worked for Weimar. The palace

and the theatre were burnt down in 1774, and the duchess

had to content herself with amateurs. After her son's

marriage she lived in the simple country houses which
surround the capital, the lofty Ettersburg, the low-lying

Tiefurt, the far-seeing height of Belvedere. Each of these

was awakened to new life by the genius of Goethe, The
dnke, eighteen years of age, was simple in his tastes, abater
of etiquette and constraint, true, honest, and steadfast, fond

of novelty and excitement, of great courage and activity

;

his impulses, rarely checked, led him rather to chivalrous

enterprise than to undesirable excess. His brother. Prince

Constantine, had perhaps more talent but less character than
the grand-duke. He took' but little part in the Weimar
life, and died in 1793.

Upon this society Goethe, in the strength and beauty
of youth, rose like a star. From the moment of his

arrival he became the inseparable and indispensable com-
panion of the grand-duke. He subdued the affections of

all he met with. Wieland said that his soul was as full

of him as a dewdrop of the morning sun. He was, take
liim all in all, the greatest, best, most noble human being
that God had ever created. The first months at Weimar
were spent in a wild round of pleasure. Goethe was treated

OS a guest. In the autumn, journeys, rides, shooting parties,

in the winter, balls, masquerades, skating parties by torch-

light, dancing at peasants' feasts, filled up their time. Evil
reports flew about Germany ; the court of Weimar had a
bad name ; Klopstock wrote letters of solemn advice, and
forbade his young friend Stolberg to accept an appointment
which the duke had offered to him. We do not know, and
we need not examine, how much of these reports was true.

Goethe wrote to Klopstock that if Stolberg came he would
find them no worse, and perhaps even better, than he had
known them before. We may believe that no decencies

were disregarded except the artificial restrictions of courtly

etiquette. Goethe and the duke dined together and bathed
together; the duke addressed his friend by the familiar t/toti.

Goethe slept in his chamber, and tended him when he was
iU. In the spring he had to decide whether he would go
or stay. In April the duke gave him the little garden by the
side of the Ilm, with its lofty roof, in which he lived for the
next eight years. la June he invested him with the title, so
important to Germans, of geheim-legationsrah, with a seat
and voice in the privy council, and an income of £180 a
year. By accepting this he was bound to Weimar for ever.
We may here mention the different grades of service through
which Goethe pas.sed. In January 1779 he undertook the
commission of war; on September 5, 1779, he became
geheim-rath; in September 1781 he received an addition
to his salary of £30. This was afterwards raised by £G0
more, and in 1816 he received £450, with an additional
allowance for the expense of a carriage. In April 1782 he

was ennobled by the emperor, and took for his anns a silver

star in an azure field ; in June of tlie same year he became

president of the chamber ad interim. We know that

Goethe devoted himself with industry and enthusiasm to thi

public business ; he made himself acquainted with every

part of his master's territory ; he did his best to develop its

resources ; he opened mines and disseminated education ;

he threw himself with vigour into the reconstruction of the

tiny army. A complete account of his labours in this field

cannot be known until the secrets of the Goethe house

at Weimar, now hermetically closed, are opened to the

curious. We shall then probably find that Goethe cannot

be fairly charged with want of patriotism, or coldness to the

national interest, and that his apparent indifference to the

rising of 1813 must be considered in connexion with his

resistance to the encroachments of Austria at an earlier

time.

Goethe's life was at no time complete without the

influence of a noble-hearted woman. This be found in

Charlotte von Stein, a lady of the court, wife of the master

of the horse. She was thirty-three years of age, mother of

seven childreiu His letters to her extend over a period

of fifty years. UntQ his journey to Italy he made hei

acquainted with every action, every thought of his mind,

all the working of his brain. He calls her by every endear-

ing epithet—the sweet entertainment of his inmost heart,

ihe dear unconquerable source of his happiness, the sweet;

dream of his life, the anodyne of his sorrows, his happiness,

his gold, his magnet, whom he loves in presence and absence,

sleeping and waking, from whom he can never bear to be
parted. Many of Goethe's writings were from this time
inspired by the necessities of the court. One group of

them is formed by the succession of masks or ballets which
were performed to celebrate the birthday of the grand-

duchess Louise. T/te Four Seasons, The Procession of
Laplanders, the Nine Female Virtues, The Dance of the

Planets, are sufficiently explained by their names. Others
were called for by the amateur theatre, which now was forced,

to supply the place of the regular drama. The stage was
often set in the open air, the seats cut out of turf; the side

scenes, of trimm.ed box, still exist at Belvedere and Etters-

burg. The actors were the duchess-mother and her sous,

the civil servants and the officers, the ladies in waiting and
the pages. Goethe was very good in comic pafts; in solemn
tragedy, as in his own Orestes, he could best interpret the
dignity of the ancient stage. Musfeus, head-rnaster of the
public school, was set to play low comedy ; Knebel repre-

sented the dignified hero. The chief professional support
of the stage was Corona Scbroter, whom the duke and
Goethe personally carried off from Leipsic. On this

visit he saw, after a long absence, Catherine Schunkopf,
Oeser, and other friends of his youth. Goethe represented
most of his earlier pieces on the Weimar stage. He
wrote nothing of great importance for it till the first

sketch of his Iphigenie. But several smaller pieces
owe their origin to this cause. Proserpina and Die
Geschwister are melodramas; Jery und Billely and Bie
Fischerin are little operas composed to suit the Weimar
taste. Scherz, List, und Eache is an imitation of the
Italian style.

.

Besides numerous visits to the court of the Thuringian
princes, sojournings at Dornberg and at Ilmenau, that retired
nook of the Weimar fatherland which still attracts many a
pilgrim lover of Goethe, the first ten years at Weimar were
interrupted by longer journeys. One rf these was the
winter Harzjourneyin December 1777, undertaken suddenly
to make the acquaintance of Ples.sing, a self-torturing hypo-
chondriac, who had written to the poet for advice. With
Goethe's help Blessing recovered from his melancholy,
visited him at Weimar, and entertained him as professor ot
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Dui'sburg on his return from the campaign' in France. A
visit to Dessau inspired the improvements of the park

and grounds at Vfeimar, which now make it so attractive.

The close of 1779 was occupied by a winter journey to

Switzerland, undertaken with the duke and a small retinue.

Two days were spent at Frankfort with Goethe's parents.

Sesenheim was visited, and left with satisfaction and con-

tentment. At Strasburg they found Lili happily married,

with a new-born child. At Emmendingen Goethe stood by

his sister's grave, and saw her successor Johanna Fahlmer,

Jacobi's aunt. The Swiss journey began at Basel The

chief object of it was to forward the health and education

of the young duke. It was a bold plan to execute in

October and November. From Bern they made the tour

of the Bernese Oberland. From Geneva, by the advice of

De Saussure, they visited Mont Blanc and the valley of

Chamouni ; they crossed the Furka, not without danger, in

the middle of November, descended the St Gotthard to

Lucerne, and visited Lavater at Zurich, the seal and sum-

mit of their tour. From this time Lavater lost his influ-

ence over Goethe, and in 1786 he would gladly have run

away from Weimar to avoid him. In December they went

by the Lake of Constance and the falls of the Rhine to

Stuttgart, where, on December 14, Goethe saw Schiller for

the first time. He was a student at the Academy, and in

Goethe's presence received the prize.

The return to Weimar, on January 13, was the beginning

of a new era. The period of genius and eccentricity was at

an end; that of order and regularity succeeded. As an out-

ward sign of the change, the duke cut off his pigtail, an
example which was long withoiit imitators. Wieland said

that the Swiss winter journey was the greatest of Goethe's

dramas. In the same serious mood Goethe began to write

history. He chose for his subject Duke Bernhard of Saxe-

Weimar, the knight-errant of the Reformation. He spent

much time and trouble in collecting materials, but at length

reasonably concluded that his strength lay elsewhere. At

this time also he began to write Tasso, and adapted the Birds

of Aristophanes to modern circumstances. His deeper

thoughts were concentrated in Wilhelm Meister. Countess

Werther, the sister of the great minister Baron von Stein,

whom he visited at Neunheiligen, was transferred in living

portraiture to its pages. His efforts for the development of

the duke's dominion naturallyled him to the study of science.

The opening and direction of mines induced him to study

geology ; the classification of ancient forms of life led him
to osteology and anatemy. Goethe was always fond of

children. The young Herders and Wielands spent much
tune in his garden, sometimes digging for Easter eggs which

had been carefully concealed. In the spring of 1783 Fritz,

the son of Charlotte von Stein, then ten years old, came to

live with him in his garden house. In the autumn they

took a journey together in the Harz. At Ilmenau was
ivritten the touching poem of that name on the duke's birth-

day. Goethe reviews in it their common friendship and
activity as far as it has yet gone, and a few days afterwards,

as he slept in the hut on the Gickelhahn, he wrote in pencil

the world-known lines in which he anticipates for himself

that rest and silence which then held enchained the summits
of the hills and the birds of the wood. In the following

J ear another journey was undertaken in the Harz for the
study of mineralogy. But this was only a relaxation from
more serious affairs. In 1785 the Fiirstenbund or league
of princes was formed, under the supremacy of Frederick
the Great, to resist the ambition of Austria under Joseph
IL The duke of Sase-Weimar took an important part in

forming this league, and in the negotiations which preceded
it. Goethe was his indispensable adviser, and must on this

occasion, if not on others, have taken a keen interest in

politics and in the independence of Germany.

The year 1786. marks an epoch in Goethe's life. He had

now been ten years in Weimar, and he must have felt that his

own inward development, and the work which he was most
fitted to do in the world, were not advancing as favourably

as they should. He had written little of first-rate import-

ance. His Lyrics were of intense beauty and of deep
meaning, but they were short and fugitive. He had
brought with him from Frankfort the sketches of Faust and
Egmont, but little had been done to them since. His occa-

sional writings for the amateur theatre, or for court festivi-

ties, were not such as to add to his solid reputation-in

Germany. IpMgenie was the one great work of poetry

which belongs entirely to this period, but that had not re-'

ceived its final form. Tasso was conceived, but only two
acts were written, and these in prose. Wilhelm Meister is

the most exact expression of this portion of Goethe's life;

but loftily as it now towers above the level of his dramas,

it did not then satisfy the author, nor was it in a state to

be published. For the completion of these works Goethe

required leisure and repose, impossible to obtain in the dis-

traction and pleasures of the court. This became more

apparent to him as he set himself to collect his scattered

writings. Four volumes were soon completed, but the pre-

paration of the other four convinced him how much labour

many of his poems still required for perfection. Another

cause of discontent was his relation to Frau von Stein. It

could not have been more intimate. She was all to Goethe

and more than Gretchen, Frederike, Lili, or his sister

Cornelia had been. He communicated to her every thought

and every action of his life. The relation was blameless,

to a character like Goethe's it was natural ; but it became

every year more difficult and more full of danger. The

ardent devotion which sat well on the impetuosity of youth

was less becoming and less possible to the man of middle

age. Yet the tie could not be severed without a struggle,

and the wrench could not be effected without an enforced

absence. To these necessities, the need of quiet for compo-

sition, and for deliberately rearranging the circumstances

of his life, was added the stress of other impulses. Goethe

had all his life been fascinated by the practice of art. In-

deed it was not until he had discovered at Rome the

limitation of his powers that he definitely renounced the

hope of becoming an artist. He tried almost every branch

in turn. He drew in pencil and in sepia, sketched, painted

in oil, engraved on copper and wood, and etched. For

these occupations he had but little leisure; at tliis time he

attributed his slow improvement rather to want of labour

than to want of power. He saw infinite possibilities of

advance in a life of freedom spent under the inspira-

tion of sunny skies, and amidst the environment of the

highest art.

Of still deeper interest and importance were his scientific

researches. In these he aspired to detect the secrets of

nature ; he succeeded in seeing, as in a vision, the great

scheme of evolution applied to all phenomena of the natural

and moral world, which the labours of many workers have

revealed to us in our own day. He longed for time and

leisure to perfect these ideas, to base them on solid fact.

Goethe has not added much of positive value to the treasury

of scientific truth, but he deserves the credit of having dis-

cerned the right method of inquiry when it was obscure to

many, and of having thrown that glow of imagination over

dry and technical inquirj', without which no great discoveries

can be made. His inquiries into the nature of light belong

to a later time. He began with physiognomy under the

auspices of Lavater. From this he was led to the study of

anatomy, and especially to the comparisdn of the skeletons

of men and animals. In this department he made a real

discovery, that the intermaxillary bone which exists in the

lower animals is found in the human subjoct in a rudimen-

JO—JJ?'
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tary state,—that it is seen distinctly in youth, but a& years

advance is united with the body of the skulL The dis-

covery that tVie skull itself is only a development of the

vertebrae of the spine was made a little later. He was led

to this further step by picking up the head of a sheep on the

shore of the Lido at Venice. The care of his garden cottage

naturally led hira to the study of plants. He soon found
himself attracted to wide and comprehensive generalizations.

Tlie ifetamorphoses of Plants was not published till 1790,
but the idea which had possession of his mind was a solid

contribution to the science of botany. Goethe sought to dis-

cover an original or standard flower, from which, as from a
Platonic ideal type, all existing flowers were deflexions and
aberrations. In this he followed an unscientific method,'

but he clearly saw that all the different parts of the plant,

except the stem and the root, might be regarded as modili-

cations of the leaf ; that leaf, calyx, corolla, bud, pistil, and
stamen were all referable to the same type ; and that

whether a plant produced leaves, or flowers, or fruit,

depended on the differentiation of the nutrition which it

received. Less fortunate were his speculations in geology,

to which he devoted a very large portion of his time and
thoughts. It is something that he recognized the importance
and reality of that science, then in its infancy, which
has had to undergo more than its due share of obloquy and
distrust. But he was of necessity a follower of Werner,
who based his classification of rocks rather on the minerals

which they contained than upon an examination of the

fossil remains of organic life. AU these causes contributed

together to one end. His desire to complete the great

poetical works which he had begun, to disentangle his life

from the complexities which had entv^ined themselves round
it, to give a fair trial to his impulses towards art, to afford

opportunity for the careful and systematic interrogation of

nature, and, above all, a longing to possess his soul in peace,

and solemnly to probe in silence the depths of his own
being, conspired together to drive him from Weimar to the

land which he had yearned after from boyhood. The resolu-

tion, slowly formed, was boldly executed. In the summer
of 1785 he had visited Carlsbad for the first time, passed a
pleasant month in the company of the duchess Louise,

Herder, and Frau von Stein. In July 1786 he paid it a
second visit. After five weeks of brilliant society, very

favourable to his health, spent in revising his works for the

press, he stole secretly away. The duke alone knew that

he designed an absence of some duration. In the strictest

incognito, in the guise of a German merchant, he drove

alone to the land of the citron and the oranga
Goethe's Italian journey, the most momentous epoch in

the development of his intellectual life, lasted from Septem-
ber 3, 1786, to June 18, 1788. Assuming the common
German name of MuUer; in the strictest incognito he
journeyed by way of Munich, where he studied the picture

gallery and the collection of antiquities ; by the Lake of

Garda, where he began his metrical version of the IpMgenie;
by Yerona, where he saw the first specimen of Koman build-

'.ng in Italy in the stupendous amphitheatre ; by Vicenza,

where he was attracted by the grace and harmony of the

classical Palladio ; by Padua, where he neglected the frescos

of Giotto, but rose to a clear conception of the form of the

9riginal plant by the marks on the leaves of a palm in the

botanical garden; to Venice, where for the first time he was
ible to taste the charm and richness of southern life. As
he proceeded farther, Ferrara spoke to hira of Tasso

;

Pologna showed him the great masters of the academic

school who have how grown pale and dim before the prede-

cessors of Raphael; Florence interested him a little; Assisi

drew his attention, not to the triple church of Saint Francis,

the unrivalled museum of religious art, but to the little ruined

temple which no modern traveller would notice but for the

name of Goethe ; Spoleto agait delighted him with the re

mains of ancient architecture. He reached Rome on Octo-

ber 28. His first stay was till February. The constant

companion of his studies was the painter Tischbein, who
helped him to disentangle the many difficulties' oi the old

Rome and the new. He lived chieily among the German
artists and men of letters who frequented the Cafl'6 Greco.

Among these were Angelica Kaufmann and Moritz, who
deepened his knowledge cf German versification, and pre-

pared him for the composition of Iphigenia. Although
Goethe occupied himself chiefly with drawing, he was able

to announce on June 6 that this work was finished. The
second Ipihigenie, written in verse, was the first important-

fruit of the Italian journey. It is in very strong contrast

with Goti von Berlickingen. It is written in the strictest

classical form. Although based on the Iphigenia in. Tauris
of Euripides, it has little in common with it. In Euripides

Thoas is represented as a cruel barbarian, against whom it is

justifiable to employ every artifice of fraud or violence. In
Goethe the characters are ennobled by a higher principle,

and the struggle between truth and falsehood is made a pro-

minent motive of the piece. When Thoas discovers that,

according to the oracle of Apollo, the return of Orestes's

sister to Greece will satisfy the anger of the gods, he gives

his consent, and his last words are a friendly farewell.

Towards the end of February Goethe left Rome for Naples.

Here he was attracted less by the remains of antiquity, even
the new revelations of Herculaneuni and Pompeii, than by
the prospects of nature, the bay, the islands, the volcano,

the thousand beauties which make the gulf unrivalled in thfr

world, and by the multitudinous and teeming life which
throngs the endless quays that line the shore. Sorrento-

stimulated him to the revisal of Torqiiato Tasso, but he
did not complete the drama till his return from Italy. It

did not appear in print till the spring of. 1790. The play

had a special fascination for him as a picture of his owa
distracted life. He could depict with feeling the struggle

between the actual /^nd the ideal, the ill-assortment of a
passionate poet with the jealous and artificial environment
of & court. At the end of March Goethe saUed to Sicily j
roUed up in his cloak he meditated the composition of his-

Tasso. Sicily struck him, as it must strike all travellers who
have studied the ancient world, as a revelation of Greece.

It is, if one may say so, more Greek than Greece itself. Its

mountains, streams, trees, flowers, the form of its boats and
pottery, the habits of the people, the quivering smUe of
the bright blue sea fringed with golden sand, represent

completely the Greece of the Odyssey and of the choruses

of Euripides. Goethe was overmastered by this powerful

influence. He sketched and began Naiisicaa, the story of the

Ot/j'ssfyindraraaticform, which always remained afragment.

He returned to Rome in June. The rest of the year was
spent in the city and its neighbourhood, in the serious study
cf drawing, for which unfortunately he had but little talent,

and in the composition of Egmont, a work begun with the

approval of his father in the early Frankfort days. It was
finished in September 1787, ^nd appeared in the Easter of

tjia following year. Although Egmont still keeps the stage,

it has very grave faults. It is an unfortunate mixture of the-

aatural and ideal treatment. The licence with which the

scenes are transposed in modern performance shows how
much the work lacks symmetry and cohesion. Schiller

criticized it severely as being untrue to history. He de-

scribed the close, where all difficulties are solved by the

appearance of Cliirchen, as a,deus ex machina or usalto mortale

into the world of opera. The music of Beethoven has contri-

buted to it a charm of artwhich was necessary to its complete-

ness. Besides thio, Goethe rewrote for publication his early

vaudevilles of Envin und Elmire and Claudine von Villct

Bella. The carnival of 1788 was of importance to his
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experience." He wrote some scenes of Faust : especially the

scene in the witches' kitchen was composed in the Borghese

gardens. At the end of April he took a sad farewell of

Italy, and arrived at Weimar in the middle of June.

From this time his life takes a new colour. He had
learned in Italy not only new principles of art,—not

only that a work of art, whatever of Gothic ornament it

may possess, must be solid, firm, and simple, in its coa-

struction as a Grecian temple,—but he had also learned

that life itself should be a work of art. He was deter-

mined henceforth to be himself, to break the bonds

which had confined him and the distractions which
had confased him, to possess his soul sacred and inviol-

able for the purposes of his life. He was relieved of the

presidency of the chamber and of the war commission,

but in a manner which did him the greatest honour. His
relations with Frau von Stein, which had been one reason

of his leaving Weimar, began to cooL One of their last

friendly meetings was in a journey to Rudolstadt, where
Goethe met Schiller. Neither knew the influence which
the other would have upon his life. Their relations were
those of shyness, and partly even of dislike. Goethe's

friendship with Frau von Stein was to receive a final blow.

Id the autumn of 1788, walking aimlessly through tlie

park, he met Ciiristiano Vulpius, a young girl who presented

him with a petition in favour of her brother. She had
golden curling looks, round cheeks, laughing eyes, a neatly

rounded figure ; she looked, as has been said, " like a young
Dionysus," Goethe took her into his house, and she

became his wife in conscience, and the mother of his children.

He did not marry her till 1806, when the terrors of the

French occupation made him anxious for the position of his

eldest son. She had but little education, and he could not

take her into society; but she made him a good and loving

wife, and her quick mother-wit made her available as an
intellectual companion. To these days of early married

life belong the Roman elegies, which, although Italian and
pagan in form, in colour, and in sensuality, were written

in Germany from home experiences.

We must pass rapidly over the next six years, until

Goethe's genius received a new impulse and direction by
his friendship with Schiller. In the spring of 1790 he
travelled to Venice to meet the duchess Amalia. The
Venetian epigrams, still more outspoken in sensuality

than the Roman, were the fruit of this journey. In the

autumn of the same year he accompanied the duke to

Silesia, the first of those military journeys which strike

BO discordant a note in the harmonious tenor of his

existence. The year 1791 offered a quiet contrast to the

movement of the year before. He began to take a more
special interest in the university at Jena, in which his

young friend Fritz von Stein had now entered as a student,

and his time was more and more occupied with the study

of colours, the least happy and successful of his scientific

labours. In the autumn of 1791 Goethe was able to devote

himself regularly to a task which bad informally occupied

his first years in Weimar. The new theatre was completed,

and Goethe was made director of it. It was in this capacity

that he was best known to the citizens of Weimar. He
had the final decision on every detail of piece, scenery, and
acting ; in later years his seat was in a large arm-chair in

the middle of the pit, and applause was scarcely permitted
until he gaVe the signal for it. The German stage owes
perhaps as much to Goethe as to Lessing. The repertoire

of the Weimar theatre was stocked with pieces of solid merit

which long held their place.. Shakespeare was seriously

performed, and the actors were instructed in the delivery

of blank verse. Stress was laid on the excellence of the

ensemble as against the predominance of particular stars.

The theatre was considered as a school not only of elevating

amusement but of national culture. GoetUo wrote the
Grcss Cophla- for the Weimar stage, a piece founded on the
history of Cagliostro and the diamond necklace. He was
fascinated by the story as a foreboding of the coming
horrors of the Revolution, lu these events he was destined
to take a more active part than he expected- In August
1792 ho accompanied the duke to the campaign in the
Ardennes. Passing by Frankfort, where he visited his

mother, he joined the allied armies at Longwy. He
beguUed the tedious siege of Verdun by writing an account
of his theory of colours in a leaky tent ; and on the disas-

trous day of Valmy, which he recognized as the birth of a
new era, he sought the thickest of the fight that he might
experience the dangerous rapture of the cannon-feveri

He retreated with the Prussian army, spent five week's

with his friend Jacobi at Pempelfort, and on his return

to Weimar at the end of the year found that the duke
had built him a spacious house in the square where the

joint statues of Goethe and Schiller now stand, in eternal

memory of their friendship. In 1793 he want with his

master to the siege of Mainz. He continued his optical

studies during the bombardment, witnessed the marching

out of the garrison, and was one of the first to enter the

conquered town. He received leave to withdraw, and went
to his mother at Frankfort, and persuaded her to sell the old

house and its contents, and to provide a more convenient

home for her old age. There was some talk of her coming
to Weimar, In the autumn of thfe year the duke kit
the Prussian service, and Goethe could look forward to

a period of peace. He was chiefly occupied wirti the

management of the theatre, and for this he wrote two pieces,

both of which had reference to the politics of the time. The
Biirgergcncral is a satire on the Revolution, and was long

a stone of offence to Goethe's friends, who thought that ha
should have hailed with delight the birth of a new era.

The Aufyeregten, left unfinuued, sketched the outbreak of

the Revolution in a country town, and would have declared

the author's views with greater distinctness. But the feel-

ings of scorn and contempt which he felt for the cowardice,

cunning, and perfidy of mankind were expressed in a work
of greater magnitude. He had good reason to deplore the
misery of the time. His mother's home in Frankfort was
broken np ; Schlosser, his brother-in-law, had retired to

Auerbach; Jacobi was flying to Holstein. Goethe took the

old German epic of Eeynard the Fox, with which he had
long been familiar, and which, under the gube of animals,

represeats the conflicting passions of men, and rewrote it in

flowing German hexameters.

Thus far ha had produced but little since hie return

from Italy. Ho was now to undergo the most powerful
influence which had as yet aflfected his life. His friendship

with Schiller was now. to begin, an alliance which, in the
closeness of its intimacy and its deep efi'ect on the character

of both friends, has scarcely a parallel in literary history.

If Schiller was not at this time at the height of his

reputation, he had written many of the works which havo
made his name famous. He was ten years younger than
Goethe. The Rauber plays the same part in his literary

history as Golz plays in that of Goethe. This had been
followed by Fiesco and Kabale und Liebe. The second
period of Schiller's life had begun with his friendship with
Korner, and his residence in Saxony. Here he wrote the
Hymn ofJoy, and completed Don Canos. In 1 787 he settled

at Weimar. He found the place deserted, the duke in the
Prussian camp, Goethe in Italy. He applied himself to

history, wrote the Bevolt of the Netherlands, and studied the
literature and art of Greece. In 1789, mainly upon Goethe's
recommendation, he was made professor of history at the
university of Jena, although he was afraid lest the scholars

should discover that they knew more history than the teacher.



732 GOETHE
He made a successful marriage, and worked seriously at. his

History of the Thirty Years' War. In 1794 Schiller had
arranged with the publisher, Cotta of Augsburg, whose name
is from this time indissolubly connected with the history of

German literature, for the production of a new literary

journal. It was to be called the fforen, and the most dis-

tinguished German writers were to contribute to it. Goethe
accepted the invitation willingly. The work was designed

to mark an epotl. in German taste, and it did so. It soon

had two thousand subscribers. Among those who promised
to contribute were not only Matthisson, Herder, Knebel,

Fritz Jacobi, and Gleim, but the brothers Humboldt, the

veteran Kant, the youthful Fichte, who had just begun to

lecture in Jena, and, at a later period, the brothers Schlegel.

Schiller opened the first number of the journal with his

letters on the " .Esthetic Education of the Human Race."

Goethe contributed the "Unterhaltungen deutscher Ausge-

"wanderteii," a series of stories told by a number of German
emigrants who had been driven to cross the Rhine by the

invasion of the French. The most remarkable of these

stories is the "Marchen," a wild and mystic tale, which has

been the subject of as much controversy and of as many
interpretations as the second part of Faust. Goathe also

published in the fforen the "Riimische Elegien," the flavour

o( which even Karl August found a little too strong. The
first efi'ect of Schiller's influence on Goethe was the com-

pletion of Wilhelm Meisters Lehrjahre.- He had conceived

4he plan of the work twenty years before, and the first six

books had been written before the Italian journey. It was
now finished by the addition of two more books. It stands

in the first rank of Goethe's writings. He has aimed in it

to attain to perfect objectivity of tone, to represent men as

they are, and to pass no judgment upon them. The hero

pisses with weak irresolution through a number of ordinary

circumstances, apparently the sport of fortune and the play-

thing of chance, yet all these experiences have their definite

result in the training of his character. Like the son of

Kish, he goes forth to seek his father's asses and finds a king-

dom. The unearthly charm of the child Mignon, the dark

fate which shrouds the aged harper like the doom of CEdipus,

the uncertain yearning after a happier home in brighter

climes, give a deeper undertone to the prevailing' lightness

of the story. The style "is exquisitely soft and flowing. It

has the sweetness and simplicity of Werther, but is more
mellow and more mature. The sixth bopk is occupied with

the Bekentnisse einer schvnen Seele, a piece of the auto-

biography of Goethe's early friend Frauleia yon Kletten-

berg, altered to suit its new surroundings. The Miisen

Almanack for 1796, edited by Schiller, was enriched by
some of Goethe's most exquisite poems

—

Die Nahe des

Geliebten, Ifeeres Stille, and Gliickliche Fahrt. The storm

of criticism which was aroused by the Horen, and the

little success which, after the first numbers, it met with

from the public, determined the two friends to retaliate upon
their aggressors. The poems of Martial contain a number
of epigrams written in two lines, describing the numberless

little presents or xenia, which it was customary for friends

to exchange at Rome during the time of the Saturnalia.

The name was borrowed by the two poets, and the Xenien

was a convenient vehicle for the expression of their opinion

on every subject. The newspapers of the day were the first

object of attack, but they soon went farther afield. The
epigrams were written in Schiller's rooms at Jena. It is

impossible to fix the authorship of the Xenien ; one con-

ceived the idea, the other wrote the lines; one wrote the

hexameter, the other .the pentameter ; they intended the

authorship as well as the ownership of the copyright to be

one and indivisible. Notwithstanding this, the collection

has been broken up. There is no guaran tee that the epigrams

which appear in the separate works of either poet were really

written by the authors to whom they are ascribed ; some are
reprinted in the. irorks of both ; some have remained un-
printed altogether: They appeared in the Musen Almanack
for 1797, together with the Venetian elegies mentioned
above. It is needless to say that they roused the writers

whom they attacked to unspeakable fury, and were the

occasion of a copious literature. A more solid result of the

-friendship between the poets was the production of Hermann
uiid Dorothea. It is a German idyll ; the story is taken

from the sufi'erings of Lutherans driven out in the early

part of the 18th century from the province of Salzburg, but
Goethe has given it the character of his own time. He had'

seen much of the Buffering produced by the French Revolu-
tion, and he wished this poem to be a reflexion in a tiny
mirror of the storms and convulsions of the great world.

In its literary form it is a descendant of Voss's Luise. It

was conceived at Ilmenau in August 1796, and finished in

the following spring. SchiUer tells us how it was composed
with extraordinary ease and rapidity. During nine daya
Goethe produced 150 lines a day. You have only to shake
the tree, as SchLUer said, and ripe apples will tumble down
about you. The lines thus hastUy written underwent a
careful revision. Contemporaneous with ffermann und
Dorothea h the production of Wallensteins Layer hy SchiUeT.

which was written with the advice and assistance of his
brother poet. The completion of this cycle of plays falls

two years later.

The year 1797 is the year of ballads. In his garden
house at Jena SchiUer worked diligently at this vein, that
perhaps for which he was best suited, and in which he
most nearly rivals Goethe. Goethe wrote Die Braut von
Eorinth, Gott und die Bayadere, and Der Zaulerlehrling

;

and the whole collection was published in the ifusen
Almanack for 1798. The latter half of this year was
occupied

.
with a tour in Switzerland. Before its com-

mencement he, visited his mother at Frankfort for the
last time, and presented to her his wife and his son.

It was a year of extraordinary activity. Besides the
ballads and his researches in the morphology of plants and
insects, he translated a great part of the autobiography of
Benvennto Cellini, wrote a number of essays on the question

of esthetics, and worked at his long neglected Faust. Of
this he wrote the dedication, the " Prologue in Heaven," and
the " Golden Marriage of Oberon and Titania"—so power-
ful was the effect of intellectual sympathy and stimulus.

The six years which succeeded Goethe's return from his

third Swiss tour, although they embrace the period in which
he and SchiUer were in daily co-operation, have left us
little of permanent worth from the older poet. On the

other hand, they are the years of Schiller's greatest activity.

The great trilogy of Walleiistein, perhaps the highest point

of SchUler's genius, was followed by Maria Stuart, the

Jungfrau von Orleans, the Braut von Messina, and Wilhelm,

Tell. From the end of 1799 Schiller was permanently
settled in Weimar ; a dramatic school was founded, and the

representation of these classical dramas was the .gloty of

the Weimar stage. During these years Goethe was occupied

vfiih Faicsf, with his researches into the theory of colours and
of biological development, with the conduct of the theatre

and the practical encouragement of art. In 1798 the

Horen died a natural death, and was succeeded by the

Propylden, a journal of literature 6nd criticism, which,

although it contained many essays by Goethe, never ex-

ceeded a circulation of 300. In the spring 1799 the study

of Homer incited Goethe to sketch a long epic poem on

the subject of Achille.s. Schiller did his best to encou-

rage the work. The first canto was rapidly completed, but

it had no successor. Goethe contented himself with trans-

lating the works of others, and prepared the Mahomet and

Tancred of Voltaire for the Leipsic stage. In the first
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days of the new century he suffered a dangerous attack of

scarlatina. His friends feared for his life. Frau von Stein

recalled her foigotten friendship, and showed kindness to

his son. After his recovery he sketched out what was the

most important work of these years, a trilogy on the subject

of the French Kevolution ; of this only the first part, the

Natiirliche Tochter, was completed. The story was a true

one of a princess of the French house of Conti The
play is written with the full beauty of Goethe's style, and
some passages and effects are worthy of his highest genius.

But as a whole it fails. It has the quality, which in a

drama must be a fault, so characteristic of Goethe's later

writing, of too great universality of treatment. The char-

acters are not living beings but abstractions, and the

language is vague and general rather than clear and defined.

The play was performed at Weimar on April 2, 1803.

Two masterpieces of Schiller—the Bravt von Messina and
the Jungfrau von Orleans—preceded and followed it by a

few weeks. At the end of this year Madame de Stael

arrived in Weimar accompanied by Benjamin Constant.

She had heard of the fame of this new Parnassus, and she

was bent on proclaiming the intellectual superiority of

Germany to the world. Goethe at first fled from her, as

Byron did at a later period. , He hid himself in Jena, but

was recalled by order of the duke. The result of the con-

versations in the salons of Weimar is contained in her book
De I'Allemagne. In IMarch she was suddenly recalled by
the death of her father, the minister Necker. Goethe was
at this time the centre to which the most distinguished men
of all kinds in Germany naturally turned. He was most
intimate with Zelter the musician, with whom he main-

tained a fuU correspondence ; with Wilhelm von Humboldt,

the statesman-scholar ; with F. A. Yv'olf, the founder of the

science of philology ; with Gottfried Hermann, the best

authority on Greek metres. But the friendship which was

worth all these was soon to be severed. In the beginning

of 1805 Goetho was convinced that either he or Schiller

would die in that year. In January they were both seized

with illness ; Schiller had finished his Phadra and begun
to work at his Demetrius. Goethe was translating the Neveu

de Rameau of Diderot. Schiller was the first to recover,

and visiting Goethe in his sick room, fell on his neck and
kissed him with intense emotion. On April 29 they saw

each other for the last time. Schiller was on his way to the

theatre whither Goethe was too ill to accompany him. They
parted at the door of Schiller's house. Schiller died on the

evening of the 9th of May. No one dared to tell Goethe the

Bad news, but he saw in the faces of those who surrounded

him thatSchiller mustbeveryilL Onthe morrow of Schiller's

death, when his wife entered his room, he said, " Is it not

true that Schiller was very ill yesterday V She began to

sob. He then cried, " He is dead !" " Thou hast spoken

it thyself," she answered. Once more he cried, " He is

deadl" and turning aside covered his weeping eyes with his

hands. He at first intended to have completed Demeinus
as a memorial of his friend, but a happier inspiration was
to arrange a performance of Schiller's great poem of The
Bell, and to crown it by an epilogue. Since that time

Schiller and Goethe have been inseparable in the minds of

their countrymen, and have reigned as twin stars in the

literary firmament. If Schiller does not hold the first

place, it is at least true that he is more beloved, although

Goethe may be more admired. It would be invidious to

separate them. _ But it is evident that the best fruits of

Schiller's muse were produced when he was most closely

under Goethe's influence, and the foreign student of German
culture has ground for believing that at some future time

the glory of the lesser luminary will be absorbed in that of

the greater, and the name of Goethe will represent alone

antl unrivalled the literature of his age and country.

Schiller was happy In the occasion of his deaths He did
not see the troubles which immediately afterwards burst
upon Thuringia, On October 14, 1806, the battle of Jena
was fought. The court had fled from Weimar ; only the
duchess Louise remained. In the evening of the defeat
Weimar was plundered by the conquering troops. Many
of Goethe's friends lost everything they possessed. His
property and perhaps his life was saved by the firmness
of Christiane, and afterwards by the billeting of Marshal
Augereau in his house. On the 15th Napoleon entered the
town, but Goethe did not go to see him. The duchess
obtained her husband's pardon by her entreaties. It was
not till the autumn of 1808 that Napoleon and Goethe,
perhaps the two greatest men then living in Europe, met
and conversed. It was at the congress of Erfurt, where
the sovereigns and princes of Europe were assembled.

Goethe's presence was commanded by the duke. He was
attracted at least as much by the prospect of seeing Talma
as of meeting Napoleon. He was invited to an audience on
October 2 ; Talleyrand, Berthier, and Savary were present.

The emperor sat at a large round table eating his breakfast.

He beckoned Goethe to approach him, and said to him,
" Vous etes un homme ! " He asked how old he was, ex-

pressed his wonder at the freshness of his appearance, said

that he had read Werther through seven times, and made
some acute remarks on the management of the plot. Then,

after an interruption, he said that tragedy ought to be the

school of kings and peoples ; that there was no subject

worthier of treatment than the death of Caesar, which
Voltaire had treated insufiiciently. A great poet would have
given prominence to Caesar's plans for the regeneration of

the world, and shown what a loss mankind had suffered by
his murder. He invited Goethe to Paris ; that was tha

centre of great movements ; there he would find subjects

worthy of his skill. They parted with mutual admiration.

The bust of Napoleon was a prominent ornament in GoetUt'a

study.

In the same year, 1808, ,an edition of Goethe's works
in thirteen volumes was published by Cotta at Tiibingea

It is remarkable as containing the first part of Fatisl in

its complete form. The principal portions of the drama
had already been publislied as a fragment in 1790. It

had then attracted but little attention. Heyne wrote o(

it
—" There are fine passages in it, but with them there are

such things as only he could give to the world who takes

other men to be blockheads." Wieland and Schiller were

apparently cLissatisfied with it. It had perhaps the appear-

ance of patchwork, as it was made up of fragments which

had been written at very different periods of his life. The
idea of 'writing Faust seems to have come to Goethe in his

earliest manhood. He was brooding over it at the same

time with Gotz von Berlichingen, but at Strasburg he spoke

to Herder of neither. He apparently began to write it down
at the same time as Werther in 1774, and we find mention

of its progress in the two following years ; indeed, all thei

important parts of the fragment which appeared in 1790
were known to Jacobi before 1776. , He took the worh

with him to Italy, where he added little to it except tli.-

scene in the witches' kitchen. The dedication, the "Prologuo

in Heaven," which presents to the reader the idea of the

whole work, the prelude on the stage copied from the Indian

drama, the lyrical intermezzo, the scene with Wagner before

the city gate, and the scene with Mephistopheles in the

study were written before 1800. In that year he was

busy with Helena for the second part, and he added nothing

afterwards to the first except the "Walpnrgis Night" and

the scene of Valentine's death. Faust ^M&tXj stands at the

head of all Goethe's works, and it deserves a very high

place among the best works of every age. Founded on

a well-known popular tale, indebted for its interest and
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pathos to incidents of universal experience, it deals with

the deepest problems which can engage the mind of man.

In this combination of qualities it Ls perhaps superior to

any one of Shakespeare's plays. The plot is as simple

and as well known to the audience as the plot of a Greek

tragedy. The innocence and the fall of Gretchen appeal

to every heart ; the inward struggles of Faust, like those

of Hamlet, and the antagonism of the sensual and moral

principles, interest the reader just in proportion ks his own

mind and nature have been similarly stirred. Each line is

made to stand for eternity ; not a word is thrown away

;

the poem has entered as a whole into the mind and thought

of modern Germany ; nearly every expression has become

a household word. Characters are sketched in a single

scene;, Valentine lives for us as clearly as Faust himself

Deeper meanings are opened up at every reading, and the

next age will discover much in it which is concealed from

this. Goethe, writing of Faust in his eightieth year, says

with truth, " The commendation which the poem has re-

ceived far and near may be perhaps owing to this quality,

that it permanently preserves the period of development of

a human soul which is tormented by all that afflicts man-
kind, shaken also by aU that disturbs it, repelled by aU that

it finds repellent, and made happy by all that it desires.

Tlie author is at present far removed from such conditions

;

ther world likewise has to some extent other struggles to

undergo ; nevertheless the state of man, in joy and sorrow,

remains very much the same, and the latest born will still

find cause to acquaint himself with what has been enjoyed

and suffered before him in order to adapt himself to that

which awaits him."

In 1809 he finished Die Wahlverwandtschaften (The Elec-

tive Affinities), a story which is always cited to prove the

immoral tendency of his works. A married couple, Edward
and Charlotte, are thrown into constant companionship

with two unmarried persons, the Captain and Ottilie. A
cross attraction takes place similar to that which is often

seen in chemical experiments. Edward unites himself with

OttQie, Charlotte with the Captain. The psychological

changes by which this result is produced are portrayed with

a masterly hand. The moral may be held by some to exalt

Ithe preponderance of fatality in human affairs, and the use-

lessness of contending against irresistible circumstances.

Others may believe that the story is intended to show the

disastrous calamities which may be wrought by a weak
and self-indulgent will Ottilie, though she cannot resist

her passion, has strength enough to starve herself to death
;

Edward is the prototype of Arthur Donnithome and Tito

Melema. The work is replete with earnest purpose and
terrible warning,

In 1810 Goethe finished the printing of his Farhenlehre

(Theory of Colours), a work which had occupied his

mind ever since his journey to Italy. His theories

were rejected and disregarded by his contemporaries,

but he left them with confidence to the judgment of

posterity. Goethe's labours in this domain fall into two
natural divisions—;One in which he tries to prove that the

hypotheses of Newton are unsatisfactory, and another in

which he promulgates a theory of his own. In his first

work, published iu 1791 and 1792, he describes with great

accuracy and liveliness the experiments which he has made.
They consist chiefly of the appearances presented by white

discs on a black ground, black discs on a white ground,
and coloured discs on a black or white ground when seen
through a prism. There are two points which he considers

fatal to Newton's theory,—that the centre of a broad white
•jurface remains white when seen through a prism, and that

even a black streak on a white ground can be entirely de-

composed into colours. The scientific friends to whom he
•-•ommunicated these observations assured him that there was

nothing inthem opposed toNewton's theory,—that theywere
even confirmations of it. He would not be convinced, and
took no pains -to acquire that exact knowledge of mathe-

matics and geometrical reasoning without which the more
abstruse problems of physical optics could not be in-

telligible. He went on further to formulate a theory of his

own. His views on the subject are contained in their

shortest form in a letter addressed to Jacobi from the camp
at Jlarienburg in July 1793. They are divided into six

heads, of which the following is an abstract. (1.) Light is

the simplest matter we have knowledge of, the least capable

of analysis, the most homogeneous. It is not a compound
body. (2.) Least of all is it compounded of coloured lighta

Every coloured light is darker than colourless -light.

Brightness cannot be compounded of darkness. (3.) Inflex-

ion, refraction, reflexion, are three conditions under which
we often observe apparent colours, but they are rather

occasions for their appearance than the cause of it. (4.)

There are only two pure colours, blue and yellow; red may
be regarded as a property of both of them. There are two
mixed colours, green and purple; the rest are gradations of

these colours, and are not pure. (5.) Colourless light cannot

be produced out of coloured lights, nor white from coloured

pigments. (6.) The colours which appear to us arise solely

out of a modification of the light. The colours are excited

in the light, not developed out of the light. These views

he afterwards extended and explained, but very slightly

modified. In Goethe's opinion, yellow was light seen

through a thickened medium ; blue was darkness seen

through an illuminated medium ; all other colours were de-

rived from these two. The theory of the Farhenlehre has

not yet received tho recognition which Goethe anticipated

for it. In his own day he had some adherents,—the most
distinguished perhaps was the philosopher Hegel, whose

views, however, of natural philosophy have caused many
inquirers to recoil from his theory of metaphysics. Goethe
complained that no physicist believed in him, and as that is

still true in an age which has been devoted more than any
other to physical iuquiries, we may conclude that the prin-

ciple upon which his theories are based is radically wrong.

The year 1809, in which Die Waldverioandtscluiften was
written, was for Goethe the beginning of a new era. Ho
was then fresher and brighter than he had been for ten years

before. He had lived through a troubled period of oppressive

sorrow. The death of Schiller, the violation of his beloved

Weimar, the deaths of the duchess Amalia and of his mother,

his own bodily and mental sufferings, had given a tone of

sadness to his poetry. As if to put the finishing stroke to

the efforts of his life, he marri^ the mother of his children,

arranged and published his collected works, and completed
his theory of colours. The unfinished drama of Pandora is

a symbol of this time. The part which is completed refers

only to past experiences of sadness ; the continuation was
to have lifted the curtain of future hope.

It was natural at the beginning of a new course of life that

Goethe should write an account of his past existence. The
study of his collected poems made it apparent to him how
necessary it was to furnish a key by which they might be
understood. These various causes led to the composition of

Dicldung und Wakrhcil (Poetry and Truth), an autobiogra-

phical history of the poet's life from his birth till his settle-

ment at Weimar. This work is the cause of much embarrass-
ment to the poet's biqgraphera Where it ought to be the
most trustworthy source of information, it is most mislead-

ing. It is probaljle that Goethe intended it to be an accurate

and circumstantial account of his life. But the inner life of

an individual is more clear to him than the outer. The
stages of our self-development are better remembered than
the exact circumstances which produced them, still less than
the order of time in which they followed each other. Goethe
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iook pains to ascertain facts wLicL Le liaa lorgotten. But

he was so conscious thit imagination would play a large

part in the composition that in the title he gave poetry the

precedence before truth. The indefatigable industry of

German investigation has laid open before ns every detail

«f the poet's life and every phase of his feeling. Dicldung

imd Wahrhdt, if it has lost its rank as a history, still keeps

its place as a classic. The simple loving delineation of the

childhood of genius is as fresh as ever, and is of more uni-

versal interest from being less particular. The first five

books of this autobiography appeared in 1811, the next

five in 1812, the third instalment at Easter 1614, and the

conclusion after Goethe's death. The period during which

this was his principal work witnessed the greatest political

event of the first half of our century, the rising of the Ger-

man people against the power of Napoleon. In this Goethe

took no share, and with it he apparently felt little

sympathy. He made no impassioned orations to his

countrymen like Fichte ; he wrote no inspiring lays like

Korner. The ballads which he composed in 1813 are

harmless enough,

—

Der wandelnde Glockc, Der gelreue Eck-

hart, I)er Todtentanz. He saw Stein and Arndt at Dres-

den in 1813, but disappointed them by his impassive

manner. He said to Korner's father at the same time,
" Yes, shake your chains ! The man is too great for you.

You will not break them, but only drive them deeper into

your flesh." The reasons for this apparent coldness are

perhaps more simple than they appear at first sight.

Goethe was a man of thought rather than of action. Al-

though a fair portion of his long life v.-as given to the

practical business of his adopted country, his heart was
always in speculation or artistic production. While in-

specting mines he was spinning theories of geological for-

mation ; while working for the war commission he gladly

ran away to the castle of Dornburg to bury himself amongst

liis deserted papers. The pressure of court business at

Weimar drove him to the solitude of Italy. In the_ defiles

of the Argonne, and in the trenches before Mainz, he was
scheming and arranging his theory of colours. A bombard-

ment was valued by him less as an attack upon the enemy
than as a series of interesting expsriments in optics.

Added to this natural indifference to the details of human
affairs was his belief in the predominance of force, and in

the necessary evolution of the history of the world. Na-
poleon was to him the greatest living depository of power.

Nations, whether conquered or victorious, separated or

united, obeyed a common law against which individual will

strove in vain. Gosthe was thus incapacitated for politics,

both by his qiialities and his defects. This habit of abstract

contemplation grew upon him in later life. Those who
condemn him On this ground should remember that hs
hailed in no grudging spirit the formation of a united Ger-

mauy, and that his works have been the most potent

agency in making all Germans feel that they are one. Few
•would wish to exchange the self-conflict of Famt, or even
the wayward wanderings of Meister, for the hectic extrava-

gance of Korner or the unsubstantial rhetoric of Posa.

It was hardly to be expected that at the age of sixty-five

Goethe should strike out new lines of poetical activity.

However, in the West-ostliche Divan, he made the first

attempt to transplant Eastern poetry to a German soil, and
set an example which has been followed by Heine and Mirza
Schaffy. In 1811 he first became acquainted with the
works of Hafiz in Hammer's translation. At a time when
North and South and West were splitting in sunder, when
thrones were breaking up and empires trembling, he sought
a willing refuge in the restoring fountain of the Eastern poet.

The book Timitr has an obvious reference to the expedition
of Napoleon in Russia, but the large majority of the poems
are amatory, and are addressed to an imaginary Suleika,

whose name is given to one of the books. Once more in Iiw
old age Goethe came under the sovereignty of a woman.
She was Marianne von Willemer, the newly married wife'
of a Frankfort banker, Jacob von Willemer, who was an old
friend of Goethe's and of his brother-in-law Schlosser.
Goethe made her acquaintance in a journey which he took
in the Rhine country with Sulpiz Boiseree, who had suc-
ceeded in interesting Goethe in early German art, a sub-
ject to which he was himself devoted. The correspondence
between Goethe and Marianne was published in 1877. It
extends almost to the day of his death, and includes letters
from Eckermann giving an account of his last moments.
Not only were most of the Divan poems addressed to
Suleika, but several of those included in the collection are
by Marianne herself, and will bear comparison with those of
Goethe. In these poems the Oriental form is not very
strictly observed. The fondness of the Orientals for the re-

petition of single rhymes is not attended to, and if some-
times remembered is soon forgotten. Their Eastern colour
depends rather on the suggestion of Eastern scenery and the
introduction of Eastern names. This, however, gives the

poet a greater licence to levity, to fatalism, and to passion
than would have been possible in poems of a purely German
character.

The last twelve years of Goethe's life, when he had
passed his seventieth birthday, were occupied by his criti-

cisms on the literature of foreign countries, by the Wander-
jahre, and the second part of Faust. He was the literary

dictator of Germany and of Europe. He took but little

intetc&t in the direction in which the younger German
school was moving, and was driven to turn his eyes abroad.

He conceived an intense admiration for Byron, which was
increased by his early death. Byron appears as Euphorion
in the second part of Faust. He also recognized the great-

ness of Scott, and was one of the first to send a greeting to

the Italian Mazzini. He conceived the idea of a world-

literature transcending the narrow limits of race and country,

which should unite all nations in harmony of feeling and
aspiration. German writers claim that his design has been

realized, and the literature of every age and country can be
studied in a tongue which Goethe had made rich, flexible,

and serviceable for the purpose. The Wanderjahre, al-

though it contains some of Goethe's most beautiful concep-

tions, The Flight into Egypt, The Description of the Pedr.

gogio Province, The Parable of the Three Reverences, is

yet an Ul-assorted collection of all kinds of writings, old and
new. Its author never succeeded in giving it form or

ccherency, and his later style, beautiful as it is, becomes
in these years vague and abstract. Still without this work
we should not be acquainted with the full richness and
power of his mind.

The second part of Faust has been a battlefield of

controversy since its publication, and demands fuller

attention. Its fate may be compared with that of the

latest works of Beethoven. For a long time it was regarded

as impossible tounderstand, and as not worth understanding,

the production of a great artist whose faculties had been

impaired by age. By degrees it has, by careful labour, be-

come intelligible to us, and the conviction is growing that

it is the deepest and most important work of the author's

life. Its composition cannot be called an after-thought

There is no doubt that the poet finished at the age of

eighty the plan which he had conceived sixty years before.

The work in its entirety may be described as the first part

of Famt " writ large." This is a picture of the macrocosm

of society as that was of the microcosm of the individual.

The parallelism between the two dramas is not perfect, but

it reveals itself more and more clearly to a patient study.

Some points of this similarity have been well expressed by

Rosenkranz (quoted by Bayard Taylor) :
—" Both parts are
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symmetrical in tlieir structure. The first moves with de-

liberate swiftness from h'eaven through the world to hell

;

the second returns therefrom through the world to heaven.

Between the two lies the emancipation of Faust from the

tormeut of his conscious guilt, lies his LetBe, his assimi-

lation of the past. In regard to substance, the first part

begins religiously, becomes metaphysical, and terminates

ethically; the second part begins ethically, becomes assthetic,

and terminates religiously. In one, love and knowledge are

confronted with each other ; in the other, practical activity

and art, the ideal of the beautiful. In regard to form, the

first part advances from the hymnal shout to monologue

and dialogue ; the second part from monologue and dialogue

to the dithyrambic, closing with the hymn, which here

glorifies not alone the Lord and His uncomprehended lofty

works, but the human in the process of its union with the

divine, through redemption and atonement." The first act,

with its varied scenes of country, castle, garden, galleries,

and halls, answers to the two prologues of the first part; the

second act introduces us again to Faust's study and his

familiar Wagner. The classical Walpurgis Night has its

prototype in the first part. The third act is devoted to

Helena, who is the heroine of the second part as Gretchen is

of the first.' The marriage of Faust and Helena typifies

the union of the classical and romantic schools, and their

child is Euphorion, who is symbolical of Byron. In the

fourth act Faust is raised instead of being degraded by his

union with Helena. He wishes for a sphere of beneficent

activity, and obtains it by war. The fifth act is devoted to

the complete regeneration of the soul of Faust. Even the

sight of all that he has accomplished does not satisfy him.

It is not until he is blind to outward objects that one

moment of divine rapture reveals to him the continuance

of his work in coming generations, and convinces him that

he has not lived in vain. In this one moment of supreme
happiness lie dies. The struggle for the possession of

Faust's soul, indicated in the first part, is fully elaborated

in the second. Mephistopheles is shown to have worked
out the good in spite of himself, and Margaret appears

transfigured as the revelation to man of the divine love.

With the completion of Faust, Goethe felt that the work of

his life was accomplished. He still continued to work with

regularity. He ordered and arranged his writings, he
laboured at his Tages- und Jahresheften, an autobiographical

journal of his life. He bated not one jot of heart or hope,

and took the liveliest interest in every moveinent of litera-

ture and science. AVhen the news of -the July Eevolution

of 1830 reached Weimar, Goethe was excited beyond his

wont, not on account of the triumph of liberal principles,

but because the controversy between Cuvier and Geoffrey St
Hilaire had been decided in favour of the latter. Still he
had much to darken his latter days. His old friends >vere

falling fast around him. His wife had died,in 1816, after

a union of thirty years. He felt her loss bitterly. The
duchess Amalia had died eight years before, not long after

the death of his own mother. He now had to undergo
bitterer experiences when he was less able to bear them.
Frau von Stein, with whom he had renewed his friendship

if not his love, died in January 1827 ; and in June 1828
he lost the companion of his youth, the grand-duke Karl
August, who died suddenly, awayfromWeimar, on his return
from a journey. Goethe received the news with outward
calmness, but said forebodingly, " Now it is all over,'| and
went to mourn and labour at the castle of Dornburg, where
everything reminded him of the days of their early friend-

ship. The duchess Lonisesurvived her husband till February
1830. When Goethe died in 1832 none of the old Weimar
Bet were left except Knebel, who lived two years longer.
A greater blow than these was the death of his only son,
trhom, in spite of his moral weakness, his father deeply loved.

He died at Rome in October 1830, and is buried close by
the pyramid of Caius Cestius, where Goethe himself once

desired to be laid. We have a full account of the last nine

years of Goethe's life from the writings of Eckermann, who
became his secretary in 1823, lived with him till his death,

and has noted down his conversations and his habits with

the minuteness and fidelity of a Boswell.

We must pass on to the closing scene. On Thursday,

March 15, 1832, he spent his last cheerful and happy day.

He was visited by the grand-duchess and other friends.

He awoke the next morning with a chill. From this he
gradually recovered, and on Monday was so much better

that he designed to begin his regular work on the next day.

But in the middle of the night he woke up with a deathly

coldness, which extended from his hands over his body, and
which it took many hours to subdue. It then appeared that

the lungs were attacked, and that there was no hope of his

recovery. Goethe did not anticipate death. He sat fully

clothed in his arm-chair, made attempts to reach his study,

spoke confidently of his recovery, and of the walks he would
take in the fine April days. His daughter-in-law Ottilie

tended him faithfully. On the morning of the '22d his

strength gradually left him. He sat slumbering in his arm-
chair holding Ottilie's hand. Her name was constantly on
his lips. His mind occasionally wandered, at one time to

his beloved Schiller, at another to a fair female head with

black curls, some passion of his youth. His last words were

an order to his servant to open the second shutter to let in

more light. After this he traced with his forefinger letters in

the air. At half-past eleven in the day he drew himself, with-

out any sign of pain, into the left comer of his arm-chair, and
went so peacefully to sleepthat it waslong before the watchers

knew that his spirit was really gone. He is buried in the

grand-ducal vault, where the bones of Schiller are also laid-

Goethe differs from all other great writers, except per-

haps Milton, in this respect, that his works cannot be under-

stood without a knowledge of his life, and that his life is

in itself a work of art, greater than any work which it

created. This renders a long and circumstantial biography

a necessity to all who would study the poet seriously. At
the same time he is so great that we are even now scarcely

sufficiently removed from him to be able to form a correct

judgment of hi.« place in literary history. He is not only

the greatest poet .of Germany ; he is one of the greatest

poets of all ages. Posterity must decide his exact preced-

ence in that small and chosen company which contains the

names of Homer, Dante, and Shakespeare. He was the

apostle of self-culture. Always striving after objective

truth, and sometimes attaining to it, he exhibited to the

world every phase of his plastic mind in turn, and taught

both by precept and example the husbandry of the soul.

The charge of selfishness so often brought against him
cannot be maintained. His nature responded to every

influence of passing emotion. Like a delicate harp, it was
silent if not touched, and yet gave its music to every woo-

ing of the wilful wind. The charge of unsympathetic

coldness roused the deep indignation of those who knew
him best. He learned by sad experience that the lesson

of life is to renounce. Rather than cavil at his statuesque

repose, we should learn to admire the self-conflict and self-

command which moulded the exuberance of his impulsive

nature into monumental symmetry and proportion. His
autobiography has done him wrong. It is the story not of

his life, but of his recollections. He needs no defence,

nothing but sympathetic study. As Homer concentrated

in himself the spirit of antiquity, Daate of the Middle

Ages, and Shakespeare of the Renaissance, so Goethe is the

representative of the modern spirit, the prophet of man-
kind under new circumstances and new conditions, the

appointed teacher of ages yet unborn-



G O E — G O E 737

Bibliography.—A complete bibliography of Goethe

literature Would fill a very large space. We must con-

tent ourselves with an indication of the principal sources

from which a knowledge of his life may be derived. The
most important source of all is his own works. The Dicht-

uiicf und Wahrheit, the Italienische Eeise, the Campagne
am Rhein, and the Tages- wid Jaliresheften have an

especial autobiographical value. Next to these come the

poems, and lastly the letters. Many of these are lost for

ever, many remain unpublished. For the first period of

his life Der Jange Goethe, in three volumes, published by

Hirzel, with an introduction by Michael Bernays, is indis-

pensable. It contains his letters and poems in chrono-

logical order. A commentary on this work by Wilhelm
Scherer, entitled Aus Goelhes FrUhzeit was published in

1879. Otto Jahn published Goethes Briefe an seiner Leip-

ziger Freunde. Scholl and A. Hober have collected the

letters of the Strasburg period. Goethe's correspondence

with Schiller and with Zelter was published during his life-

time. Besides these we have his letters to Herder, Merck,
Kestner and Lotte, Lavater, Knebel, Countess Stolberg,

Jacobi, Karl August, and Frau von Stein. Lately have
appeared his letters to Marianne von Willemer, and some
of those addressed to J. G. Schlosser. We are without

his letters to Behrisch, Lerse, and Zimmermann ; and we
have only a few of those addressed to Horn and Sophie La
Roche. Goethe's real letters to Bettina von Arnim are in

the main unpublished ; those which bear the name have
been largely falsified, but have a substratum of truth. We
have also a few volumes of Goethe's scientific correspond-

ence, published by his descendants. Help to the understand-

ing of his poetry is given by the letters of Wieland, Caroline

Flachsland, and hia Weimar friends. The letters addressed

to him by Frau von Stein exist, but have not been made
public. The first life of Goethe was published by Doring
in 1828, of which a second enlarged edition appeared after

the poet's death in 1833. Then followed Viehoff in 4
volumes, 1847-1853. The best life of Goethe is that of

Schafer, which appeared first in 1851, and the third edition

of which dates from 1877. It is contained in two volumes
of moderate size, and is written with scarcely a superfluous

word. The account of Goethe and Schiller by Karl
Goedeke in his Grnndriss der Beutschen Dichtung is admir-

able, and so is the little book Goefkes Leben und Schn/ien,

puolished by him in 1874 The life of Goethe has been
popularized in England by G. H. Lewes, in a work which
is as much read in German as in English. A conipleti"

biography of Goethe cannot be written until the archives
of the Goethe Haus at Weimar are thrown open for con-
sultation. The knowledge of Goethe's works in England
is due as much as anything else to the writings of Thomas
Carlyle. The commentaries on Goethe's works are end-
less in number. The most active labourer in this field has
been H. Diintze, who has left no side of Goethe's activity

and no period of his life unexplored. We must also men-
tion the brilliant lectures on Goethe by Hermann Grimm
(Berlin, 1877), and the excellent sketch of his life and
works published by W. Hayward in 1878. The following

works deserve particular mention :

—

Aus Goethes Knabcnzcit 1757-59, Mitthcilungen ans einem
Originalmanuscript der Frankfurter Stadtbibliolhck, erlautert und
herausgegebcn von Dr H. Weismann, Frankfurt, 1846; Briefe an
J. H. Merck von Goethe, Herder, Wieland, nud andern bcdcutenden
Zcitgcnossen, hrsg. von K. Wagner, Darmstadt, 1835; Biiefc ausdem
Freundcskrcise von Goethe, Herder, Hopfner, und Merck, Iirsg. von
Dr K. Wagner, Leipsic, 1847 ; Briefe Goethes an Frau von Stein
aus den Juhrcn 1776-1826, hrsg. durch A. Scholl, 3 vols., Weimar,
1848-1851; Briefe Goethes an die Grdfin Auguste zu Sloilbcrg,

Leipsic, 1839; Briefe Goethes an Lavater, aus den Jahrcn 1774-83,
hrsg. von Heinr. Herzel, Leipsic, 1833 ; Briefe Goethes an Leipzigcr
Freunde, hrsg. von 0. Jahn, Leipsic, 1849; Briefe Goethes in den
Jahrcn 1768-1832, hrsg. von H. Doring, Leipsic, 1836 ; Brief-
wechsel d. Groszherzogs Karl August v. Sachscn- Weimar-Eise-naeh
mil Goethe in den Jahrcn von 111 o his 1828, 2 vols., Weimar and
Leipsic, 1863 ; Bricfwechscl zxiiisehen Goethe u. F. II. Jacobi, hrsg.

V. Jlax Jacobi, Leipsic, 1847; Bricfwechscl swischen Goethe und
Zelter in den Jahrcn 1796-1832, hrsg. von Fr. W. Eiemer, 8 parts,

Berlin, 1833-34-36 ; Bricfwceliscl zioischen Goethe u. Marianne von
Willemer (Suleika), hrsg. niit Lebensnachrichten, &c., von Th.
Creizenach, Stuttgart, 1877 ; H. Doring, Goethes Leben, Weimar,
1828, 2ded., Jena, 1833; and (Joedeke, Goethes Leben u. Sehriftcn,

Stuttgart, 1874, Goethes Sammlungen, 3 parts, Jena, Leipsic, 1848,

1849; Dr Karl Mendelssohn-Bartholdy, Goethe u. Felix Mendelssohn
Bartholdy, Leipsic, 1871 ; Ncue Mittheilungen aus JoTiann Wolf-
gang von Goethes handschrifllichem Nachlasse, 8 parts, Leipsic,

1874-76; Dr J. W. Schafer, Goethes Leben, 2 vols., 8th ed.,

Leipsic, 1877; H. VieholT, Goethes Leben, 3 parts, Stuttgart, 1847-

49; Franz Wegele, Goethe als Mistorikcr, 1876; Zellenck, Die
Bcziehungcn Guthes zu Spinoza, 1878 ; Edmund Hoefer, Goethe

und Charlotte von Stein, Stuttgardt, 1878 ; Briefe Goethes an
Sophie la Roche und Bettina Brcntano, hrsg. von C. Loeper,

Berlin, 1879 (a most valuable little book) ; Graf Ferdinand vou
Diirklieim, Lilis Bild geschichtlieh entworfcn, 1879; C A. H.
Bur'Khardt, Goethe und der Componist Ph. Chr. Kayser, Leipsic,

. 1879 ; Vine. Prokl, Goethe in Eger, Vienna, 1879. (0. B.)

GOETZ, Hermann (1840-1876), a musical composer,

presents one of those instances, too frequent in the his-

tory of art, of success long sought for, and cut short by
death when achieved at last. He was born at KonigST
burg in Prussia in 1840, and began his regular musical

studies at the comparatively advanced age of seventeen.

He entered the music-school of Professor Stern at Berlin,

and studied composition chiefly under Ulrich and Hans von
Billow. In 1863 he was appointed organist at Winterthur
in Switzerland, where he lived in obscurity for a number
of years, occupying himself with composition during his

leisure hours. One of his works was an opera, The
Taming of the Shrew, the libretto skilfully adapted from
Shakespeare's play. After much delay it was produced
at Mannheim (October 1874), and its success was as instan-

taneous as it has up to the present proved lasting. It

rapidly made the round of the great German theatres, and
spread its composer's fame over all the land. But Goetz
did not live to enjoy this happy result for long. In Decem-
ber 1876 he died at Zurich from overwork. A second
opera, Francesca da Rimini, on which he was engaged at

the time of his death, remained a fragment ; but it has

since been finished according to his directions bjr a friend.

and was performed for the first time at Mannheim a few

months after the composer's death. Besides his dramatic

work, Goetz also wrote various compositions for chamber-

music, of which a trio (Op. 1) and a quintet (Op. 16) have

been given with great success at the London Monday
Popular Concerts. Still more important is the Symphony

in F, on which the composer's great reputation in England

is mainly founded. As a composer of comic opera Goetz

lacks thesprightlinessand artistic savoirfaire so rarelyfound

amongst Germanic nations. His was essentially a serious

nature, and passion and pathos were to him more congenial

than humour. The more serious sides of the subject are

therefore insisted upon more successfully than Katherine's

ravings and Petruchio's eccentricities; There are, however,

very graceful passages, e.g., the singing lesson Bianca re-

ceives from her disguised lover. Goetz's style, although

influenced by Wagner and other masters, shows signs of a

distinct individuality The design of his music is essenti-

ally of a polyphonous character, and the working out and

interweaving of his themes betray the musician of high

scholarship. But breadth and beautiful flow of melody

also were his, as is seen in the symphony, and perhaps

still more in the quintet for pianoforte and strings above
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referred to. The most important of Goetz's posthumous
works are a setting of the 137th Psalm for soprano solo,

chorus, and orchestra, a " Spring" overture (Op. 15), and
a pianoforte sonata for four hands (Op. 17).

GOG (513) occurs in two passages of Scripture (Ezek.

xxxviii.-sxsix., and Eev. xx.) as the name of a great anti-

theocratic power destined to manifest itself in the world

immediately before the final dispensation is ushered in. In

the later passage, Gog and Magog are spoken of as co-

ordinate ; in the earlier, Gog is given as tie name of the

person or people, and Magog as that of the land of its

origin. Notwithstanding this discrepancy, it is obvious

that the passages are intimately related, and that both

depend upon Gen. x. 2, where, however, Magog alone is

mentioned. Here he is the second son of Japhet, and, on

the assumption that a geographical order underlies these

ethnographical tables, his locality is to be sought between

Gomer and Madai or Media. According to Josephus, wlio

is followed by Jerome, the Scythians were primarily intended

by this designation ; and this opinion has been almost

universally accepted in modem times. The name Skv^oi,

it is to be observed, however, is often but a vague word for

any or all of the numerous and but partially known tribes

of the north ; and any attempt to assign a more definite

locality to ilagog can only be very hesitatingly made.

According to some, the Maiotes about the Palus Mseotis are

meant ; according to others, the Massagetie ; according to

Kiepert, the inhabitants of the northern and eastern parts

of Armenia. In Ezekiel, Gog is regarded as a terrible ruler

in the extreme north, being prince of Eosh, Mesech, and
Tubal, as well as governor in the land of Magog, and having

the support of Persia, Ethiopia, and Phut, as well as of

Gomer and the house of Togarmah. It may be considered

as certain that the imagery employed in this prophetic

description was suggested by the Scythian invasion which

about the time of Isaiah had devastated Asia (Herod, i.

103 S.). As might have been expected from the prominence

given to that description in the Old Testament, Gog figures

largely in Jewish and Mahometan as well as Christian

eschatology. In the district of Astrakhan a legend is stiU

to be met with, to the effect that Gog and Magog were two
great races, which Alexander the Great subdued and
banished to the inmost recesses of the Caucasus, where they

are meanwhile kept in by the terror of twelve trumpets

blown by the winds, but whence they are destined ulti-

mately to make their escape and destroy the world. The
legends that attach themselves to the effigies of Gog and
Magog which are at present to be seen in Guild Hall,

London, are only remotely connected, if at all, with the

statements of Scripture. According to the Recuyell des

Histoires de Trot/e, Gog and Magog were the survivors of

a race of giants descended from the thirty-three wicked

daughters of Diocletian ; after their brethren had been

slain by Brute and his companions, Gog and Magog were
brought to London (Troj^-novant), and compelled to officiate

as porters at the gate of the royal palace. It is known that

effigies similar to the present existed in London as early

as the time of Henry V. ; but it is uncertain at what date

this legend first began to attach to them. According to

Geoffrey of Monmouth {Chronicles, L 16), Goemot or

Goemagot (either corrupted from or corrupted into " Gog
and Magog") was a giant who, along with his brother

Corineus, tyrannized in the •western horn of England until

slain by foreign invaders.

GOGO, or GhoghI., a town in AlimaddbAd d'strict,

Bombay, 193 miles north-west of Bombay. Abou* three-

(^larcers of a mile east of the town is an excellent

anchorage, in some measure sheltered by the island of

Porim, which lies still further east. The natives of this

are reckoned the best sailors in India ; and ships touchinp;

here may procure water ar.d supplies, or repair damages.
It is a safe refuge during the south-west monsoon, or

for vessels that have parted 'from their anchors in

the Surat roads, the bottom being an entire bed of mud,
three-quarters of a mile from the shore, and the water

always smooth. Gogo has of late years lost its commercial
importance. Its rival, Bhaunagar, is 8 miles nearer to the

cotton districts. North of the town is a black salt marsh,

extending to the Bhaunagar creek. On the other sides

is undulating cultivated land, sloping to the range of hills

12 miles oft'. South of the town there is another salt

marsh. The land in the neighbourhood is inundatsd at

high spring tides, which renders it necessary to bring

fresh Water from a distance of 4 or 5 miles. The average

annual value of the exports for five years ending 1871-72
was £56,227 and of the imports £103,083. Population

(1872), 9571.

GOGOL, Nikolai Vasilievich ^1809-1 852), was bom
in the province of Poltava, in South Eussia, JIarch 31,

1809. Educated at the Niejin gymnasiura, he there started

a manuscript periodical, " The Star," and wrote several

pieces including a tragedy, The Brigands. Having com-
pleted his course at Niejin, he went in 1829 to St Peters-

burg, where he tried the stage but failed. Next year he
obtained a clerkship in the department of appanages, but
he soon gave it up. In literature, however, he found his

true vocation. In 1829 he published anonymously a poem
called Italy, and, under the pseudonym of V. Alof, an idyll,

Hans Kuchel Garten, which he had written while still at

Niejin. The idyll was so ridiculed by a reviewer that its

author bought up all the copies he could secure, and burnt
them in a room which he hired for the purpose at an inn.

Gogol then fell back upon South Eussian popiilar literature,

and especially the tales of Cossackdom on which his boyish

fancy had been nursed, his father having occupied the post

of "regimental secretary," one of the honorary ofl3cials,in

the Zaporogian Cossack forces. In 1830 he published in

a periodical the first of the stories which appeared next

year under the title of Evenings in a Farm near DikanJca:
by Rudy Fanho. This work, containing a series of attrac-

tive pictures of that Little-Eussian life which lends itself to

romance tnore readily than does the monotony of " Great-

Eussian " existence, immediately obtained a great success,

—

its light and colour, its freshness and originality, being

hailed with enthusiasm by the principal writers of the day
in Russia, Whereupon Gogol planned, not only a history

of Little-Russia, but also One of the Middle Ages, to be

completed in eight or nine volumes. This plan he did not

carry out, though it led to his being appointed to a profes-

sorship in the university of St Petersburg, a post in which

he met with small success, and which he resigned in 1835.

Meanwhile he had published his Arabesques, a collection of

essays and ' stories ; his Taras Bulha, the chief of the

Cossack Tales translated into English by George Tolstoy ;

and a number of novelettes, which mark his transition from

the romantic to the realistic school of fiction, snch as the

admirable sketch of the tranquil life led in a quiet country,

house by two kindly specimens of Old-v;orld GentUfolks, or

the descriptioii of the petty miseries endured by an ill-paid

clerk in a Government ofiice, the great object of whose life

is to secure the "cloak" from which his story takes its name.'

To the same period belongs his celebrated comedy, the

Revizor, or Government Inspector. His aim in writing it

was to drag into light "all that was bad in Russia," and to

hold it up to contempt. And he succeeded in rendering

contemptible and ludicrous the oflScial life of Eussia, the

corruption universally prevailing throughout the civil service,

the alternate arrogance and servility of men in office The

plot of the comedy is very simple. A ttaveller who arrives

with an empty purse at a provincial town is taken for ad
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inspector whose armal is awaited with fear, and he receives

all the attentians and bribes which are meant to propitiate

the dreaded investigator of abuses. The play appeared on
the stage in the spring of 1836, and achieved a full success,

in spite of the opposition attempted by the official classes

whose malpractices it exposed. The aim which Gogol had
in view when writing the Eevizor he afterwards fully

attained in his great novel, Merlvuiya Dtcshi, or Dead
Souls, the first part of which appeared in 1842. The hero

of the story is an adventurer who goes about Russia making
fictitious purchases of "dead souls," i.e., of serfs who have
died since the last census, with the view of pledging his

imaginary property to Government. But his adventures are

merely an excuse for drawing a series of pictures, of an un-

favourable kind, of Russian provincial life, and of introduc-

ing on the scene a number of types of Russian society. Of
the force and truth with which these delineations are exe-

cuted the universal consent of Russian critics in their

favour may be taken as a measure. From the French
version of the story a general idea of its merits may be
formed, and some knowledge of its plot and its principal

•characters may be gathered from the English adaptation

published in 1854, as an original work, under the title of

Home. Life in Russia. But no one seems to be able fully

to appreciate Gogol's merits as a humorist, who is not

intimate with the language in which he wrote as well as

with the society which he depicted. In 1836 Gogol for the

first time went abroad. Subsequently he spent a consider-

able amount of time out of Russia, chiefly in Italy, where

much of his Dead Souls was written. His residence there,

especially at Rome, made a deep impression on his mind,

which, during his later years, turned towards mysticism.

The last works which he published, hia Confession and
Correspondence with Friends, offer a painful contrast to

the light, bright, vigorous, realistic, humorous .writings

which had gained and have retained for him his iin-

mense popularity in his native land. Asceticism and
mystical exaltation had tol^ upon his nervous system,

and its feeble condition showed itself in his literary com-
positions. In 1848 ho made a pilgrimage to Jerusalem,

and on his return settled down at Moscow, where he died,

March 3, 1852, not having quite completed his forty-third

year.

GOITO, a large village of Italy, in the provinoe of

Mantua and district of Volta, situated on the right bank of

the Mincio, about 14 miles from Castiglione, on the high-

way between Brescia apd Mantua. Its position has made
it figure from time to time in the records of Italian warfare.

In 1701 it was taken by.the allies, in 1706 by the prince

of Hesse, and in 1796 by the French. It was the scene of

a severe conflict between the French and the Austrians in

1814 ; and in 1848 it saw the defeat of the Austrians by
the Piedmontese. The population of the commune in 1871
was 5274.

GOITRE (from guttur, the throat; .synon3rms, Bron-
chocele, Derbyshire Neck), a term in medicine applied to a
swelling in the front of the neck caused by an enlargement

of the thyroid gland. This structure, which lies between
the skin and anterior surface of the windpipe, and in health

is not large enough to give rise to any external prominence,

is liable to occasional variations in size, more especially in

females, a temporary enlargement of the gland being not

uncommon at the catamenial periods, as well as during

pregnancy. In the disease now under consideration, how-
ever, the swelling is well marked, and is not only unsightly,

but may by its growth occasion much discomfort, and even
give rise to serious symptoms from its encroachment on the

viudpipe and other important parts in the neck. The size

to which goitrous growths may attain is extraordinary,

Alibert recording cases of goitre where the tumour not only

enormously enlarged the neck but hung down over the
breast, or even reached as low as the middle of the thigh.

In districts where the disease prevails the goitre usually

appears in early life, often from the eighth to the twelfth

year. Its growth is at first slow, but after several years
of comparative quiescence a somewhat sudden increase is

a not unfrequent occurrence. In the earlier stages of the
disease the condition of the gland is simply an enlargement
of its constituent parts, which retain their normal soft

consistence ; but in the course of time other changes super-

vene, and it may become the seat of cystic formaiions, or

acquire hardness from increase of connective tissue or cal-

careous deposits. Occasionally the enlargement of the

gland is uniform, but more commonly one of the lobes,

generally the right, is the larger. In some rare instances

the disease has been noticed to be limited almost entirely

to the isthmus which connects the two lobes of the gland.

The growth is unattended with pain, and is not inconsistent

with a fair measure of healtL

Goitre is a marked example of an endemic disease.

There are few parts of the world where it is not found pre-

vailing in certain localities, these being for the most part

valleys and elevated plains in mountainous districts. The
wide distribution of this disease has naturally led to exten-

sive inquiry and to abundant speculation as to its origin.

It is unnecessary to mention the numerous theories which
have been advanced on the subject. Many of these have
already been referred to under Cretinism {q.v.). The most
generally accepted view among physicians is that which
ascribes the malady to the use -of drinking water impreg-

nated with the salts of lime and magnesia, in which
ingredients the water of goitrous districts would appear
always to abound. This theory alone, however, is inade-

quate, as is evident from the often-observed fact that in

localities not far removed from those in which goitre pre-

vails, and where the water is of the same chemical composi-

tion, the disease may be entirely unknown. Hence among
the best authorities the tendency now is to regard goitre as

the result of a combination of causes, among which local

telluric or malarial influences concur in an important

manner with those of the drinking water in develcoing the

disease. It is noteworthy that goitre can often be cured

by removal from the district where it prevails, as also that

it is apt to be acquired by previously healthy persons who
settle in goitrous localities ; and it is only in such places

that the disease exhibits any hereditary tendencies.

In the treatment of goitre the first step is the removal,

if possible, of the patient from the aflected locality, end
attention to general hygienic rules. The employment of

burnt sponge as a cure for goitre was in general use untU
Dr Coindet of Geneva showed that its acknowledged virtues

were in all probability due to the iodine which it contained,

afid proposed as a substitute this latter agent in a pure

state. Dr Coindet's views were amply borne out, and
iodine and its preparations have been universally adopted

as the most potent remedy in this disease, and have super-

seded all other medicines. Small and gradually increased

doses of the drug, either in the form of iodide of potassium

or what is known as Lugol's solution app'^ar to be the

best methods of administration. The external appli-

cation of iodine to the goitre, in the form of liniment

or ointment, is of scarcely less value than its internal

employment, and would seem to be sometimes capable of

effecting a cure alone, as is evident from the method of

treatment adopted with singular success in India and
originally proposed by the late Major Holmes. This con-

sists in applying to the goitre, by means of a spatula, an
ointment of biniodide of mercury for about ten minutes

soon after sunrise, and placing the patient with his goitre

exposed to rays of the sun for six or seven hours. Blister-
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ing of the surface generally follows, a second application of

the ointment is wade^ and the patient sent home. This is

oft«n found sufficient to effect the cure, but the treatment

can, if necessary, be repeated.

The name "Exophthalmic Goitre" is applied to another

form of the enlargement of the thyroid gland, difi'ering entirely

in its pathological connexions from that above described.

In this atiection the bronchocele is but one of three phe-

nomena, which together constitute the typical characteristics

of the disease, viz., palpitation of tlie heart and great

vessels, enlargement of the thyroid gland, and protrusion

of the eyeballs. Tliis group of symptoms is generally

known by the names of Graves's disease or Yon Basedow's

disease, in reference to the physicians by whom the malady

was originally recognized and described. Although oeca-

eionally observed in men, this affection occure aiuch more
eommonly in females and in comparatively early life. It

is generally preceded by ill health in some form, more par-

ticularly impoverishment of blood, and nervous or hysterical

disorders, and is occasionally seen in cases of organic heart-

disease. It has sometimes been suddenly developed as the

effect of friglit or violent mental emotion. The first of the

symptoms to appear is usually the paljiifation of the heart

[which is aggravated by the slightest exertion, and may be

so severe as not only to shake the whole frame but even to

be audible at some distance from the patient. An uncom-

fortable sensation of throbbing is felt throughout the body,

and many of the larger blood-vessels are seen to pulsate

strongly like the heart. The enlargement of the thyroid

gland generally comes on gradually, and rarely Increases to

any great size, thus differing from true goitre, as originally

noticed by Dr Graves. The enlarged gland is of soft con-

sistence, and communicates a thrill to touch from its dilated

and pulsating blood-vessels.

Accompanying the goitre a remarkable change is observed

in the appearance of the eyes, which attact attention by
their prominence and the startled expression thus given to

the countenance. In extreme cases the eyes protrude from

their sockets to such a degree that the eyelids cannot be

closed, and injury may thus arise to the constantly exposed

eyeballs. Apart from such risk, however, the vision is

rarely affected in this disease. Much difference of opinion

prevails as to the immediate cause of the protrusion of the

eyes, but it is generally ascribed to the increase of the fatty

tissue and distension of the blood-vessels of the orbits. It

occasionally happens that in undoubted cases of the disease

one or other of the three above-named phenomena is absent,

generally either the goitre or the exophthalmos. The
palpitation of the heart is the most constant symptom.
Sleeplessness, irritability, disorders of digestion, diarrhoea,

and uterine derangements are common accompaniments.

The pathology of exophthalmic goitre is still somewhat
uncertain, but there are strong reasons to believe that it is

essentially a nervous ailment, and that the Bymptoma

depend on a morbid state of the sympathetic nerve in the

neck, which is well known to play an important part in the

vaso-motor functions—that is, in controlling tiie action of

the heart and regulating the calibre of the blood-vessels.

In numerous instances of exophthalmic goitre a diseased

state of this nerve lias been found post morhm, although it

must be admitted that in some cases no morbid change

could be detected. The experiments of Bernard, Brown-

Sequard, SchitI, and others upon the functions of the sym-

pathetic nerve lend strong sujiport to this view of the

pathology of the disease. Exophthalmic goitre is not

directly a fatal malady, but, on the other hand, complete

recovery is a less frequent result than partial improvement,

the patient continuing to sutler from chronic ill-health.

The disturbed condition of the heart's sction leads in some

instances to permanent disease of that organ in the form of

dilatation of its cavities. In the treatment of exophthalmic

goitre the most successful results have been attained by

the use of digitalis, which has the etl'ect of giving tone to

the heart and contracting the dilated blood-vessels. The
tincture of digitalis, in doses of 5 to 10 drops twice or

thrice daily, is perhaps the best form of administration.

Where anaemia is present iron is indicated, and may be
combined with the digitalis, although in some cases it is

found to be unsuitable. In allaying the palpitation benefit

is said to have frequently followed the application of ice to

the cardiac region as well as to the thyroid gland. Iodine,

which is so valuable in cases of true goitre, is generally

admitted to be of no service in this disease, and is rather

held to be injurious. (j. o. a.)

GOLCONDA, a fortress and ruined city, situated in the

NizAm's Dominions, 7 miles west of Hyderabad city. In

former times Golconda was a large and powerful kingdom of

the Deccan, which arose on the downfall of the Biihmani

dynasty, but was subdued by Aurungzebe in 1687, and

annexed to the dominions of the Delhi empire. The fortress

of Golconda, situated on a rockyridge of granite,is extensive,

and contains many enclosures. It is strong and in good

repair, but is commanded by the summits of the enormous

and massive mausolea of the ancient kings about 600 yards

distant These buildings, which are now the chief character-

istics of the place, form a vast group, situated in an arid,

rocky desert. They have suffered considerably from the

ravages of time, but more from the hand of man, and nothing

but the great solidity of their walls has preserved them from

utter ruin. These tombs were erected at a great expense,

some of them being said to have cost as much as £150,000.

Golconda fort is now used as the nizdm's treasury, and also

as the state prison. The diamonds of Golconda have obtained

great celebrity throughout the world; but they were merely

cut and polished here, being generally found at Partial, near

the south-eastern frontier of the nizdm's territory.

GOLD
THE colour, lustre, and power of resisting oxidation,

which this metal possesses, have caused it to be

valued from the earliest ages. Allusions to gold are fre-

quent in the Old Testament, and the refining of the pre-

cious metals by cupellation seems to have been a favourite

illustration with the Jewish poets.^ Jewellery and vessels

found in Egyptian tombs afford evidence of the perfec-

tion attained in working gold at a period earlier than the

government of Joseph," and drawings on tombs of about

this epoch cleaHy indicate the method of conducting the

operations of washing, fusing, and weighing the metal.

' Percy's Mdallurqii of jMid, p. 177.
' .lacquemait, History of Furniture, translation, p. 331.

Excavations in Etruria have brought to light beautiful

ornaments of gold, enriched with minute grains of the

metal, the workmanship of which was unrivalled until

Castellani studied and revived the methods employed by
Etruscan artists.' The Greeks were familiar with natural

alloys of silver and gold named eleclrmn, rough nuggets

of which were frequently stamped, and formed the

earliest coins in Lydia,* The colour of this electrum is

pale yellow to yellowish white, and it contains from 20 to

40 per cent, of silver.

^ ArcJuroIogical Journal, 1861, p. 3d5.
* " Notes on the Ancient Electrum Coins," by Bai'clay V. Head,

A'umuimatic Chronicle, part iv., 1875, p. 245.
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Vvith regard to tlie history of the metallurgy of gold, it

maybe mentioned that, according to Pliny, mercury was

employed in his time both as a means of separating the

precious metals and for the purposes of gilding. Vitruvius

iiiso gives a detailed account of the means of recovering gold,'

by amalgamation, from cloth into ^'hich it had been woven.

Properties.—Gold is the only metal of a yellow colour,

which is, however, notably affected by small quantities of

other metals ; thus the tint is sensibly lowered by small

<iuantities of silver, and heightened by copper. The surface

colour of particles of gold is often apparently reddened by
translucent films of brown iron ore. It is nearly as soft

as lead. The hardness varies, however, with the composi-

tion. Crystallized specimens from Oregon and Fraser

River, containing respectively 835 and 910 parts of gold

in 1000, are slightly harder tlian calc spar but sensibly

softer than fiuor spar, or much harder than the pure

metal. When pure, gold is the most malleable of all

metals. One grain may be beaten into leaves which cover

a surface of 56 square inches, and are only -^^ ffth

of an inch thicL Faraday has shown that the thickness

of gold leaves may be still further reduced by floabing

them on a dilute solution of cyanide of potassium. Whe «

very thin, leaf gold appears yellow by reflected and green

by transmitted light. If, however, certain gold films are

heated, the light transmitted is ruby red ; the pressure of a

hard substance on the film so changes its state of aggrpga-

tion that green light is again transmitted.^ The metal is

extremely ductile; a single grain may be drawn into a

wire 500 feet in length, and an ounce of ^old covering a

silver wire is capable of being extended more than 1300
miles. Gold can readily be welded cold, and thus the

finely divided metal, in the state in which it is precipitated

from solution, may be compressed between dies into discs

<r medals. According to G. Rose," the specific gravity of

gold in the finely divided state in which it is precipitated

from solution by oxalic acid is 19 •-19. The specific gravity

of cast gold varies from 18'29 to 19'37, and by compression^

between dies the specific gravity may be raised from. 19 '37

to 19'41; by annealing, however, the previous density is

to some extent recovered, as it then is found to be 19 •40.

Its atomic weight is variously given as follows:—196'67

(Berzelius), 196^3 (Levol), 196-5 (Wurtz), 196-0 (Watts),

'ifhe number adopted in this work (CHEjasTET, vol. v. p.

Ji28) is 196'2. DiiTerent observers have given the following

temperatures as its melting point

:

—1425° C. (Daniell),

11200° C. (Pouillet), 1380° C. (Guyton de Morveau). Riems-
ilijk,* after comparing the several results, concludes that

it may be considered to be 1240° C. The electric con-

ductivityhs given by Matthiessen as 7399 at IS'T C, pure
silver being 100 ; this depends greatly on its degree of

purity,—the presence of a few thousandths of silver

lowering its conductivity by 10 per c^t. The specific,

resistance of the metal in electromagnetic measure, accord-
ing to the centimetre-gramme-second system of units, is

2154. Its conductivity for heat is 53"2 (Wiedemattn and
Franz), pure silver being 100. Its specific heat is 0-324
(Regnault). Its coefficient of expansion for each degree be-

tween 0° and 100° C. is 0-000014661, or for gold which has
been annealed 0-000015136 (Laplace and Lavoisier). The
specific magnetism of the metal is 3-47 (Becquerel). De-
tiils as to its tenacity and rigidity are given in the article

Elasticity. With regard to its volatility, Gasto Claveus ^

states that he placed an ounce of pure gold in an earthen

' Phil. Trans., 1857, p. 145.
- Pogg. Ann., vol. Ixxiii. p. 1, and Ixxv. p. 408.
2 Eighlh Ann. Report of Deputy Master ofthe Mint] 1877, p. 41.
* Archives Nleriandaises, t. iii., IS68.
= Quoted by Dr T. Thomson, System of Chemistry, 5th eaition, 1817,

Vol. I. p. 434.

vessel in'ttat part 01 9 giass-lionsa where the glass is kepi
constantly melted.'and retained' it in a state of fusion for
two months without the loss of the smallest portion of its

wei -dit. llupkel describes a similar experiment, which was
attended -with th^same result. Homberg," however, ob-

served that' whou a small portion of gold is kept at a

violent heat, part of it is vobtilized. Both Macquer and
Lavoisier showed that when gold is strongly heated, fumes
arise which gild a piece of silver held in thera. Its

volatility has also been studied by Elsher, and, in the

presence of other metals by Napier.^ Hellot affirms that

when an alloy of 7 parts of zinc and 1 part of gold is

heated in air, the whole of the gold rises in the fumes of

oxide of zinc which are produced. Gold is . dissipated

by Sending a powerful charge of electricity through it when
in the form of leaf or thin wire. In the gold spectrum

Huggins has observed twenty-three lines, and the wave
lengths of the three most important of these are 5231, 5835,
and 6276 respectively. Some preliminary observations on
the spectrum of the vapour at the temperature of the oxy-

hydrogen fla:ne, made by Lockyer and Roberts,* showed
that there was a distinct absorption both at the blue and

at the red end.

The solvents for gold are given in the article Chemistry,
vol. V. p. 529. It may be added that finely-divided gold

dissolves when heated with strong sulphuric acid and a

little nitric acid. Dilution with water, however, pre-

cipitates the metal as a violet or brown powder from the

solution so obtained. Gold is also attacked when strong

sulphuric acid is submitted to electrolysis with a gold

positive pole.* W. Skey has shown ^^ that in substances

which contain small quantities of gold, the precious metal

may be removed by the solvenj action of a tincture of

iodine or bromine in water. Filter paper soaked with

the clear solution is burnt, and the presence of gold is

indicated by the colour of the ash.

Occlusion of Gas by Gold.—Graham has shown '^ that

gold is capable of occluding 0-48 of its volume of hydrogen,

and 020 of its volume of nitrogen. Yarrentrapp has also

pointed out that " cornets " from the assay of gold mdj
retain gas if they are not strongly heated. Artificial

crystals of gold may be formed when the molten metal is

slowly cooled.

Occurrence and Distribution.—Gold is found in nature

chiefly in the metallic state, or as native gold, and less

frequently in combination with tellurium, lead, and

silver, forming a peculiar group of minerals confined

to a few localities in Europe and Aiperica. These are

the only certain examples of natural combinations of

the metal,—the minute although economically valuable

quantity often found in pyrites and other sulphides being

probably only present in mechanical suspension, although

for practical purposes it may be spoken of as combined.

The native metal occurs tolerably frequently in crystals

belonging to the cubic system, the octahedron being the

commonest form, but other and complex combinations have

been observed. Owing to the softnuss of the metal, large

ciystals are rarely well defined, the points being commonly

rounded. In the irregular crystalline aggregates branching

and moss-like forms are most common, and in Transylvania

thin plates or sheets with diagonal structures are character-

istic These have recently been shown by Vom Rath to be

repeated combinations of distorted tetrahexahedra. During

the preparation of a mass of pure gold in the Mint at

London, some fine crystals which appear to be aggregations

of octahedra were obtained ; and dendritic crystals of gold,

« Mem. Paris Academy, 1702,'p. 147.

' Ckem. Soe. Jouni., vol. x. p. 229, vol. xi. p. 168.

8 Proc. Hoy. Soc, 1875, p. 344. ' Spiller, Chem. Neios, X. 173,.

i» Ibid., xxii. 245. .
" Phil. Trans., 1866, 433.
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prepared artificially, have been described by Chester. It

is possible also to obtain gold in crystals by heating its

amalgam ; according to KnafQ, an amalgam of 1 part of

gold with 20 parts of mercury is maintained at a tempera-

ture of 80° C. for eight days. It is then heated to 80° C.

with nitric acid of specific gravity 1 -35, when dull crystals

will be left, which become brilliant when more strongly

heated. More characteristic, however, than the crystallized

are the irregular forms, which, when large, are known as

"nuggets" or " pepites," and when in pieces below j to

5 ounce weight as gold dust, the larger sizes being dis-

tinguished as coarse or nuggety gold, and the smaller as

gjld dust proper. Except the larger nuggets, which may
be more or less angular, or at times even masses of crystals,

with or without associated quartz or other rock, gold is

generally found bean shaped or in. some other flattened form,

tUe smallest particles being scales of scarcely appreciable

thickness, which, from their small bulk as compared with

their surface, subside very slowly when suspended in water,

and are therefore readily carried away by a rapid current.

These form the " float gold " of the miner. The physical

properties of native gold are generally similar to that of the

melted metal and its alloys as described* above. The com-
position varies considerably in different localities, as shown
ia the following table :

—

Analyses of Native Goldfrom various localities.

Locality.

Europe.
BritisK Isles

—

Vigra&Clogau...
Wicklow(river)...

Transylvania

Asia.
Russian Empire

—

Brezovsk
Ekaterinburg

Africa.
Ashantee

America.
Brazil

Ceutial America ...

Titiribi

Californa

Mariposa
Cariboo

Australia.
South Australia . .

Ballarat . ..

90-16

9232
60-49

91-88

98-96

94-0

88 05

76-41

90 12
81-00

84-25

9-26

S-17
38-74

8-03

0-16

5-85

11-96

23-12

.9 01
18-70

14-90

6-07

0-65

trace

-78

trace
05

Coppe

trace

6-77

0-87

"-03

Forbes.

Mallet.

G. Rose.

G. Rose.

D'Arcet.

j
Fiemy and

I PeJouze.

Rose.

F. cVaudet
Claudet.

A. S, Thomas,
Claudet.

Of the minerals containing gold the most important are

sylvaaite or graphic tellurium, of composition (AgAu) Te.„

with 2-t to 26 per cent.'; calaveritc, AuTbj, with 42 per
cent.; and nagyagite or foliate tellurium, of a complex
and rather indefinite composition, with 5 to 9 per cent, of

gold. These are confined to a few localities, the oldest

and best known being those of Nagyag and Ofenbanya in

Transylvania ; but latterly they have been found in some
quantity at Red Cloud, Colorado, and in Calaveras county,
California—the nearly pure tellurido of gold, calaverite,

being confined to these places.

The minerals of the second cias3, usually spoken of as

auriferous, or containing gold in sensible quantity, though
not to a sufficient amount to form an essential in the
chemical formuliE, or even in many instances to be found
in the quantifies ordinarily operated upon in analyses, are
comparatively numerous, including many of the metallic
sulphides. Prominent among these are galena and iron
pyrites,—the former, according to the observations of Percy
and Smith, being almost invariably gold-bearing to an extent
that can be recognized in operating upon a pound weight

of the lead smelted from it, the proportion increasing to

some extent with the amount of silver.' The second is of

greater practical importance, being in some districts exceed-
ingly rich, and, next to then.ative metal, is the most prolific

source of gold. Magnetic pyrites, copper pyrites, zinc-

blende, and arsenical pyrites are other and less important
examples,—the last constituting the gold ere formerly

worked in Silesia. A native gold amalgam is found as a

rarity in California, and bismuth from South America is

sometimes rich in gold. Native arsenic and antimony
are also very frequently found to contain gold and silver.

The association and distribution of gold may be con-

sidered under two diff'erent heads, namely, as it occurs in

mineral veins, and in alluvial or other superficial deposits

which are derived I rem the w.iste of the former. As
regards the first, it is chiefly found in quartz veins or reefs

traversing slaty or crystalline rocks, usually talcose or

chloritic schists, either alone, or in association with iron,

copper, magnetic and arsenical pyrites, galena, specular

iron ore, and silver ores, and more rarely with sulphidu
ot molybdenum, tungstate of calcium, bismuth, and tel-

lurium minerals. Another more exceptional association,

taat with bismuth in calcitefrom Queensland, was described

by the late Mr Daintree. Ia Hungary, the Urals, and
northern Peru, silicates and carbonates of manganese are

not uncommonly found in the gold and silver bearing veins.

In the second or alluvial class of deposits the associated

minerals are chiefly those of great density and hardness, such
as platinum, osmiridum, and other metals of the platinum
group, tinstone, chromic, magnetic, and brown iron ores,

diamond, ruby, and sapphire, zircon, topaz, garnet, kc,
which represent the more durable original constituents of

the rocks whose disintegration has furnished the detritus.

Native lead and zinc have also been reported among such

minerals, but their authenticity is somewhat doubtful.

The distribution of gold-bearing deposits is world-wide;

although the relative importance of ditl'erent localities is

very difi'erent, their geological range is also very extensive.

In Europe the principal groups of veins are in slaty oc

crystalline schists, whose age, when it can be determined,

is usually PalKOzoic, Silurian, Devonian, or Carboniferous,

and less commonly in volcanic formations of Tertiary age.

The alluvial deposits, being more extensive, are less inti

mately connected with any particular series of rocks. Few
(;f either are, however, of much importance as compared with

the more productive deposits of America and Australia.

In the United Kingdom gold-bearing quartz veins were

worked during the Roman occupation at Ogofau, near

Llanpumpsant, in Carmarthenshire; and in the year 1863
as much as 5300 oz. was produced from similar veins ;u

Lower Silurian slates at Vigra and Clogau mines, near

Dolgelly. In 1875 the mine was reopened, and in 1878

it produced 720 oz. Tetradymite, native bismuth, end
several other characteristic associates of gold were also

found in small quantity. In Cornwall small pieces of

native gold have at intervals been found in alluvial or

stream tin works ; and- similar but more important finds

have been made in the granite district of Wicklow, and

more recently at Helmsdale, in Sutherlandshire. The
large.st nugget of British origin weighs under 3 oz.

On the continent of Europe the great rivers originating

in the crystalline rocks of the Alpine region, such as the

Rhine and Danube, are slightly auriferous in their alluvial

deposits in several places ; but the proportion of gold is

extraordinarily minute, so that the working is only carried

on by gipsies, or by the local peasantry at irregular inter-

vals, the return for the labour expended being -very

small The same remark applies to the Rhone and i;.s

> Phil. Mag., vii., 1854, p. 124
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affluents, auJ' Liw rivers of the central granitic mass of

France. In the Austrian Alps the gold quartz mines at

the Rathausberg, near Gastein, at a height of about 9000
feet above the sea-level, and at Zell, in Tyrol, are of

interest historically as having developed the system of

amalgamation in mills, although they are economically of

small importance at present. On the Italian side, in the

Valanzasca and Val Toppa above Lago Maggiore, a group
known as the Pestarcna mines have yielded from 2000 to

30'JO ounces annually for several years past ; and more
recently a discovery of great interest of a highly auriferous

copper ore has been made at Ollomont in the Val d'Aosta.

In Hungary the gold-bearing veins of Schemnitz occur in

greenstones and trachytes of Tertiary age, the most power-

ful example, the Spiialcrgaii;/, being filled with a mixture

of quartz and brown iron ore known as zinnopal, and contain-

ing gold associated with silver ores, galena, and pyrites In

Transylvania, at Nagyag, the gold-bearing tellurium mine-

rals previously noticed are found in small veins traversing

greenstone trachyte. These are often very thin, as low as

1th to -jVth of an inch, but each is carefully traced out, the

rock being impregnated with gold and silver to a certain

depth on each side. At Vorospatak, another Transylvanian

locality, gold with a very large proportion of silver and
associated with gypsum is worked in veins traversing a

Tertiary sandstone, being almost the only known instance

of such a mode of occurrence.

The Russian empire has the largest gold production

among the countries of the Old World, most of the produce,

however, being derived from its Asiatic territories. The
more important localities are situated <^n the eastern slope

of the Ural chain, extending in a nearly north and south line

for more than GOO miles from 51° to G0° N. lat. The chief

centres are Miask (55° N.), Kamensk (56° 30' N),
Berezovsk (57° N.), Nijne^Tagilsk (58° N.), and Bogoslowsk
(60° N.), the known deposits, which include both veins

and alluvial mines, extending for about one degree farther

north. The geological age of the -Ural veins is not very

well defined—strata of the Silurian, Devonian, and Car-

boniferous periods, which form regular parallel alternations

on the European slope, being present on the Asiatic side,

but in much disturbed and contorted positions, in associa-

tion with plutonic rocks, diorite, diabase, and granite, with
which the gold veins are intimately connected. The latter

are therefore of post-Carboniferous and probably of Permian
data At Berezovsk the mines cover an area of about 25
square miles, mainly composed of talcose, chloritic, and
clay slates, vertical or sloping at high angles, and pene-

trated by dykes of beresite, a fine grained rock made up
of quartz and white mica with some felspar and pyrites,

the latter usually transformed into brown iron ore.

These dykes, which have a general north-and-south direc-

tion are vertical, and are from 20 to 70 feet and upwards
in thickness, are traversed perpendicularly to their direction

by veins of quartz from the thinnest string to a rjaximum
of 3i or 4 feet thick, in which gold is associated with
brown iron ore or ochres, resulting from the decomposition
of pyrites. The workings being essentially shallow, none of

the associated sulphides, galena, disulphide of copper, ic,
have as yet been found, as a rule, to be gold-bearing. The
valuable parts of the veins are almost entirely restricted to

the beresite dykes. The richest of the Ural mines are

those of Smolensk, near Miask, and Onspensk, near the
village of Katchkar, in 52° N. The alluvial deposits which,
though called sands, are but very slightly sandy clays, ex-

tend to the north beyond the inhabited regions, and to the

south into the Cossack and Bashkir countries. The most
valuable diggings are in the district of Miask, where the

largest nuggets have been found, and in the Katchkar, which
are remarkable for the great number of gems, pink topazes,

emeralds, <fec., found in connexion with the gold. Mag-
netite, quartz, and platinum are very common in all

the Ural gold sands; less common are hematite, titani-

ferous and chromic iron, pyrites, garnet, and, least of all,

zircon, kyanite, and diamond. These alluvial deposits are of

later Tertiary age, some of them containing traces of pre-
historic human work; others are post-Pliocene, with the
remains of the mammoth, tichorrhine, rhinoceros, and other
mammalian fossils. Somewhat similar conditions prevail
in the alluvial gold region of the A.ltai. Besides the veins
and alluvial deposits, the Ural rocks, such as serpentine,

diorite, beresit.e, agrairite, <S:c., are at times auriferous.

The gold deposits of the Caucasus, though immortalized
in the tradition of Jason and the Argonauts, are now
entirely abandotsd, the last attempt at working them
having been suspended in 1875,

In India gold is obtained in small quantities by native
gold washers in various parts of the highlands of southern
Bengal, aud more recently quartz veins and alluvial deposits

of considerable promise have been discovered in the district

of Wynaad, in the southern part of the JIadras presidency.

On the Atlantic slopes of North America the chief gold-

bearing localities are on the Chaudiere river, near Quebec,
and in Nova Scotia. In both instances the quartz veins

worked are contained in slates belonging to the Quebec
group of the Lower Silurian period, those of the latter

province being specially remarkable for their quasi-stratified

character, as they penetrate th% slates at a very low
angle of inclination, and have been folded and corrugated

together with the containing rocks by subsequent disturb-

ances. Other deposits of old geological periods are found
in Tennessee and North Carolina,

On the Pacific side of America gold is found under very

different conditions, and on a much larger scale than on
the Atlantic side. The whole distance from Mexico to

Alaska may be said to be more or less auriferous, the most
extensive deposits being in the great north-and-south valley

of the Sacramento, which runs parallel to the coast, between
the so-called Coast ifountains and the Sierra Nevada, the

latter being distinguished further to the north in the

Cascade range. Others of less extent are known in the

Klamath, Columbia, and Fraser river basins; they extend in

the last two far back into the interior, to the region between
the Cascade range and the Rocky Jfountains. In many
of these valleys alluvial deposits are developed to an extent

unparalleled elsewhere, the river channels being bordered

by banks or benches of gravel and sand, rising in terraces

to considerable heights on the flanks of the hills. For

example, at the Methow a tributary of the Columbia,

there are sixteen lines of such terraces, the highest about

1200 feet above the river; and at Colville, on the Columbia,

traces of old terraces, much degraded by frost and rain,

are seen at 1 500 feet above the river. These gravels,

which are of Pliocene and more recent origin, are in

many places, though very unequally, auriferous, the richest

points being found in the bars or shingle banks of the

river after the summer floods, and in the channels of the

smaller tributary streams, where the poorer material has

been partially enriched by a process of natural washing.

The most extensive, or rather the best known because

most completely explored, deposits of this class are those

of the Upper Sacramento valley, in California (see vol. iv.

p.
701).i Others of considerable importance are worked

in the Cariboo district on the Upper Fraser river, yielding

, very coarse gold. Another discovery of a singular character,

the produce being a regular gold gravel, was made some

years back at Salmon river in Oregon, but the deposit,

though exceedingly rich, was soon exhausted. Gold-

• See also Whitney, Or. the Auriferous Gravels of the Sierra ^ecada,

Cambridge, U.S., 1S79
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bearing quartz veins are also common over a large part

of California, notably in Grass Valley (vol. iv. p. 702), in

strata that are supposed to be of Triassic age, the associated

minerals being iron and arsenical pyrites, galena, <tc.

In Calaveras county, tellurium ores like that of Tran-

sylvania are characteristic of the gold veins. In the

adjacent States of Nevada and Colorado, gold is so

intimately associated with silver ores that it is for the

most part only obtained from the ultimate process of

refining the reduced silver. The same remark applies to

the most of the mines of Mexico, and on tho south-west

coast of America, in Peru, Bolivia, and Chili. See Silveb.

Very rich gold quartz nas been brought from Carabaya

on Lake Titicaca ; and recently considerable deposits both

alluvial and in veins have been opened at Caratal in Vene-

zuela and at St Elie in French Guiana, which are interesting

as proving the actual existence of Raleigh's Eldorado.

In Brazil the principal gold mines are upon veins in clay

slate, and a peculiar class of rocks known as Jacotinga

or Itabirite, and which are mixtures of quartz, chlorite, and

specular iron ore, the latter often occurring in large mirror-

like crystals several inches across. The gold occurs almost

entirely in pyritic minerals, being most abundant in ordinary

iron pyrites, and less so iu magnetic and arsenical pyrites,

free gold being rarely seen. See Brazil, vol.iv. p. 224.

In Africa the chief gold-bearing localities are on the west

coast—gold dust derived from alluvial washings forming

an article of export from many of the trading stations along

the Guinea coast. Latterly, alluvial deposits Lave bfeen

worked in the mountains of Transvaal, in. the Leydeuburg

district (25° S. lat., 31° E. long.), producing coarse nuggetty

gold in masses up to 11 lb weight, and in a few cases gold-

bearing quartz has been found in veins in talcose schist

and quartzite, closely associated with eruptive masses of

diorite. The age of these rocks is considered by Dunn' to

be Silurian or Devonian, and the observed phenomena to

be similar to those generally observed in Australia. The

upper valley of the^Nile produces a little gold in Abyssinia

and Nubia, the latter being the land of gold of the old

Egyptians. Very extensive oancient mines have been de-

scribed by Linant Bey in the district known as Attaki or

Allaki on the Bed Sea, situated about 120 miles back from

Ras Elba, the headland midway between Berenice and

Sauwakin. These are probably the same mines that were

described by Diodorus Siculus, and one' of the oldest

topographical documents known, a map or itiner.iry of the

route to them from the Nile, is preserved at Turin. In the

reign of Setee I., of the 19th dynasty, wells were opened

along this route, in order that the mines, that were then of

very great antiquity, might be reopened.- Similar ancient

gold mines have recently been discovered by Burton in the

land of Midian, on the east coast of the Gulf of Akaba.

The gold districts of Australia cover a very considerable

area, extending from the east side of the continent for

about 20° of latitude (18° to 38° S.), the more important

deposits being those of Victoria in the south. The
principal districts are in Victoria,—Ballarat, Castlemaine,

and S-xndhurst, lying west and north from Melbourne, and

Beechworth near the Murray river to the north-east. In

New South Wales the gold fields are scattered over the

entire length of the colony from north to south, the more

important districts lying between the 32d and 36th parallels

of S. lat. on the western side of the Australian cordillera,

on tho upper tributaries of the Macquarie and Lachlan

rivers, the centre being about the town of Bathurst. This

is known as the western district. Another group, known as

^ Quarterly Journal of the Geological Sociely, xxxiii. p. 882.

' Mai-iotte Bey, Hisloire Ancicnne d'Egypt, 1867, p. 96. The oldest

iiotice of the mines goes back to the 12tb (l}-nasty.

the northern district, is on the eastern side of the mountains
near the Queensland boundary, in 29° S., Rocky River being
the principal locality ; while the southern district includes

Braidwood, Adelaide, Tumbarumba, and other localities near

the Murray river. In Queensland the chief localities are,'

commencing on the south, Gympie and Kilkevan near Mary-
borough, 26° S. lat.; a group extending about 50 miles north'

and south of Rockhampton, in 21:° 30' S. lat., all near the

coast j Eastern River, Hurley, and Peak Downs, about 300
miles inland on the 23d parallel; and Clomenny and Gilbert

on a stream running into the Gulf of Carpentaria, besides

numerous others. In all those localities two principal kinds
of deposits are observed, namely, auriferous quartz veins

traversing slates of Silurian and Devonian age, which are

in intimate relation with masses of diorite and other

eruptive rocks ; and gold-bearing drifts of Miocene or even

newer Tertiary date, derived from the degradation of the

older strata. According to Daintree,* no auriferouf vein of

any kind has been found in any Secondary or Tertiary

strata, or in the igneous rocks erupted through any such

newer formations; and as a result of his experience the same
observer gives the following as the modes of occurrence of

gold in Australia :—(1) In pyritic diorites and felstones in

Queensland, and their alluvial drifts; (2) in pyritic granites

in New South Wales ; (3) in drifts from auriferous serpen-

tine in Queensland, also in the two northern colonies
; (4)

in more or less regular veins with quartz and calcspar in

the preceding rocks; (5) in quartz and other veins ia

Devonian and Upper Silurian strata in proximity to similar

.igneous rocks, which is the general character of the

Victoria quartz veins
; (6) in veins of metamorphic rocks'

of unknown age in Queensland ; and (7) in quartz veins

in Lower Silurian strata, without any apparent connexion

with igneous masses. The latter occur only in Victoria, and
are of comparatively minor importance. In the northern

territory of South Australia, alluvial gold mining has re-

cently been dsveloped to a considerable extent in the neigh-

bourhood of Port Darwin in the Gulf of Carpentaria, the

export being from 2000 to 3000 oz. monthly.

Staiislics.—There are no means of stating exactly the total gold

produce of the world for any particular year, as in many of the larger

producing countries no systematic returns are obtained, and in others

where such returns are collected their publication is often delayed for

a considerable time. The following figures, mostly derived from a
recent statistical work, A. Soetbeer, Edelmetall-ProduMion, 1879,

with some additions from late official sources, will give some idea of

the relative importance of the different countries. Previous to 1837

the .irst place was held by Russia, and the estimated average annn.il

yield from all sources was, in the decennial period 1841-50,

1,760,500 ounces.

The contributions of the different countries are as follows :

—

oz. oz. oz.

United States 1876, 2,050,000*

Kussia. 1876, 1,072,920 1877,1,281,260
New South Wales.. 1S76, 126,789 1877, 97,582
Victoria 1876, 963,760 1877, 809,653 1878, 758,039
Queensland 1876, 410,330 1877, 468,418
NewZral.and 1876, 322,016 1877, 371,685 1878,311,438
Venezuela 1878, 150.000

New Granada 1876, 112,500
Africa 1875, 110,100
Mexico 1875, 65,950
Bolivia 1875, 64,300

'

Austria-Hungary.. .1876, 61,214
Brazil T 1875, 55,300
Japan 1876, 21,660
Chili 1876, 12,860
Nova Scotia 1876, 12,039
Peru 1876, 11,570

' Quarterhj Journal of the Geological Society, vol. xxxiv. p. 43i
* The two principal mines, on the Comstock lode, the Consolidated

Virginia and Califoruia, produced, apart from silver, gold of the value

in United States currency as follows: —
1S7G. 1S77. 1S78.

Consolidntcd Vlreinm.. .$7,378,145 $6,270,000 $.'!,770,00O

California ...6 648,641 0,SS6,745 6,653,400
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Since 1851 the yield has been very largely increased by the

discovery of the Australian and Caliroruiau sources, the annual
averages being

—

In 1851-1855 6,350,180 ounces

„ 1856 1860 6,6'24,850 „
„ 1861-1866 5,951,770 ,,

,, 1866-1870 6,169,660 „
„ 1S71-1875 ,. 5,487,400 „

Proportion of Gold in Deposits.—A rich gold-bearing

deposit is quantitatively very different from one to which

tlie same term is applied when containing ores of other

metals. In the latter the useful material must as a rule

form a considerable proportion—one or more parts in a

Iiundred—of the mass ; while in the former, owing to the

superior value of the product, it rarely attains as much as

1 per cent., and is generally very much less, the amount of

gold contained in easily worked alluvial deposits being often

extremely small. For example, the yield of the Siberian

gold washings ranges from 12 grains to I dwt. 12 grains

per ton ;' while in the lodes, which are more difficult and

expensive to work, the proportion is about 8 dwts. per ton.

In the alluvial washings of California it is estimated at

about two shillings worth, equal to about y^th of an ounce,

per ton of gravel. In Australia the alluvial ground worked

in the colony of Victoria in 1878 is returned as averaging

25 grains (I dwt 1 gr.) per ton, or about double the

above quantity.

In vein mining, which is more difficult and costly, a

1 irger yield is necessary, but probably 5 dwts., or about

XI in value per ton, will in most places represent paying

quantities from quartz containing free gpld, i.e., not asso-

ciated with pyrites. The proportional yield and quantities

of the different kinds of auriferous materials treated in the

colony of Victoria during the last three months of 1878
were—

Tons Yield pev ton.

oz. dwt gr.

Alluvial sand "washdirt" 173-379 1 1 59-6

Cement (gravel) requiring crushing. ...5871 ... 4 21 '4

Quartz 222 775 ... 9 21

Quartz tailings 11-139 ... 1 18
Pyrites and 'blanketing (ore col- > ^.ggg ^ g j^.y

lected on blanket tables)
\

In the less tractable minerals, such as arsenical pyrites

occurring in the lower portions of the veins, as much
as IJ to 3 oz. may be required for profitable working.

When associated with the ores of other metals, such as

sUver, lead, and copper, the extraction of the gold is in

most cases an incidental and "final operation in their metal-

lurgical treatment, and may therefore be best considered in

the articles on these metals.

Mining.—The various deposits of gold may be divided

into two classes—" veins " and " placers." The vein min-

ing of gold does not greatly differ from that of similar

deposits of metals. It will only be necessary to refer here

to certain details of the extraction of gold in such cases. In
the placer or alluvial deposits, the precious metal is found
usually in a water-worn condition imbedded in earthy

matter, and the method of working all such deposits is

based on the disintegration of the earthy matter by the

action of a stream of water, which washes away the lighter

portions and leaves the denser gold. In alluvial deposits

the richest ground is usually found in contact with the
" bed rock"; and, when the overlying cover of gravel is very
thick, or, as sometimes happens, when the older gravel is

covered with a flow of basalt, regular mining by shafts and
levels, as in what are known as tunnel-claims, may be
required to reach the auriferous ground. In the early days
of gold washing in California and Australia,, when rich.

^ 1 dwt. per ton corresponds to 1 part in 653,3
about 1 in 6 or 6 millions by volume.

by weight, and

alluvial deposits were common at the surface, the most
simple appliances sufficed ; the most characteristit being
the " pan," a circular dish of sheet-iron with sloping sides

about 13 or 14 inches in diameter. The pan, about two-

thirds filled with the "pay dirt" to be washed, is held in

the stream or in a hole filled with water. The miner,

after separating the larger stones by hand, imparts a

gyratory motion to the pan by a combination of shaking
and twisting movements which it is impossible to describe

exactly, so as to keep its contents suspended in the stream
of water, which carries away the bulk of the lighter

material, leaving a black residue consisting of magnetic
iron ore and other heavy minerals, together with any
gold which may originally have been present in the mass.

The washing is repeated until enough of the enriched

sand is collected, when the gold is finally recovered by
careful washing or "panning'out " in a smaller pan. In
Mexico and South America, instead of the pan, a wooden
dish or trough, variously shaped in different districts, and
known as " batea," is used.

The " cradle," a simple appliance for treating somewhat
larger quantities, varies in length from 3 feet 6 inches to 7

feet, but the shorter .length is that usually adopted.

Its nature will be evident from fig. 1, in which a is a
movable hopper with

a perforated buttom of |l n

sheet-iron in which the ^ — -^^

" pay dirt" is placed.

Water is poured on the

dirt, and the rocking

motion imparted to

the cradle causes the

finer particles to pass

through the holes in F'°- 1—Cradle.

the hopper on to the screen b, which is of canvas, and
thence to the base of the cradle, where the auriferous par-

ticles accumulate on the transverse bars of wood c, called

"riffles." Washing by the cradle, which is now but little used

except in preliminary workings, is tedious and expensive.

The " torn " is a sort of cradle with an extended sluice

placed on an incline of about 1 foot in 12. The upper end

contains a perforated riddle plate which is placed directly

over the riffle box, and under certain circumstances mercury

may be placed behind the riffles. Copper plates amal-

gamated with mercury are also used when the gold is very

fine, and even in some instances amalgamated silver coins

have been used for the same purpose. Sometimes the stuff

,is disintegrated with water in a " puddling machine," which

is used, especially in Australia, when the earthy matters

are tenacious and water scarce. The machine . frequently

resembles a brickmaker's wash-miU, and is worked by horse

or steam power.

In workings on a larger scale, where the supply of water

is abundant, as in California, sluices are generally employed.

They are shallow troughs about 12 feet long, about 16 to

20 inches wide, and 1 foot in depth. The troughs taper

slightly so that they can be joined in series, the total length

often reaching several hundred feet. The incline of th^-

sluice varies with the conformation of the ground and tie

tenacity of the stuff to be washed, from 1 in 1 6 to 1 ir 8.

Fig. 2 represents one of the simplest forms pf sluio as
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used in river diggings in tae north-west of America. A
rectangular trough of boards, whose dimensions depend

chiefly on the size of the planks available, is set up on the

higher part of the ground at one side of the claim to be

worked, upon trestles or piers of rough stone-work, at such

an inclination that the stream may carry off all but the

largest stones, which are kept back by a grating of boards

about 2 inches apart at a. The gravel, which in this par-

ticular instance is from 12 to 16 feet thick, and with an

average breadth to the river of 25 to 30 feet, is dug by hand

and thrown in at the upper end, the stones kept back being

removed at intervals by two men with four pronged steel

lorks. The floor of the sluice is laid with riffles made of strips

of' wood 2 inches square laid parallel to the direction of tlae

current (as at h. and in cross section at c), and at other

points d with boards having transverse notches filled with

mercury. Thesg were known originally as Hungarian riUles.

The bottom of the working, which is below the drainage

level of the valley, is kept dry by a Chinese bucket pump e,

attached to a rough undershot wheel driven by the current

in the sluice. The sluice boxes are made in lengths, and

united together spigot and faucet fashion, so that they

may easily be removed and re-erected as the different parts

of the claim are progressively exhausted.

In the larger and more permanent erections used in

hydraulic mining, the upper ends of the sluices are often

cut in rock or lined with stone blocks, the grating stopping

the larger stones being known as a " grizzly." In order to

save very fine and especially rusty particles of gold, so-called

" under-current sluices " are used; these are shallow wooden

tanks, 50 square yards and upwards in area, which are

placed somewhat below the main, sluice, and communicate

with it above and below, the entry being protected by a

grating so that only the finer material is admitted. These

are paved with stone blocks or lined with mercury riffles,

so that from the greatly reduced velocity of flow, due to

the sudden increase of surface, the finer particles of gold

may collect. In order to save finely-divided gold, amalga-

mated copper plates aro sometimes placed in a nearly level

position, at a considerable distance from the head of the

sluice, the gold which is retained in it being removed from

time to time. Sluices are often made double, and they are

usually cleaned up,—that is, the deposit rich in gold is

removed from them,—once a week. The gold is then re-

covered by " panning ''

The application of a jet of water to the removal of

auriferous gravels by the so-called hydraulic system of

mining has already been noticed at vol. iv. p 701.^ This

method has for the most part been confined to the country

of its invention, California, and the western territories of

America, where the conditions favourable for its use are

more fully developed than elsewhere,—notably the presence

of tni'ck banks of gravel that cannot be utilized by other

methods, and abundance of water, even though considerable

work may be required at times to make it available. The

general conditions to be observed in such workings may be

briefly stated as follows :—(1) The whole of the auriferous

gravel, down to the "bed rock," must be removed,T-that

is, no selection of rich or poor parts is possible
; (2) this

must be. accomplished by the aid of water alone, or at

times by water supplemented by gunpowder ; (3) the con-

gloraerate must be mechanically disintegrated without

interrupting the whole system ; (4) flie gold must be

saved without interrupting the continuous flow of water;

and (5) arrangements must be made for disposing of the

vast masses of impoverished gravel

• Mach valuable information on this subject will also be found in the

Fiflh Annv.al Repml of the Unitml Slates Commissioners qf ilininr/

Si'rUhtUs, Washington, 1873, p. 3S0,

The general appearance of an hydraulic gold working is

seeu in fig. 3, the water being brought from a ditch on

the high ground, and through a line of pipes to the dis-

tributing box, whence the braiifh pipes supplying the

Fia. 3.—Hydraulic Gold Working,

three jets diverge. The stream issues through a nozzle

resembling that of a fire engine (fig. 4), which is movable
in a horizontal plane around the vertical axis a, and in a

vertical plane on tlie spherical joint and centre 6. so that

the direction of the

jet may be varied

through considerable

angles by simply mov-

ing a handle. The
material of the bank,

being loosened by the

cutting action of the ^'S- ^•

water, crumbles into holes, or "caves in," and the superin-

cumbent' mass, often with large trees and stones, falls into

the lower ground. The stream, laden with stones and gravel,

passes into the sluices, where the gold is recovered in the

manner already described. Under the most advantageous

conditions the loss of gold may be estimated at 15 or 20
per cent, the amount recovered representing a value of about

two shillings per ton of gravel treated. The loss of mercury

is about the same, from 5 to 6 cwt being in constant use

per mile of sluice. About 1 cwt. is added daily in at least

two charges. The average half-yearly consumption is

estimated at about one hundred flasks of 74 lb each, after

allowing for the amount recovered in clearing up and dis-

tillation of the amalgam. The latter operation is performed

at intervals of seven or fourteen days in the upper lengths

of the sluice, and half-yearly in the lower "parts.

The dre.ssing or mechanical preparation of vein stuff con-

taining gold is generally similar to that of other ores,

except that the precious metal should be removed from the

waste substances as quickly as possible, even although other

minerals of value that are subsequently recovered may he

present. This is usually done by amalgamation with

aiercury. In all cases the quartz or other vein stuff must

be reduced to a very fine powder as a preliminary to

further operations. This may be done in several ways,

e.fl., either (1) by the Mexican crusher or arrastra, in

which the grinding is effected upon a bed o'f stone, over

which heavy blocks of stone attached to cross arms are

dragged by the rotation of the arms about a central spindle,

motion being furnished by mules or other power, or (2)

by the Chilian mill or trapic/te, also known as the edge-

runner, where the grinding stones roll upon the floor, at

the same time turning about a central upright,—con-

trivances which are mainly used for the preparation of

silver ores ; but by far the largest proportion of the gold

quartz of California and Australia is reduced by (3) the

stamp mill, which is similar in principle to that used in

Europe for the preparation of tin and other ott^T but bar
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received special modification in many details Fig. C
represents the ordinary Californian pattern of a stamp mill

Tlie stamp is a cylindrical iron pestle faced with a chilled

cast-iron shoe, removable so that it can be renewed when
necessary, attached to a round iror; rod or lifter, the whole

weighing from 600 to 800 lb. The lift is effected by cams

acting on the under surface of tappets a, and formed by
cylindrical boxes keyed on to the stems of the lifter about

one-fourth of their length from the top. As, however, the

cams, unlike those of European stamp mills, are placed to

one side of the stamp, the latter is not only lifted but turned

partly round on its own axis, whereby the shoes are worn

down uniformly. The bed or mortar A is of cast-iron. The
height of lift may be between 8 and 10 inches, and the

number of blows from 30 to 90 per minute. The stuff,

previously broken to about 2 inch lumps in a Blake's rock-

breaker, is fed in through the aperture n at the back of the

"battery box," a constant .supply of water being given

from the channel Jc, and mercury in a finely divided state

is added at frequent intervals. The discharge of the com-

minuted material takes place through the aperture d, which

is covered by a thin steel plate perforated v/ilh numerous

-Stamp Mill.

slits about ^'^th inch broad and J^th to |th inch long, a

certain volume being discharged at every blow and carried

forward by the flushing water over the apron or table in

front, m, covered by copper plates filled with mercury.

Similar plates are often used to catch any particles of gold

that may be thrown back, while the main operation is so

conducted that the bulk of the gold maybe reduced to the

state of amalgam by bringing the two metals into intimate

contact under the stamp head, and remain in the battery.

The tables in front are laid at an incline of about 8 degrees,

and are about 13 feet long; they collect from 10 to 15 peii

cent, of the whole gold ; a further quantity is recovered

by leading the sands through a gutter about 16 inches
broad and 120 feet long, also lined with amalgamated
copper plates, after the pyritic and other heavy minerals
have been separated by depositing in catch pits and other
similar contrivances.

When the ore does not contain any considerable amount
©f free gold, mercury is not, as a rule, used in the battery.

The pulverized stuff is received upon blanket tables or

slaices. These are inclined board's covered with coarse

I
woolen clotK or sacking. The heavier particles become
entangled in the fibres of the cloth, while the lighter

deposits are carried forward by the current. At intervals

of a quarter to half an hour the surface of the blanket
is completely covered, when it is removed, and its con-
tents are washed off in a tub of water and reserved for

further treatment This consists of amalgamation, in a
contrivance analogous to the Hungarian mill subsequently
described, and subsequent treatment in pan amalgamators
somewhat similar to the arrastra in character, but with
grinding surfaces of iron instead of stone.

At Schemnitz, in Hungary, quartz vein stuff containing

a little gold, partly free and partly associated with pyrites

and galena, is, after stamping in mills similar to those

described above, but without rotating stamps, passed

Fig. 6.— Hungarian Mill.

througli the so-called Hungarian gold mill, fig. 6. Thw
consists of a cast-iron pan a, having a shallow cylindrical

bottom b, holding 50 lb of mercury, in which a wooden
runner c, nearly of the same shape as the inside of the pan,

and armed below with several projecting blades, is made
to revolve by gearing wheels placed either above, or, as in

the figure, below. The connexion of the runner with the

driving shaft is effected by the three-armed crutch shown
in plan at e, which sits on the square part of the shaft.

By means of set screws analogous to those of a flour mill,

the runner is adjusted at such a height that the knives

just clear the surface of the mercury. The stuff from the

stamps arrive by the gutter/, and, falling through the hole

in the middle of the runner, is distributed over the

mercury, when the gold subsides in virtue of its superior

density, while the quartz and lighter materials are guided

by the blades to the circumference and are discharged at g,

usually into a second similar mill, and sometimes to a third/

placed at lower levels, and subsequently pass over blanket

tables. The most advantageous speed is from 12 to 14

revolutions per minute. The action of this so-called mill iij

really more nearly analogous to that of a centrifugal pump;

as no grinding action takes place in it. The amalgam is

cleaned out about once a month. The average amount of

gold collected from 50 tons of stuff stamped, is about 6 oz.

in the mills, and in the subsequent dressing processes 1 lb of

auriferous silver and 10 cwt. of lead. According to

Rittinger, mercury that has been purified by distillation

acts much more rapidly upon gold than such as has been

saturated with the metal without losing its fluidity, although

the amount that can be so dissolved is very small.

There are various forms of pan amalgamators of which

space will not permit a description to be given. It may
be stated, however, that experience of the great variety of

pans that have from time to time beea-devised has led to
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FiQ. 7. — Knox Pan.

the adcption of the more simple forms, in which the grind-

ing is effected between horizontal flat surfaces instead of

curved or conical Iwttoms, and in tbe pans now usually

employed these flat grinding surfaces form an annular

floor round a central cope through which a vertical shaft

passes. The Knox pan, fig. 7, may be considered to be

fairly typical. It is of cast-iron, 4 feet in diameter and 14

inches deep. It has a

false bottom to form a
hollow annular space

(through which steam
can be introduced. The
centre of the yoke d
attached to the muller

w, is keyed to a vertical

'wrought-iron shaft S,

2 inches in diameter,

which can be brought

in connexion with the

driving gear G. The
blocks r, r are of wood.

In working the pan 100
B) of skimmings are introduced, and water added until the

pulp will just adhere to a stick. After three hours grinding

the pulp is heated with steam. About 5 lb of mercury are

added for every charge, together with a cupful of equal

parts of saltpetre and sal ammoniac. After three hours

further working, water with a little caustic lime is added,

and the pulp is discharged first through an upper and then

through a lower hole.

One of the greatest difficulties in the treatment of gold

by amalgamation, and more particularly in the treatment

of pyrites, arises fromthe so-called sickening or flouring of

the mercury; that is, the particles, losing their bright

metallic surfaces, are no longer capable of coalescing with

or taking up other mecals. Of the numerous remedies pro-

posed the most efficacious is perhaps sodium amalgam.

It. appears that amalgamation is often impeded by the

tarnish found on the surface of the gold when it is

associated with sulphur, arsenic, bismuth, antimony, or

tellurium. Wurtz^ in America (1864) and Crookes in

England (1865) made independently the discovery that,

by the addition of a small quantity of sodium to the

mercury, the operation is much facilitated. It is also

stated that sodium prevents both the "sickening " and the

"flouring" of the mercury which is produced by certain

associated minerals. Cosmo Newberry has investigated with

much care the action of certain metals in impeding amalgam-
ation.- Wurtz recommends two amalgams, one containing 2

and the other 4 per cent, of sodium, and in practice 1 per cent,

or less of these is added to the mercury in the amalgamator.

Crookes employs three kinds, which he calls A, B, and C
amalgams ; each contaips 3 per cent, of mercury, but the

B variety has, in addition to the sodium, 20 per cent, of

zinc, and C is mixed with 10 per cent, of zinc and 10 per

cent, of tin. The addition of cyanide of potassium has

been suggested to assist the amalgamation and to prevent
" flouring," but Skey' has shown that its use is attended

with loss of gold.

Separation of Goldfromthe Amalgam.—The amalgam is

first pressed in wetted canvas or buckskin in order to re-

move excess of mercury. According to Rittinger, mercury
will dissolve from O'Oo to 0'08 per cent, of native gold of

standard 650 to 850 without loss of fluidity, the solubility

of the gold increasing with its fineness; and until the point

of saturation is reached, no separation of solid amalgam is

possible. Lumps of the solid amalgam, about 2 inches in

' American Journal of Science and Arts, vol. ili., March 1866.
* Ore's Dictionary of Arts, supplement to 7th cd., p. 412
* Tranaaclions of the Neto Zealand Institute, 1876.

diameter, are introduced into an iron vessel lined with a

paste of fire-clay and wood ashes, and provided with an

iron tube that dips below the surface of water. The dis-

tillation is then effected by heating, care being taken that

the retort does not become visibly red in daylight. The

amalgam yields about 30 to 40 per cent, of gold. In

California the amalgam is retorted in cast-iron pans placed

in cast-iron cylinders 11 inches in diameter, 4 feet 6 inches

long, supported on brick work. The bullion left in the

retorts is then melted in black-lead crucibles, with the

addition of small quantities of suitable fluxes.

The extraction of gold from auriferous minerals by fusion,

except as an incident in their treatment for other metals,

is very rarely practised. It was at one time proposed to

treat the concentrated black iron obtained in the Ural gold

washings, which consists chiefly of magnetite, as an iron

ore, by smelting it with charcoal for auriferous pig-iron, the

latter metal possessing the property of dissolving gold in

considerable quantity. By subsequent treatment with

sulphuric acid the gold could be recovered. Experiments

on this point were made by Anossow in 1835, but they

have never been followed in practice.

Gold in galena or other lead ores is invariably recovered

in the "refining or- treatment of the lead and silver obtained.

Pyritic ores containing copper are treated by methods

analogous to those of the copper smelter. This is exten-

sively done. In Colorado the. pyritic ores containing gold

and silver in associa;!on with copper are smelted in re-

verberatory furnaces for regulus, which, when desilverized

by Ziervogel's method, leaves a residue containing 20 or

30 ounces of gold per ton. This is smelted with rich gold

ores, notably those containing tellurium for white metal

or regulus; and by a following process of partial reduction

analogous to that of selecting in copper smelting, " bottoms
"

of impure copper are obtained in which practically all the

gold is concentrated. By continuing the treatment of

these in the ordinary way of refining, poling, and granulat-

ing, all the foreign matters other than gold, copper, and

silver are removed, and, by exposing ihe granulated metal

to a high oxidizing heat for a considerable time, the copper

may be completely oxidized while the precious metals are

unaltered. Subsequent treatment with sulphuric acid

renders the copper soluble in water as sulphate, and the

final residue contains only gold and silver, which is parted

or refined in the ordinary way. This method of separating

gold from copper, by converting the latter into oxide and
sulphate, is also used at Oker in the Harz.

Chlorinaiion Process.—Plattner suggested that the resi-

dues from certain mines at Reichenstein, in Silesia, should

be treated with chlorine after the arsenical products had
been extracted by roasting. The process, which depends

upon the fact that chlorine acts rapidly upon gold, but

does not attack ferric oxide, ia

now adopted in Grass Valley,

California, wh^re the waste mine-

rals, principally pyrites from tail-

ings, have been worked for a
considerable time by amalgama- ,

,
.

tion. The roasting is conducted | yV-'.^ '

)

at a low temperature in some,

form of reverberatory furnace.

Salt is added in the roasting to

convert all the metals present,

except iron, into chlorides. The
auric chloride is, however, decom-
posed at the elevated temperature into finely-di .'ided

metallic gold, which is then readily attacked by the chlo-

rine gas. The roasted mineral, slightly moistened, is next

introduced into a wooden vat, pitched inside, and furnished

with a double bottom, as is shown in fig. 8. Chlorine
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is led from a saitable generator beneath the false bottom,
and rises through the moistened ore, resting on a bed
of broken quartz below the false bottom, converting

the gold into a soluble chloride, which is afterwards

removed by washing with water. The precious metal

is then precipitated as metallic gold hy sulphate of iron.

The process has been greatly improved in America by
Kiistel, Deetken, and Hoffmann ; with proper care it is

a very perfect one, and yields 97 per cent, of the gold

originally present in the ore. It is stated not to cost

more in California than 50s. a ton. Any silver origin-

ally present in the ore is of coarse converted into chloride

of silver and remains with the residue, from which it may
be extracted by the solvent action of brine or by amalga-

mation.

Refining or Parting Gold from other Metals.—Strabo

states^ that in his time a process was employed for refining

and purifying gold in large quantities by cementing or

burning it with an aluminous earth, which,' by destroying

the silver, left the gold in a state of purity. . Pliny shows
that for this purpose the gold was placed on the fire in an
earthen vessel with treble its weight of salt, and that it was
afterwards again exposed to the fire with two parts of salt

and one of argillaceous rock, which, in the presence of

moisture, effected the decomposition .of the salt ; by this

means the silver became converted into chloride. In a
similar process still practised in New Granada the granulated

argentiferous gold is mixed with one part of common salt

and two parts of brick dust. In the presence of moisture,

effected by the passage of aqueous vapour through the

porous pots in which the mixture is heated, the salt acts on
the brick dust, producing silicate of soda, and the evolution

of hydrochloric acid affords a source of chlorine for the silver.

The chloride of silver formed fuses readily and drops off,

exposing a fresh surface of the alloy to Ihe action of the gas.

Various methods for separating gold from silver or other

alloys appear to have been in use from ancient times.

Among these may be mentioned prolonged oxidation by
exposure to air, and treatment with sulphur, sulphide of

antimony, and corrosive sublimate. In the Harz, 2 ounces

of the granulated alloy of gold and silver were mixed and
heated with 1 ounce of sulphur, litharge being added to

separate the gold remaining in the sulphide of silver.

Parting by Nitric Acid, the old process of refining,

is now practised in England by only one firm,
. although

in some refineries both the nitric acid and the sulphuric

acid processes are combined, the alloy being first treated

with nitric acid. It used to be called " quartation," from
the fact that 4 parts of the alloy best suited for the opera-

tion of refining contain 3 parts of silver and 1 of gold.

The operation may be conducted in vessels of glass or

platinum, and each pound of granulated metal is treated

with a pound and a quarter of nitric acid of specific gravity

1 '32. It is the method employed in the. assay of gold

(see Assaying).

Refining by Sulphuric Acid is the process usually adopted
for separating gold from silver on the large scale. It

appears to have been proposed in France by Diz6 at the
beginning of the present century. It was actually in use
in France in 1820, and was introduced into the Mint
refinery, London, by Mr Mathison in 1829." It is based
upon the facts that concentrated hot sulphuric acid con-

verts silver and copper into soluble sulphates without
attacking the gold, the sulphate Tifiilver being subsequently
reduced to the metallic state by copper plates with the

formation of sulphate of copper.

About 80 & of the granulated alloy are boiled for three

' Fabbroni, Ann. Chim., t.'liiii. p. 26.
' Report on the Royal Mint, 1837, Appendix, p. 69,

or four hours in a platinum vessel (fig. 9) with 2-5" times
its weight of sulphuric acid of specific gravity 1 -84. The
sulphurous acids which arise are partially condensed before
being allowed to pass into the air. When the acid haa

Fio. 9.—Refinery Siphon and Alembic.

ceased to act on the metal, a. small quantity of snlphurio

acid of specific gravity 1'53 is added, and, after a second
bcriling, the contents of the vessel are allowed to settle.

The Bupernatint liquid is then withdrawn from the gold,

which falls to the bottom of the vessel, and is diluted

until its density is 1'21 or 1-26. The silver is usually

precipitated from solution by copper plates, but sometimes
iron is used, and the silver is roughly dried and compressed
by an hydraulic press before it is melted into ingots. Tha
gold, which is often again treated with sulphuric acid, is

then washed and melted into ingots that contain from 997
to 998 parts of gold in 1000, The operation of parting

may be conducted in iron or platinum vessels ; the use of

the former was advocated by M. Tocchi, and they are still

extensively employed. Magnificent vessels of platinum
have, however, been made in England by Messrs John-
son, Matthey, & Co. The alloys best suited for the

operation contain from 800 to 950 of silver and 50 to 200
of copper and gold, but the proportion of gold must not ex-

ceed 200 parts in 1000. Refiners obtain alloys in suitable

proportions by mixing together auriferous silver and argenti-

ferous gold, the proportions of the respeptive metals having
been previously indicated by assay. By such an arrange-

ment, silver which contains but the 0'0004 part of gold, or
2'25 grains in the troy pound, may be profitably treated.

Cost of Refining.—The charge to the public for refining

depends in a great measure on the amount of metal to be
operated upon and its richness. In England, however, it

may be considered to be about Id. per ounce for the silver

and 4d. per ounce for gold. In France the charge is

about 90 cents to 1 franc 25 Cents for a kilogramme of silver.

The Lower Harz smelting works produce annually from
50 to 55 cwts. of test silver of an average fineness of 95.0

silver and 50 gold per 1000; the proportion of the latter

metal is, however, variable, being lowest (3 per 1000) in

the silver obtained from clean lead ores, and highest

(10 per 1000) in that separated from argentiferous copper

ores,—that from the mixed copper and lead ores being

of intermediate richness. The silver, in quantities of 25
kilogrammes, is refined upon small tests in a muffle, and

when sufficiently purified is granulated by ladling it into

water, whereby thin flattened granules suitable for dissolv-

ing are obtained.

The parting vessels (fig. 10) are of porcelain which, to

protect them against fracture by irregular heating, are

covered with wire netting and plastered over with a

mixture of clay and smithy scales. , They are mounted

in a frame and set loose in an iron pot with a hemi-

spherical bottom, which is heated by a fire from below :

the pot also serves to catch the contents of the porcelain

vessel if the latter should be accidentally broken. The
cover is perforated by a hole in the centre for the passage

of a lead pipe to carry off the sulphurous acid fumes,
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and a smaller one at one side througli which acid may
be introduced. These, as we'.l as other connexions on the

pipes carrying off the vapours, are secured by water-joints.

The charge of about 200 ounces (6'2 5 kilogrammes) of

granulated silver is

treated with twice its

weight of sulphuric

p,cid marking 66°

Baum6, and, by care-

ful firing, is dissolvei

in six hours. The
proper management
pf the heat is of im-

portance, as neglect

in the conduct of the

operation may easily

'.ead to a breakage of

the pot. When the

charge is completely

dissolved the liquid

is allowed to settle

for some time, and

is then poured off

into a lead pan, where

the silver sulphate

solidifies. Tliis, whea
redissolved by an ad-

dition of water and
careful warming, is

treated with strips of

copper, theseparatioa

of the silver being ^^\\;
facilitated by agitat- ?^^l .„ J
ing the liquid. Whea Fig. 10.

the latter is found to be completely free from silver the

heating is stopped, and the contents of the pan are allowed

to settle for eighteen hours, when the copper solution is

drawn off by a siphon and sent to the vitriol crystallizers.

In the precipitation of 100 kilogrammes of silver about
30 kilogrammes of sheet-copper are expended.

Tho precipitated silver is washed with water in a copper
vessel upon a linen filter until the reaction of copper in the

washings ceases, and then moulded in cylindrical blocks by
screw pressure, to express the residual water. These when
fire-dried are melted m black-lead pots, holding 75 fl), with
the addition of a little soda nitre.

The parted gold remaining in the porcelain pot, though
already sensibly finer than is usual when iron parting

vessels are used, still contains silver, and is therefore boiled

once more with sulphuric acid of 66° Baumd. Afterwards
it is washed with water until silver can be no longer

detected in the washings, when it is. transferred to a

porcdain dish and dried. When a quantity of about 10 lb

of gold has been accumulated, it is mixed with a little

borax glass, melted in a black-lead pot, and cast. The
resulting bars average

-j^nnr fi^^^-

Rejiaing by Chlorine Gas.— F. Bowyer Jliller' devised
in 1867 the following method for separating silver from
gold. The process, which is the one now adopted in the
Australian mints,^ consists in converting the silver into

chloride by the passage of a stream of chlorine gas through
the molten aUoy. Clay crucibles are employed after hav-

ing been saturated with a strong solution of borax and
allowed to dry. The chlorine is introduced through the
gold by a clay pipe passing to the bottom of the crucible,

and connected with the chlorine generator in which the
necessary pressure is obtained by a pressure tube 8 feet

•* Chem. Soc. Joum., v. ixi.. 1868, p. 606.
* Fourth Annual Report qf Deputy-Master of Hint, 1873, p. 62.

higli. Tlie chloride of silvor is easily poured off from the

surface of the molten metal, and by carefully fusing with

a little carbonate of soda, the small amount of gold it

retains is separated and falls to the bottom of the crucible.

The gold operated .upon contains from 3 to 12 per cent.

of silver, and the average fineness of the • refined gold is

994. The operation is now conducted on a considerable

scale in Australia, and in the years 1871 and 1872 no less?

than 1,100,000 ounces of gold were refined by its aid in

Sydney alone. The absolute loss of gold does not eseced

14 parts in 100,000.

Toughening Brittle Gold.—It will be seen from p. 751

that minute traces of certain metals, which do not exceeil

the TSTtjth part of the mass, render gold brittle and
unfit for coinage. Miller showed that the removal of the

deleterious metals might be effected by converting them
into -Volatile chlorides by a stream of chlorine gas. The
process was introduced into the English mint by Koberts,*

who successfully treated over 40,000 ounces of brittle gold

with but trifling loss • of precious metaL Wagner has

suggested* that bromine may replace -chlorine in Sliller's

process. Brittle gold may also be toughened by throwing
a small quantity of corrosive sublimate on to the suriace

of the molten metal, but this method is wasteful, and the

fumes evolved are deleterious. The late Mr Warington *

proposed to toughen brittle gold by the addition of about
10 per cent, of black oxide of copper. The process i?

efficacious, but the crucibles become much corroded and
even perforated; the standard fineness of the gold is, more-

over, lowered by such copper as is reduced to the metallic

state. If gold is but slightly brittle, it may be toughened
by pouring it in a thin stream through atmospheric air into

a crucible lined with borax, or by the addition of a small

quantity of chloride of copper.

Preparation of Pure Gold.—Chemically pure gold may
be prepared by several methods. The metal, either in ths
form of powder or "cornets" from the purest gold that can
be obtained, is dissolved in nitro'hydrochloric acid. The
excess of acid is driven off, alcohol and chloride of potas-

sium added to precipitate platinum, and the chloride of

gold is then dissolved in pure distilled water, the solution

being diluted until each gaUon does not contain more than
half an ounce of the precious metal The solution is allow cJ

to stand for several weeks, and the supernatant liquid i.s

carefully removed by a siphon from any chloride of silver

that may have fallen to the bottom of the vessel The
gold may then be precipitated by a stream of carefully

washed sulphurous anhydride, or by the additioa of oxalic

acid, formic acid, or ferrous sulphate. The spongy gold

is washed with dilute hydrochloric acid, distilled water,

ammonia tvater, and again with distilled water, after which
it is melted in a clay crucible with a little bisulphate of

potash and borax, and poured into a stone mould. Roberta *

prepared by this method 70 ounces of gold of which the

average purity was 999'9G, the precipitant being oxaUc
acid. Gold precipitated by oxalic acid from an acid solu-

tion containing copper is always contaminated with cupiic

oxalate. E. Purgotti" has, however, shown that by heating

the solution with the additioa of potash, a soluble double

oxalate of copper and potash is formed, and the gold is kit

in the pure state.

^Uhysof Gold.—The most important alloys are those with silvii

anil copper. Tliose used for coinaije nt the present day contain from
800 parts of gold in 1000, the standard of the Norwegian 2-kroDi'i

' First and Second Annual Reports of Deputy.Master of Mint,

p 1870-2, p. 93 and 34 respectively.
* Dull. Chem. Soc. Paris, t. xxv., 1876. p. 138.
° Chem. Soc. Joum., xiii. 18C0, p.31.
* Fourth Annual Report of Royal Mint, 1874, pi 46: OwWwVtcc

of Briiish Association Report, 1873, p. 219.
^ ZeitschtrAn.a{ Chem., ix. 127.
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picct, to 986 '6, that of tiie Austrian reichsduualen, the alloying

..;. till being mainly copper. In England, when gold coins were
first introduced by Henry III., in 1257, they were of pure gold.

Edward 111., in 1345, was the first to use a standard 994 '8, and in

1526 Henry VIII. issued crowns of the double rose of the standard
916'6 for concurrent issue with sovereigns, and other coins of the

original standard 9i)4'8. In 1544 the standard for all gold coins

was reduced to 916-6, and again m 1546 to S33-4, the lowest point
ever reached in England. Mary restored the olu standard 994-8.
i-lizabeth duected that coins of both standards, 916-0 and 904-8

,c m o?
'^"^'^' ""'^ *''" ''"'^^ '"= employed at interrals until

Ifa40. hince then the lower standard, 916-6, has been solely used

^otA ''L'^,^.''°"'" ^y *<= following extract from the Coinage Act of
.iS/O, 33 Vic. c. 10, is the one now in use :

—

Standard -(Veight.

Gold—
Five-Pound....

Two-Pound ...

Sovereign
Half-Sovereign

616-37239
246-54895
123-27447
61-63723

Metric
Weight.

Grama.

39-94028
15-97611
7-98805
3-99402

Least Current height.

Imperial
Weight.

Grains.

612-50000
245-00000
122-50000
61-12500

Metric
Weight.

Grama.

39-68935
(

15-87574'

7-93787
;

3-96083

Standard Fiaenesa.

Eleven-twelfths fine

gold, onetwelfth alloy;

or millesimal fineness
916-66.

Remedy Allows

Weight per piece.

1-00000
0-40000

0-2000O

010000

0-05479

0-0'J592

01296
0-00648

In America and in those countries which have formed the " Latin

Convention," the standard of gold coin is 900, with a "remedy"
of ±.j^}is. M. Peligot suggested^ that by employing a triple

alloy containing 58-1 per cent, of gold, 36-1 cf copper, and 5-8 of

zinc, a coin might be produced which, while being of the value of

25 francs, would have the decimal weight of 10 grammes. The
alloy is perfectly malleable and of good colour. In England the
following standards are used for plate and jewellery, 375, 500, 625,
7i0, and 916-6, the alloying metal being silver and copper in vary-

in ; proportions. In Franco three alloys of the following standards
are used for jewellery, 920, 840, and 750. A greenish alloy used
by goldsmitlis contains 70 per cent, of silver and 30 per cent, of

gold. " Blue gold" is stated to contain 75 per cent, of gold and
25 per cent, of iron. The Japanese use for ornament an alloy of

gold and silver, the standard of which varies from 350 to 500, the

colour of the precious metal being developed by " pickling" in a
mixture of plum-juice, vinegar, and sulphate of copper. They may
be said to possess a series of bronzes, in which gold and silver

replace tin and zinc, all these alloys being characterized by patina
having a wonderful range of tint. The common alloy, Shi-ya-ku-
Do, contains 70 per cent, of copper and 30 per cent, ol gold ; when
exposed ti air it becomes coated with a fine black patina, and is

ranch used in Japan for sword ornaments. Gold wire may be drawn
of any quality, but it is usual to add 5 to 9 dwts. of copper to the
pound."
The "solders" used for red gold contain 1 part of copper and 5

of g<yl.j ; for light gold, 1 part of copper, 1 of silver, and 4 of gold.

Alloys of Gold aiul Silrcr.—Electmm, the natural alloy of gold

and silver, has already been described, p. 740. JIatthiessen ob
served that the density of those alloys, the composition of which
varies from AuAgj to AujAg, is greater than that calculated from
the densities of the constituent metals. These alloys are harder,

more fusible, and more sonorous than pure gold. The alloys of the

formulae Au.\g, AuAg,, AuAgj, and AuAg,, arc perfectly homo-
geneous, and have been studied by Level. ^ Hatchett has sliown,*

by a series of careful experiments, that certain metals, even when
present in such small quantities as the ys'^sth part of the mass,

render standard gold brittle and unfit for rolling. These metals are

bismuth, lead, antimony, arsenic, and zinc.

Gold and Ziiic.—With regard to the latter metal, it may he
remarked that, although its presence in small quantities renders

gold brittle, it may be added to gold in larger quantities without

destroying the ductility of the precious metal, for, as has been

already stated, Peligot proved that a triple alloy of gold, copper,

and zinc, which contains 58 percent, of the last-named, is perfectly

ductile. The alloy of 11 parts gold and 1 tjart cf zinc is, however,

stated to he brittle.

Gold a-tid Tin.—Alchorne' showed that gold alloyed -with -^th
part of tin is sufficiently ductile to be rolled and stamped into coin,

provided the metal is not annealed at a high temperature. The
alloys of tin and gold are hard and brittle, and the combination of

the metals is attended with contraction ; thus the alloy SnAu
has a density 14-243, instead of 14-828 indicated by calculation.

Matthiessen and'Bose^ obtained large crystals of the alloy AujSn,,

having the colour of tin, which changed to a bronze tint by oxidation.

Oold and /row.—^Hatchett found that the alloy of 11 parts gold

and 1 part of iron is easily rolled without annealing. In these

proportions the density of the alloy is less than the mean of its

constituent metals.

» CompUs Rendus, t. Isxvi. p 1441.
« Ure's Diclionarf of Artt. 7th edition. 1875. vol. i p 96.

• Ann. de CJiim. il di />Aj(! O), t. xxxvl. p. 1S3, and t. xxxix. p. 163.

< pmi Trans., 1803. part 1, pp. 43-194.
» Pml. Trans.. 178-1.

• Proc. Boy. Soc, vol ir. 1880-2, p. iS3

Gold and Palladium.—These metals are stated to alloy in all
proportions. According to Chenevix,' the alloy composed of eeiual
parts of the two metals fs grey, is less ductile than its constituent
metals, and has the specific gravity 11-08. The alloy of 4 parts
of gold and 1 part of palladium is white, hard, and ductile. Graham
has shown' that a wire of palladium alloyed with from 24 to 25
parts of gold does not exhibit the remarkable retraction which, in
pure palladium, attends its loss of occluded hydrogen.

Gold and Pla'miim.—ChTke states that the alloy of equal parts
of the Uvo metals is ductile, and has almost the colour of gold.
Goldand Hhoditim.—Gold alloyed with Jth or Jth of rhodium is,

according to WoUaston, very ductile, infusible, and of the colour
of gold.

Gold and Tridium..—Small quantities of iridium do not destroy
the ductility of gold, but this is probably because the metal is

only disseminated through the mass, and not alloyed, as it falls to
the bottom of the crucible .in which the gold is fused.

Gold and Nickel.—Eleven parts of gold and 1 of nickel yield an
alloy resembling brass.

Gold and Cobalt.—Eleven parts of gold and 1 of cobalt form a

brittle alloy of a dull yellow colour.

Assay of Gold.—It may he well to supplement the information
given in the article Assaying with some additional details as to
the assay of gold bullion, as practised in the Royal Mint, and of

gold ores. The assay of bullion consists of six operations:

—

(1.) The sample of metal taken for assay is flattened, and an
, assistant adjusts a portion of it to an exact weight by cutting or

filing. This weight varies with different operators from 6 to 16 grains.

Tlie assayer then completes the adjustment on a more sensitive

balance. The prepared assay piece is wrapped in lead foil, together
with a certain amount of pure silver, which is generally equal to 2^
times the amount of gold assumed to be present. In the ca-'-e of

standard gold, the weight of lead employed is to the weight of the
alloy taken for assay as 8 to 1, and the ratio of the weight of lead to

the weight of copper present is 100:1. Much diversity of opinion
exists as to the amount of lead that should be employed. The pro-

portions, recommended by D'Arcet' are considerably less than those

advocated by Kandclhardt ; '" and it may be stated, with regard to

the silver, that the last mentioned authority and Chaudet recommend
the proportion of 1 of gold to 2J of silver, but Pettenkoter states

that the proportion need not exceed 1 to IJ, provided that the

subsequent boiling in nitric acid is sufficiently prolonged. The
amount of gold lost in cupellation has been shown by Rossler to

increase with the amount of lead used, and to decrease as the

amount of silver is increased.'*

(2.) The necessary number of cupels are aiTanged on the bottom
of the muffle (fig. 2, AssAYlKG), and the packets containing

the silver and gold are transferrgd from a numbered wooden range

to corresponding cupels. The furnace operations are then performed
as is described in Ass.\ting (p. 727), and the result is that each

cupel contains a button of silver and gold.

(3.) The button a (fig. 11) is flattened by striking it -rtitfi a
hammer on a polished anvil, first in the centre, and then on the

edge, a third blow being given on the opposite edge which elongates

the metal. After annealing in an iron tray, the flattened buttons

6 are reduced hy laminating rolls to tlie thickness of a visiting

card c. They are again annealed and rolled into a spiral or cornet <i!.

(4.) These cornets are then treated with nitric acid of specific

gravity 1-2, either separately in parting flasks, or together in cups

• Wui-tz, Dictionnaire de Chimie, t. 11. p. 630.
» Proc. Rot;. &c.. xvii. p. 503.
8 Bodemann'3 Anleitima zur Berg- und nutt^mannUchen Probtertuiut. 2a eU.^

1856. p. 360.
i» Go!d-ProHrverfahren. p. 3.

" Dingi. Polytech. Joum., 206, p. 185
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of platinum, wliich are introduced into a suitable vessel ofplatinum,

an arrangement by which it will be evident much time may be- saved.

The boiling is then continued for fifteen or twenty minutes, when
the cornets are washed with distilled water, and treated with nitric

acid of specific gravity 1'3, and in this the cornets remain for

about the same period, after which they are again washed in distilled

water and dried.

Pig. 11.

(5.) The comets are annealed, separately, in little clay crucibles,

or in the platinum cnps in which they have been boiled, by heating

them to bright redness. They then diminish considerably in bulk
as e (fig 11), and are of a pure yellow colour.

(6.) The cornets are then weighed in comparison with "check
assays" made on pure gold. These " checks" are necessary, as the

accuracy of the result of an assay is liable to be affected either by
retention of silver or copper, or by loss of gold by volatilization in

the muffle, solution in the acid, or retention in the cupel. The
weight of gold, therefore, indicated by the balance, may be either

less or greater than the amount originally present in the alloy. The
correction to be applied to a gold assay will be evident from the

following formula : '

—

Let 1000 be the weight of alloy originally taken
;

p the weight of the piece of gold finally obtained ;

a; the actual amount of. gold in the alloy expressed in

thousandths
;

a the Weight of gold (supposed to be absolutely pure) taken
as a check, which approximately equals x

;

h the loss or gain in weight experienced by a during the

process of assay, expressed in thousandths ;

k the variation of " check gold" from absolute purity, ex-

pressed in thousandths

;

then the actual amount of fine gold in the check-piece

= o
( 1 - —^ J,

and a; the corrected weight of the assay Tyill

ah . .± J ; J being added or subtracted according as it is a= p -
1000

loss or gain.

If a be assumed to be equal to x this equation becomes

1 + -—
1000.

Example.—Let^ = 90ri thousandths.

a = 920-0 ,,

gain in weight.J- 0-3

fc- 0-1

Then by the first formula

—

K = 901-1 - - 0-3;
920 + 0- 1

1000
For, as 6 is a gain in weight, it must be deducted, hence

X" 9011 - 0092- 03
= 900-708.

ind by the second formula

—

^ 901-1 -0-3

1 + 9i
1000

= 900-708

Atsay of Chid Ores.—bOO grains of the finely powdered sample,

which must be taken with the greatest care and accuracy, is passed

through a sieve of fine wire gauze with at least 80 meshes to the

linear inch. Any residue there may be of flattened particles ol

gold is set aside for subsequent treatment, usually by direct cupel-

lation. Assay of the ore by fusion with litharge is best suited to

ores which do not contain much iron pyrites. For auriferous quartz

' Fourth Annual Report ofthe Deputy-Master of the Mint, 1873, p. 42.

500 grains of the ore are fused with 500 grains of red Icai 300
f;r.-iins of sodic carbonate, 20 grains of powdered charcoal, and 250
grains of borax. The mixture is, introduced into a clay crucible,

which it should half fiU, and is fused in an air furnace. The button
of reduced lead may be removed, either by pouring the contents of
the crucible into a mould, or by breaking the crucible when cold.

If the ore contains much iron pyrites, or is of the nature of
" sweep,'" the name given to carbonaceous residues which accumu-
late in mints and goldsmiths' shops, it will be necessary to roast it

in a shallow fire-clay dish placed in a muffle. In the case of pyrites
containing about 7 dwts. to the ton, the operation would be con-
ducted on about 1000 grains. The roasted ore is then fused with
about the same mixture effluxes as has been given for quai-tz.

Assay by Scort^ca/fOTi-—Scorilication resembles cupellation, hnt
the oxide of lead produced in the operation, instead of sinking into

a porous cup, is held in a flat saucer of fire-clay, and dissolves the
earthy constituents of the ore, leaving the- precious metal to pass !
into another portion of lead which remains in the metallic state. 11
About 200 grains of the roasted ore are placed in the scorifier, ^

intimately mixed with 500 grains of granulated and 50 grains of

borax lead ; 500 grains of lead are then distributed over the surface

of the mixture ; the contents of the scorifier are fused in a muflle
;

air is admitted to oxidize the greater portion of the lead ; and, at

the conclusion of the operation, the litharge should be perfectly

fluid and cover the molten lead. The slag may be freed from par-

ticles of precious metal by the addition at the conclusion of the
operation of a small quantity of powdered anthracite, which re-

duces a portion of the litharge to metallic globules, which fall

through the slag and unite with the lead button. The gold is then
-separated by cupellarion, and the silver with which it is nearly

always associated is removed by parting in nitric acid.

Assay by means of the Spectroscope.—Lockyer and Roberts ° state,

as the result of a careful spectroscopic investigation of the alloys of

gold and copper, that it is possible to distinguish between alloys of

these metals which only differ in proportion by ysJuisth part.

Their experiments have been repeated in America by A. E.

Outerbridge.3 (W. C. R.—H. B.

)

It will be convenient to give liere, in connexion witli

the article Gold, rather than in their proper alphabetical

place, the articles Goldbeating and Gold Lace.

GOLDBEATING. The art of goldbeating is of great

antiquity, being referred to by Homer; and Pliny states

that one ounce of gold was extended to 750 leaves, each

leaf being four fingers square, which is three times the

thickness of l;he ordinary leaf gold of the present time. In

all probability the art originated among Oriental communi-

ties, where the working of gold and the use of gold orna-

ments have been distinguishing characteristics from the

most remote periods; and in India goldbeating is still

carried on as a craft involving many mysteries and great

difficulties. On the coffins of the Theban mummies speci-

mens of original leaf-gilding are met with, where the gold

is in so thin a state that if; resembles modern gilding.' The
Incas of Peru do not appear to have been able to reduce

gold further than to plates which could be nailed for orna-

mentation on the walls of their temples. In England

goldbeating was confined to London until within the present

entury. It was introduced into Scotland and the United

States within that period, and it is now practised in most

towns of any considerable size; but so far as concerns

Great Britain it is principally centred in London. One

grain of gold has been beaten out to the extent of 75 square

inches, and the same weight ef silver to 98 square inches.

Taking a cubic inch of gold at 4900 grains, this gold-leaf

is the 367,650th part of an inch in thickness, or about

1200 times thinner than ordinary printing paper. The

silver, though spread over a larger surface, was thicker,

owing to the difference in its specific gravity ; but, calcu-

lated by weight, silver is the most malleable metal with

which we are acquainted, in that respect considerably

exceeding gold. This experiment does not, however,

determine the extent of the malleability of either metal,

as the means employed to test it were found to fail before

there was any appearance of the malleability of the metala

> Phil. Trans., 187*, vol. clxiv. p. 495.

' Journal of the Franklin Institute, 1874.
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being exhausted. In practice the average degree of tenuity

to which the gold is reduced is not iiearly so great as the

example above quoted. A " book of gold " containing 25
leaves measuring each 3\ inches, equal to an area of 264
square inches, generally weighs from 4 to 5 grains.

The gold used by the goldbeater is variously alloyed,

according to the variety of colour required. Fine gold is

commonly supposed to be incapable of being reduced to

thin leaves. , This, however, is not the case, although its

use for ordinary purposes is undesirable on account of its

greater cost. It also adheres on one part of a leaf touching

another, thus causing a waste of labour by the leaves being

spoiled ; but for work exposed to the weather it is much
preferable, as it is more durable, and does not tarnish or

change colour. The external gilding on many public build-

ings, such, e.ff., as the Albert Memorial in Hyde Park,

London, is done with pure gold. The following is a list

of the principal classes of leaf recognized and ordinarily

prepared by British beaters, with the proportions of alloy

per ounce they contain.

Red
Pale red

Extra deep
Deep
Citron

Yellow
Pale yellow....

Lemon
Green or pale,.

White

1 lOpOlUOO
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stantinople and Venice, all in the process of time becom-

ing famous centres of these much prized manufactures.

Alexander the Great found Indian kings and princes

arrayed in robes of gold and purple ; and the Persian

monarch Darius, we are told, wore a war mantle of cloth

of gold, on which were figured two golden hawks as if

pecking at each other. There is reason, according to

Josephus, to believe that the " royal apparel " worn by
Herod on the day of his death (Acts xii. 21) was a tissue

of silver. Agrippina, the wife of the emperor Claudius,

had a robe' woven entirely of gold, and from that period

downwards royal personages and high ecclesiastical digni-

taries used cloth and tissues of gold and silver for their

state and ceremonial robes, as well as for costly hangings

and decorations. In England, at different periods, various

names were applied to cloths of gold, as ciclatoun, tar-

tarium, naques or nac, baudekin or baldachin, Cyprus

damask, and twssewys or tissue. The thin flimsy paper

known as tissue paper, is so called because it originally was

placed between the folds of gold "tissue" to prevent the

contiguous surfaces from fraying each other. At what time

the drawing of gold wire for the preparation of these tex-

tiles was first practised is not accurately known. The art

was probably introduced and applied in different localities

at widely different dates, but down till mediaeval times the

method graphically described in the Pentateuch continued

to be practised with both gold and silver.

Fabrics woven with gold and silver continue to be used

on the largest scale to this day in India ; and there the

preparation of the varieties of wire, and the working of the

various forms of lace, brocade, and embroidery, is at once

an important and peculiar art. The basis of all modern
fabrics of this kind is wire, the " gold wire " of the manufac-

turer being in all cases silver gilt wire, and silver wire

being, of course, composed of pure silver. In India the

wire is drawn by means of simple draw-plates, with rude

and simple appliances, from rounded bars of silver, or gold-

plated silver, as the case may be. The wire is flattened

into the strip or ribbon-like form it generally assumes by

passing it, fourteen or fifteen strands simultaneously, over

a fine, .smooth, round-topped anvil, and beating it as it

passes with a heavy hammer haying a slightly convex

surface. From wire so flattened there is made in India

soniri, a tissue or cloth of gold, the web or warp being

composed entirely of golden strips, and ruperi, a similar

tissue of silver. Gold lace is also made on a warp of thick

yellow silk with a weft of flat wire, and in the case of

ribbons the warp or web is composed of the metal. The
flattened wires are twisted around orange (in the case of

silver, white) coloured silk thread, so as completely to cover

the thread and present the appearance of a continuous wire;

and in this form it is chiefly employed for weaving into

the rich brocades known as kincobs or kinkhibs. Wires

flattened, or partially flattened, are also twisted into exceed-

ingly fine spirals, and in this form they are the basis of

numerous ornamental applications. Such spirals drawn

out till they present a waved appearance, and in that state

flattened, are much used for rich heavy embroideries termed

karchobs. Spangles for embroideries, &c., are made from

spirals of comparatively stout wire, by cutting them down
ring by ring, laying each Q-like ring on an anvil, and by a

smart blow with a hammer flattening it out into a thin

round disk with a slit extending from the centre to one

edge. Fine spirals are also used for general embroidery

purposes. The demand for various kinds of loom-woven

and embroidered gold and silver work in India is immense ;

and the variety of textiles so ornamented is also very great.

" Gold and silver," says Dr Birdwood in his Handbook to

the British-Indian Section, Paris Exhibition, 1878, "arc

worked into tho decoration of all the more costly loom-

made garments and Indian piece goods, either on _ the

borders only, or in stripes throughout, or in diapered figures.

The gold-bordered lopva. embroideries are made chiefly at

Sattara, and the gold or silv.er striped at Tanjore ; the gold

figured mashi-us at Tanjore, Trichinopoly, and Hyderabad

in the Deccau ; and the highly ornamented gold-figured

silks and gold and silver tissues principally at Ahmedabad,

Benares, Murshedabad, and Trichinopoly."

Among the Western communities the demand for gold

and silver lace and embroideries arises chiefly in connexion

with naval and military uniforms, court costumes, public

and private liveries, ecclesiastical robe.s^ and draperies,

theatrical dresses, and the badges and insignia of various

orders. To a limited extent there is a trade in gold wire

and lace to India and China. The metallic basis of the

various fabrics is wire round and flattened, the wire being

of three kinds— 1st, gold v/ire, which is invariably silver

gilt wire; 2d, copper gilt wire, used for common liveries

and theatrical purposes ; and 3d, silver wire. These wires

are drawn by the ordinary processes, and the flattening,

when done, is accomplished by passing the wire between

a pair of revolving rolle'rs of fine polished steel. The vari-

ous qualities of wire are prepared and used in precisely the

same way as in India,—round wire, flat wire, thread made
of fiat gold wire twisted round orange-coloured silk or

cotton, known in the trade as "oi-ris," fine spirals and

spangles, all being in use in the VVest as in the East. The
lace is woven in the same manner as ribbons, and there are

very numerous varieties in richness, pattern, and quality.

Cloth of gold, and brocades rich in gold and silver, are

woven for ^ecclesiastical vestments and draperies.

The proportions of gold and silver in the gold thread for

the lace trade varies, but in all cases the proportion of gold

is exceedingly small. An ordinary gold lace wire is drawn

from a bar containing 90 parts of silver and 7 of copper,

coated with 3 parts of gold. On an average each ounce

troy of a bar so plated is drawn into 1500 yards of wire

;

and therefore about 16 grains of gold cover a mile of wire.

It is estimated that about 250,000 ounces of gold wire are

made annually in Great Britain, of which about 20 per cent.

is used for the headings of calico, muslin, &c., and the re-

mainder is worked up in the gold lace trade.

GOLDAST, Melchior HAiMiNSFEtD (157G-1635), an

historical writer and collector whose works did great service

io the study of the older documents of Germany, was born,

January 6, 1576 (or 1578), of poor Protestant parents, near

Bischofzell in Thurgau. His university career at Ingoldstadt

and AJtdorf was cut short by his poverty; but at length, in

1603, after he had spent some time at St Gall and Geneva,

partly supported by the learned and benevolent jurist

PiartholomeuB Schobinger, he obtained the post of secre-

tary to Henry, duke of Bouillon, and with him he went

to Heidelberg and Frankfort-on-the-Main. But Goldast,

though able and laborious, had fallen into an unBettlect

way of life, and in 1604 we find him in. the service of

the Baron Hohensas—then the possessor of that unique

manuscript of old German poems which now forms one of

the treasures of the National Library at Paris, and which

Goldast was the first to make partially accessible by the

press. Before hmg he was back in Switzerland, and by

1606 he was agaiu in Frankfort living by his pen, and

finding his efforts to obtain a regular post frustrated by

Lipsius aud Scioppius, whom he had offended by his out-

.spokenness In 1611 he was appointed councillor at the
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tourt of Saxe Weimar ; iu 1615 he entered the service of the
count of Schaumburg at Biickeburg, and in 1625 returned
to Frankfort. As the transport of his books from Biicke-
burg to Frankfort was attended with danger, owing to the
warlike operations then on foot, he entrusted them to the
town of Bremen, and they now form part of the municipal
library. Appointed in 1627 councillor to the emperor and
to the elector of Treves, Goldast soon after passed into
the service of the landgrave of Hesse-Darmstadt, who raised

him to be chancellor of the university of Giessen. He died
it Giessen in the beginning of 1635. Nothing perhaps
proves the value of Goldast's labours better than the fact

that, in consideration of the service he has rendered, the
modern historical and philological investigator ia willing to

condone the almost unpardonable sin of direct literary

forgery of which he has been accused and convicted.

Among his move imjjortant works are his Parceiietkorum vetcrum
(Lille, 1604), which contained the Kuniq Tijro i:on. SckoUland,
the IVbisbeken, and the WimbcHn; Uerum Alamaniiicantin
Scriptores, Frankt. 1606, 3 vols., uawed. by Seuckenberg, idirf. 1730;
Monarchia S. Itomani imperii, Frankf. 1621 ; Conimcni.arii de regno
Bohemia;, Hanover, 1627, new ed. by H. Schmink, Frankf. 1719.
He edited the works of Piikbeimer and De Thou; and a volume
of coriespondence, Virorum Cil. ad Goldastmn cpistolce, was
pnblished in 16S8. See Senckenberg's Goldasli Memoria, pre6xed
to Iter. Alamann. Scrip., 1730; Bayle's Dictionary; and Yon
Rauraer, Geschichle dcr gcrmanisehcn Philologie, Munich, 1870.

GOLDBERG, a town in the Prussian province of Silesia,

capital of a circle in the government district of Liegnitz, is

situated 14 miles S.W. of that town, on the Katzbach, an
affluent of the Oder. The principal buildings are an old
church dating from the beginning of the 13th century, the
S^hwabe-Priesemuth institution, completed in 1876, for the
boiird and education of orphans; and the gymnasium, which
in the 17th century enjoyed great prosperity, and numbered
Wallenstein among its pupils. The chief manufactures are

woollen cloth, flannel, gloves, stockings, leather, and beer,

and there is a considerable trade in corn and fruit. Gold-
berg owes its origin and name to a gold mine in the neigh-

bourhood, which, however, has been wholly abandoned since

^he time of the Hussite wars. Population (1875), 6492.
The town suffered heavily from the Tartars in 1241, from the

plague in 1334, from the Hussites in 1428, and from the Saxon,
miperial, and Swedish forces dcuing the Thirty Years' War. On
27th May 1813 a battle took place near it between the French under
Macdonald and the rear guard of the Russians under Wittgenstein;
and on the 23d August of the same year a skirmish, in which Mac-_
donald suffered defeat from the Prussians under Bliicher.

GOLD COAST, a British colony in Western Africa recon-

stituted on the 24th of July 1876 by a royal charter .which

defines it as consisting of two settlements—(1) the Gold
Coast proper, comprising "all places, settlements, and terri-

tories which may at any time belong to us in Western
Africa, between the fiftli degree of west longitude and the

second degree of east longitude ; and (2) the settlement of

Lagos, similarly comprising all possessions between, the

second and fifth degrees of east longitude." The charter

appoints a governor, establishes a legislative andan executive

council, and authorizes the appointment ofjudges and other

legal oflScers, &c Both the Gold Coast colony and Lagos
had previously been administered by lieutenant-governors

dependent on the governor of Sierra Leone ; and the two
divisions are still snSiciently distinct to require separate

treatment.

By Bosman, the Dutch factor at Elmina in the begin-

ning of the 18th century, the Gold Coast is said to extend

"about 60 miles, beginning with the Gold River, 3 miles

west of Assini, or 12 miles above Axim, and ending

with the village Ponni, 7 or 8 miles east of Acra.''^

[u modern times, Cape ApoUonia (2° 35' W. long.) being

' See Namiikeurige Beschryving van de Guinese Qoud-Tand-en
Slavs Kust, Amsterdam, 1709 (frequently translated).

accepted as the western boundary, and the mouth of the
Volta river (0° 41' 2" E. long.) as the eastern, the whole ooast
measures about 225 miles, and this is divided into two
sections, the windward or western and the leaward or
eastern, the boundary between the two being the Secoom
river (0° 3' 2" W. long.). Beginning at the west, the first

places on the coast that deserve to be mentioned are Grand
Bassam and Assini, .both French settlements up to 1870.
The mouth of the river Assini forms the outlet of a series of
lagoons, the eastmost of which is fed by a considerable river
—the Tanno or Tando. About 55 miles eastward from this
point are the Four Hills or Hummocks of Apollonia, where
the English formerly had a fort; and about 20 miles from
Apellonia is the mouth of the Ankobne. Three miles
further and we come to Axim, the site of an old Dutch fort
built near the mouth of the Axim river; and other 20
miles and we reach Great Friedrichsburg, founded by the
Brandenburg Company. Rounding Cape Three Points
(2° 7' W. long.), whose vicinity is marked by a line of
breakers nearly 2| miles long, the first place of importance
that we find is Akodah or Aquidah, and 10 miles beyond
Akodah lies the better known Dixcove or Dick's Cove.
From Dixcove Pompendi is distant 10 miles, and other 12
or 13 miles brings us to Secondee, which is Only 8 or 9
miles from the mouth of the Busum (or Sacred) Prah.
With the exception of the Volta this is the largest river of
the Gold Coast; it is on one of its sub-tributaries that
Coomassee is situated. At the mouth of the Eeyah, 19 or 20
miles eastward, stands Elmina, or in the native language
Edena, one of the most important posts of European
settlement, with a native population of some 10,000 (see

Elmina). Eight miles east of Elmina is Cape Coast
Castle, which was the capital of the British territory

until 1876. Anamaboe, 10 miles distaat, is a town of

some 4000 or 5000 inhabitants, with a free port and a
good landing-place ; and about 38 miles further on we come
to Winnebah, which up till 1812 was the seat of an
English fort. About 11 miles eastward there is another
abandoned fort at Barrocoe ; and at Barrocoe we are only
23 miles from Acra or Accra (in Tshi Nkran), the present
capital of the Gold Coast colony. It was selected instead of

Cape Coast Castle on account of its comparatively healthy
position. In the words of Dr A. F. Elliot, it is the healthiest

station on the west coast of Africa, being surrounded for

miles by fresh undulating ground, and backed at the distance

of a day's journey, or about 30 miles, by a range of hilia

where Europeans can recruit. A sanitary station has been
fixed at Akropong, 1800 feet above the sea-level, whero
the Basel missionaries have their headquarters. About 2
miles east of Acra is the old Danish fort of Christiansborg.

There is no station of much importance except Tassi, Ponce,
and Great Ningo or Ningua, in the 60 miles between Acra
and the Volta. The Volta, otherwise known as the Firaw,
the ShiJao, or the Amu, is_a large river, the course of which
has been only partially explored, but which may be ex-

pected to furnish a means of opening up the interior. In
December 1875, M. M. J. Bonnat, journej'ing partly by
water and partly by land, proceeded as far as Salaha or

Paraba, a commercial town of some 18,000 inhabitants.

He reports that the Labelle rapids, though 25 feet high, can
be ascended by steamers during the rains in September and
October, because at that season the river rises 50 feet. The
lower part of the course is of difficult navigation in the dry
season owing to the shallows. Addah, on the right bank
of the river near its mouth ; Quittah, the seat of a British

fort ; and Jellah CoSi, a trading port, are the principal

places on the coast between the Volta and Flouhow, which

lies at the eastmost extremity of the Volta lagoon. Accord-

ing to the ordinary divisions we enter the Slave Coast

when we proceed east of the Volta,
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Such are the cliiet roiiits of interest along the Gold Coast, but

there is a cousiderable range of territory extending from 20 to 60

miles inland, wliich belongs to the colonial protectorate ; and about

this a few words are necessary. The western portion of the pro-

tectorate is occupied by the woody hill country of Fanti, which

stretches northwards towards Ashantee. From the month of the

Secoora a fino range varying in height from 1200 to 1500 or 1600

feet stretches N.N. E., and divides the eastern portion into two

halves. Between the mountains and the sea there are l.iYge stretches

of prairie land, in which the grass grows to a height of 10 or 12 feet.

The inhabitants of the Gold Coast ni.iy be divided into two great

classes—the Tshi or Chee, a black type, and the Acra, a red type.

The F.antis and Ashantis, both belonging to the former class,

have already been described in Asuaktee. The Akcms live in a

thick forest region, and maintain existence by hunting, gold-digging,

and ihe gathering of wood snails. The capital of their country is

Kyebi.' The Aquapeins are extensively engaged in agriculture and
in trade, both with the other tribes and with Europeans. The Ga
or Acra, a clever race, greatly modified by contact with European
culture, are to be found in all the towns of the West African coast

as artisans and sailors. They are employed by the interior tribes

as middle men and interpreters. On the ripht bank of the Volta

are the Adangme- or Adampe, distinguished by strength and rude-

ness. -The Crobos live in little villages in the midst. of the palm

tree woods which grow round about the Crobobcrg, an eminence about

1000 feet high.

The Tshi or Chee language' belongs to the great prefix-piono-

iiiinal group. It comprises many dialects, which may, however,

be reduced to two classes or types.'' Akan dialects are sjioken in

Assini, Amanahia (ApoUonia), Awini, Ahanta.. W.-isaw, Tshnfoio

(Julfer or Tufel), and Denkyera in the west, and in Asen, Akem,
and Arjuapera in the east, as well as in the different parts of

Ashantee. Fante dialects are spoken, not only in Fanti proper, but

in Afutu or the country round Cape Coast, in Abora, Agymako,
Akomfi, Gonioa, and Agona. The difference between the two types

is not very great; a Fanti, for example, can converse without much
difficulty with a native of Aquapem or Ashantee, his language beinw

in fact a deteriorated form of the same original. Akem is considered

the finest and purest of all the Akan dialects. The Aquapem,
which is based on the Akem but has imbibed Fanti influences, has

been made the book-language by the Basel missionaries. About
a million people in all, it is estimated, speak dialects of the Tshi.

The south-eastern corner of the Gold Coast is occupied by another

language known as the Ga or Acra, which comprises the Ga jiroper

and the Adangme and Crobo dialects. Ga proper is spoken by about

40,000 people, including the inhabitants of Ga and Kinka (i.e.,

Dutch and British Acra, in Tshi, Nkrau, and Kankan), Osu {i.e.,

Ohristiansborg), La, Tessi, Ningua, and numerous inland vill.iges.

It has been reduced to writing by the missionaries. The Adangme
and Crobo dialects are spoken by about 80,000 people. They differ

veiT considerably from Ga projior, but books printed in Ga can be

used by both the Crobo and Adangme natives. Another language

kuown as Guan is used in parts of Aquapem and in Anum beyond

the Volta ; but not much is known either about it or the Obutu
tongue spoken in a few towns in Agona, Gomoa, and Akomfi. The
dialects of the' Ahanta country have still to be investigated.'

^

Jlahometanism and Christianity are both making themselve's felt

to some extent among the natives of the Gold Coast. A. Danish

mission was started at Cliristiansborg about 1736 by Protten and

Huckoff, the Moravian brethren. In 1835 the Wesleyau mission

began its labours among the Fanti. The Basel missionaries had
made a start in 1828, but it was not till 1835 that they were fairly

settled at Akropong, the capital of Aiju.apein. They "now hav«

stations also at Kyeli, at Kukurantimy, at Abunc, at Abokoli, at

Addah, and at Acra, and the leaders of the English expedition

against the Ashantees s^eak very Highly of their labours.

The climate of tiie Gold Coast is notoriously unhealthy.

At Cape Coast Castle the thermometer ranges from 72° to

85° or 90°, and the amount of moisture in the atmosphere is

very great. Not only are the coasts in many places lined

with swamps and lagoons, but, according to Dr Gordon, the

' See an intercstinj; paper by Captain Hay. "On the District of

Akem in West Africa," in Journ. Roy. Oeogr. Soc, London, 1876.
- Adangme " Adan-gbe, i.e., Adah language, so called frora the town

of .\da or Addah on the Volt.i.
'' Tliis n.ime appears in a great variety of fonns— Kwi, Ekwi, Okwi,

Oji, Odschi, OUui, Tyi, Twi, Tshi, Tschi. Chwee, or Cliee.

* See Rev. J. G. Christaller, A Grammar of the Ashante and Fante
Language called Tshi, Basel, 1875

' See D. L. Carr and F. P. Brown, if/anlsi (i.e., FaWI) Grammar,
Cape Coast, 18C3 ; Ziiuniermann, Grammatical Sketch aiid Vocabula)y

of IIIe Akra or Ga lanytwge, Stuttgart, 1858; and ..4 Dictionary,
Enqliih, TsAi, /Urn, by Christaller, Lochcr.tind Zimmcrmaun, Basel,

1874.

very basis rock of the country—a granite in which iron ore

and hornblende are present—gives off under the influence of

the air and the rain large quantities of sulphuretted hydrogen

gas. The native towns are populous and dirty, and to add

to the evil it was, until the prohibition of the British autho-

rities (at Elmina by Colonel Testing, and at Cape Coast

by Governor Strahan), the custom to bury the dead in the

floors of the houses. Intermittent fevers, remittent fevers

(the so-called coast fever is of this class), and dysentery are

the diseases most to be dreaded by the European. "The
native inhabitants," says Marcus Allen, " appear to enjoy

tolerable health and to live to an average age ; but in the

rainy season it is not uncommon to find tbem suffering

from pleuritis and pneumonia, rheumatic attacks, bronchitis,

and catarrh."

Though the precious dust to which the Gold Coast owes

its name is no longer obtained in any considerable quan-

tities by the rude methods of collection employed by the

natives, there is abundant proof that the whole region is

more or less auriferous, and it is possible that European

energy and skill might make it again a real gold coast.

In some parts of the country—in the neighbourhood of the

Volta, for example—the surface of the ground is broken by
innumerable small pits, dug by the native miners.* At
present the value of the territory is mainly due to the pro-

fusion of vegetable products supplied by the rich alluvial

soil. Of the timber trees which abound 5n the vast

stretches of forest, the best known are several species of

the genus bombax (silk cotton tree, &c.), from which canoes

aud wooden wares are manufactured, and the odoom used

for building and cabinet-work. The cocoa-nut and the

palm oil are common along the coast, and the bread-fruit

tiee has been introduced with success at Napoleon. Indian

corn, yams, cassava, sweet potatoes, tiger-nuts, ground-nuts

{Araclds hypogcsa), Guinea corn (Sorghum vidgare), Guinea

grains (Amomum grana-paradisi), the egg-plant (Solarium

ovigenim), bennie seed, oranges, limes, shaddocks, pine

apples, ginger, and indigo are some of the many objects of

cultivation. Nor must the kola nut be forgotten (Stercidia

acuminata), variously styled eclat, khola, and in older

writers gura or gouroo ; for it is the favourite substitute

in Western Africa for the betel nut, and forms an important

article of export. Both tobacco and cotton are' indigenous,

but neither is cultivated by the natives. Coffee and
tobacco are grown by the missionaries at Akropong.

The exports are mainly gold dust, palm oil, and polni

kernels; and the imports, in exchange, dry goods from the

United Kingdom, and tobacco and spirits from America.

In 1875 and 1876 the exports were respectively of the

value of £327,012 and £-165,268, and the corresponding

imports amounted to £364,672 and £446,088. The
revenue of the Gold Coast, mainly derived from customs

duties, was £67,368 in 1875, and £61,788 in 1876; the

corresponding expenditures were £67,368 for 1875, and
£93,944 for 1876. There is no public debt.

The jurisdiction of England on the Gold Coast was defined by
tno bond of the 6th of March 1844, an agreement with the native
chiefs by wliich Her Majesty receives the right of trying criminals
and repressing human sacrifices, pannyaring, &c. The limits of the
protectorate inland were not very rigidly defined. The purchase
of the Danish forts in 1851, and of the Dutch forts and territory iu

1871, led to the consolidation of the British power along the coast

;

and the Ashantee war of 1873-74 resulted in the extension of the area
of British influence towards the interior. By the royal ordinances of

December 1874 the selling, buying, or dealing in slaves was declared
unlawful, and no person can ^ y longer be put in pawn for debt

;

but those who were actually slaves at that date are left in the same
state, except where cnielty can be proved against the masters.

See The Golden Coast or a Description of Gxdnncy, together \inth a

' For many interesting details on the gold of the GoU Coast, $ce
the chapter specially devoted to the subject in Burton's Wanderings
in West AJrica.
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,GOLDEN' BULL (Latin, Bulla Aurea) is, in general,

the designation of any charter decorated with a golden seal

or bulla, either from the intrinsic importance of its contents,

or from the rank and dignity of the bestower or the recipi-

ent. The custom of thus giving distinction to certain docu-
ments is said to be of Byzantine origin, thougli if this be
the case it is somewhat strange that the word employed as

an equivalent for golden bull in Byzantine Greek should be
the hybrid xpvcro/iovWov (cf. Codinus Curopalates, 6 /te'yas

koyo6(Tr]'s 8taTaTTet ra Kapa. Toiv /SatnXe'ojs aTooTtAAo/ifva

vpoKTrdyfiara Koi )(pvcr6(iovXXa Trpos t£ 'Pj/yus, SovXraias, kol

Tcnrdp)(ov<: ; and Anna Comnena, Alexiad, lib. iii., 8ta

\pv(Tofiov\Iov Xoyov ; lib. viii., ^vo-o/3odXov \6yov). In
Germany a Golden Bull is mentioned under the reign of

Henry L in Chronica Cassiii., ii. 31, and the oldest

German example, if it be genuine, dates from 983. At
first the golden seal was formed after the type of a solid

coin, but at a later, date, while the golden surface presented

to the eye was greatly increased, the seal was really com-
posed of two thin metal plates filled in with wax. The
number of golden ^bulls issued by the imperial chancery

must have been very large ; the town of Frankfort, for

example, etill preserves no fewer than eight. But the name
has become practically restricted to a few documents of un-

usual political importance, the golden bull of the Empire,

the golden bull of Brabant, the golden bull of Hungary,

and the golden bull of Milan—and of these the first is un-

doubtedly the golden bull par excellence.

It was drawn up under the direction of the emperor
Charles IV., and it was formally ratified in 1356,—the first

twenty-three chapters by the diet of Nuremberg AOth
January), and the remaining seven by the diet of Metz (25th

December). The actual redaction has been assigned to

Bartolus de Saxoferrato, to Rudolf of Friedberg the im-

perial secretary, and even to the emperor himself; but

there ia no distinct authority for any of the three hypo-

theses as opposed to the others. A brief statement of the

general purpose of its enactments has already been given

at page 495 of the present volume. The exordium is

a strangely rhetorical lamentation over the miseries of

division, and more especially of a kingdom diyided against

itself ; and the body of the document gives a survey of the

duties, privileges, and relations of the various dignitaries of

the empire, the emperor, the electors ecclesiastical and secu-

lar, the electoral plenipotentiaries, and the officers of the

court As might almost be expected, a large place is given

to rules of ceremony and etiquette. At first the document
was known simply as the Lex Carolina ; but by and by the

name of the Book with the Golden Bull came into use, and
the present elliptical title was sufficiently established by
1417 to be officially employed in a charter by King Sigis-

mund. The original autograph was committed to the care

of the electoral prince of Mainz, as chanceUor-in-chief of the

empire, and it was preserved in the imperial archives at

Mainz till 1789. Official transcripts were probably fur-

bished to each of the seven electors at the time of the pro-
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• mulgatioD, and before long many of the other members of
the empire secured copies for themselves. The transcript
which belonged to the elector of Treves is preserved iu the
state archives at Stuttgart, that of the elector of Cologne in
the court library at Darmstadt, and that of the elector of
Bohemia in the imperial archives at Vienna. Berlin,
Munich, and Dresden also boast the possession of aij
electoral transcript ; and the town of Kitzingen has a con-
temporary copy in its municipal archives. There appears,
however, to be good reason to doubt the genuineness of
most of these so-called original transcripts. But perhaps
the best known example is that of Frankfort-on-the-Main,
which was procured from the imperial chancery in 1366,
and is adorned with a golden seal like the original. Not
only was it regularly quoted as the indubitable authority
in regard to the election of the emperors in Frankfort itself,

but it was from time to time officially consulted by mem-
bers of the empire.
The manuscript consists of 43 leaves of parchment of medium

quality, each measuring ahout 10| inches in height by 7J in breadth.
The seal is of the plate and wax type. On the obverse appears a
figure of the emperor seated on his throne, with the sceptre in lii.s

right hand and the globe in his left; a shield, with the crowned
imperial eagle, occupies the space on the one side of the throne, and
a corresponding shield, with the crowned Bohemian lion with two
tails, occupies the space on the other side ; and round the margin
runs the legend, Karolus quartxts divina favenle dementia, Roman-
orum imperatoT semper Augustus et Boemice rex. On the reverse is

a castle, with the words Aurea Roma on the gate, and the circum-
scription reads, Ro7na caput Mundi Regit m-hisfrena rolundi. The
original Latin text of the bull was printed at Nuremberg by
Creussner in 1474, and a second edition by Kobergen appeared £."t

the same place in 1477. Since that time it has been frequently
reprinted from various manuscripts and collections. GoldastuV
gave the Palatine text, compared with those of Bohemia and Frank-
fort, in his CoUedio Conslitutionum Imperialium, tom. i. Another
is to be found in Onuphrius Panvinius, Dc Comitiis Imperii, and
as an appendix to Cujacius, De feudis; and a third, of unknown
history, is prefixed to the Codex Recessuum Imperii, printed at
Mainz in' 1599, and again in 1615. The Frankfort text appeared
in l7i2-~Aurea Bulla secundum exemplar originate Frankfurtense—from the pen of 'Wolfgang Ch. Multz. German translations,

none of which, however, had any official authority, were published
at Nuremberg, 1474(?); at Venice, Johannus Jenson, 1476; and at

Strasburg, Joh. Preussen, 1485. Among the earlier commentators
of the document are Buxtorf, Dominicus Arumajus, Martinus
Rumelius, H. Caninius, G. T. Dietrich, Ostermann, Speidelius,

and Limnoeus {In Auream lullam, Strasburg, 1662). The student
will find a good account of the older literature of the subject
iu Biener, Comincntarii de origine et progressu legzim Germani-
carum, 1787 (vol. ii.); and, besides the important work of Ohlen-
schlager, A'eue Erldutcrungcn der 'Guldencr Bulla, Frankfort and
Leipsic, 1766, he may consult H. G. Thiileniarius, De bulla aurea

.argentea, &c., Heidelberg, 1682 (which gives the Frankfort text of

the bull of Charles IV., a golden bull of Andronicus of Constanti-

nople, the Bulla Brabantina, and the capitulation of JIaximilian

II.); Flitters, Staalsverfassung des deutschcn Raichs, Gottingen,

1788; Pfister, Geschie/Ue der DeiUschcn, Hamburg, 1831 (vol. iii.);

antl Stobbe, Gesch. der Deutschcn Rechisquellen,BruTiswk'k, 1860.

A learned article on " Goldene Bulle," by H. Brandes, will be found
iu Ersch and Gruber's Encyclojxidie, 1861.

GOLDEN-EYE; a name indiscriminately given in many
parts of Britain to two very distinct species of Ducks, from

the rich yellow colour of their irides. The commonest of

them—the Anasfuligula of Linnaeus and FuUgtda cristata

of most modern ornithologists—is, however, usually called

by English writers the Tufted Duck, while " Golden-eye "

is reserved in books for the A. clangtda and A. glaucion of

Linnseus, who did not know" that the birds he so named

were but examples of the same species, differing only in

age or sex ; and to this day many fowlers perpetuate a like

mistake, deeming the " Morillon," which is the female or

young male, distinct from the " Golden-eye " or " Rattle-

wings " (as from its noisy flight they oftener call it), which

is the adult male. This species belongs to the group known

as Diving Ducks, and is the type of the very well-marked

genus" Clangula of later systematists, which, among other

difi"erence3, has the posterior end of the sternum prolonged
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BO as to extend cousidBnibly oyer, and, we may not un-

reasonably suppose, protect the belly—a'character possessed

in a still greater degree by the Mergansers (Mergince), while

the males also exhibit in the extraordinarily developed

bony labyrinth of their trachea arid its midway enlargement

another resemblance to the members of the same Subfamily.

The Golden-eye, G. glaiicion of modern writers, has its

home in the northern parts of both hemispheres, whence

in winter it migrates southward ; but as it is one of the

Ducks that constantly resorts to hollow trees for the purpose

of breeding it hardly transcends the limit of the Arctic

forests on either continent. So well known is this habit

to the people of the nortlieni districts of Scandinavia, that

they very commonly devise artificial nest-boxes for its accom-

modation and their own profit. Hollow logs of wood are

prepared, the top and bottom closed, and a hole cut in the

side. These are affixed to the trunks of living trees in

suitable places, at a convenient distance from the ground,

and, being readily occupied by the birds in the breeding-

season, are regularly robbed, first of the numerous eggs,

and finally of the down they contain, by those who have

set them up.

The adult male Golden-eye is a very beautiful bird,

mostly black above, but with the head, which is sllgbtly

crested, reflecting rich green lights, a large oval white patch

under each eye, and elongated white scapulars ; the lower

parts are wholly white and the feet l^ffsht orange, except

the webs, which aife dusky. In the female and young male,

dark brown replaces the black, the cheek-spots are indis-

tinct, and the elongated white scapulars wanting. The

Golden-eye of North America has been by some authors

deemed to differ, and has besn named C. americana, but

apparently on insufficient grounds. That country, however,

has, in common with Iceland, a very distinct species, C.

islandica, often called Barrow's Duck, which is but a rare

straggler to the contine'nt of Europe, and never, so far as

knowa, to Britain. In Iceland and Greenland it is the only

habitual representative of the genus, and it occurs from

thence to the Rocky Mountains. In breeding-habits it

differs from the commonei" species, not placing its eggs in

tree-holes ; but how far this difference is voluntary may be

doubted, for in the countries it frequents trees are wanting.

It is a larger and stouter bird, and in the male the white

cheek-patches take a more crescentic form, while the head

is glossed with purple rather than green, and the white

scapulars are not elongated. The New World also possesses

a third and still more beautiful species of the genus in C.

albeola, known in books as the Buffel-headed Duck, and to

American fowlers as the " Spirit-Duck " and " Butter-ball

"

—the former name being applied from its rapidity in diving,

and the latter from its exceeding fatness in autumn. This

is of small size, but the lustre of the feathers in the male

is most brilliant, exhibiting a deep plum-coloured gloss on

the head. It breeds in trees, and is supposed to have

occurred more than once in Britain. (a. n.)

GOLDEN FLEECE. See Argonauts.
GOLDEN liEGEND. See Voeagine, Jacobus de.

GOLDEN ROSE (rosa aurea), an ornament, made of

wrought gold and set with gems, which is blessed by the

pope on the fourth (Laetare) Sunday of Lent, and usually

afterwards sent as a mark of special favour to some distin-

guished individual, church, or civil community. The cere-

monies which at present accompany the consecration of a

golden rose are of a somewhat elaborate character, and are

explained by liturgists as designed to make it specially

emblematic of Christ and of the Christian graces. Some
difiiculty is .experienced in tracing them to their ultimate

origin; but the custom of blessing and sending some symbol

of the kind seems to be as old at least as the time of

Gregory the Great, with whom it was a frequent practice to

send persons whom he wished to flatter a few partic'^
filed from "Peter's chains," and set in keys or crosses of
gold (Greg., Op. ii. 648, 711, 796, 1031, ed. 1705). Thii,

practice continued to be observed for several centuries ; thuS
we find Gregory VIL, in 1079, writing to Alphcnso oi

Castile, " Ex more sanctorum misimus vobis claviculam
auream in qua de cateuis beati Petri benedictio continetur"
(Mansi, Coiic. Gen., xii. 460). The first mention of the
" golden rose," as such, is said to occur in the 1 1 th century

;

and au allusion to it is certainly made in the Chronicle of

William of Newburgh (1197). Pope Urban V., who senta
golden rose to Joanna of Naples in 1366, is alleged to have
been the first to determine that the consecration should be
annually observed. Among the very numerous recipients

of this honour have been Henry VIII. of England, the

famous Gohsalvo de Cordova, and, in mors recent times,

Napoleon III. of France and Isabella II. of Spain. The gift

of the golden rose used almost invariably to accompany the

coronation of the king of the Romans. If in any particu-

lar year no one is considered worthy of the rose, it is laid

up in the Vatican.

GOLDFINCH (German Goldfink^), the Fringilla cardu-

elis of Linneeus and the Carduelis elegans of later authors,

an extremely well-known bird found over the greater parts

of Europe and North Africa, and eastwards to Persia and
Turkestan. Its gay plumage is matched by its sprightly

nature; and togetherthey make it one of the most favourite

cage-birds among all classes. As a songster it is indeed sur-

passed bymany other species, but itsdbcilityand readyattach-

ment to its master or mistress makes up for any defect in its

vocal powers. In some parts of England the trade in Gold-

finches is very considerable. In 1860 Mr Hussey reported

(Zoo/., p. 7144) the average annual captures near Worthing

to exceed 11,000 dozens—nearly all being cock-birds ; and

a witness before a Committee of the House of Commons
in 1873 stated that, when a boy, he could take forty dozens

in a morning near Brighton. In these districts and others

the number has of late years become much reduced, owing

doubtless in part to the fatal practice of catching the birds

just before or during the breeding-season ; but perhaps the

strongest cause of their growing scarcity throughout the

kingdom is the constant breaking-up of waste lands, and the

extirpation of weeds (particularly of the Order Compositoe)

essential to the improved system of agriculture ; for in many
parts of Scotland, East Lothian for instance, where Gold-

finches were once as plentiful as Sparrows, they are now
only rare stragglers, and yet there they have not been thin-

ned by netting. Though Goldfinches may occasionally bo

observed in the coldest weather, incomparably the largest

number leave Britain in autumn, returning in spring, and

resorting to our gardens and orchards to breed, when the

lively song of the cpck, and the bright yellow wings of both

sexes, quickly attract the notice of even the unobservant.

The nest is a beautifully neat structure, often placed at no

great height from the ground, but generally so_ well hidden

by the leafy bougli on which it is built as not to be easily

found, untU, the young being batched, the constant visits

of the parents reveal its site. When the broods leave the

nest they move into the more open country, and frequent-

ing pastures, commons, heaths, and downs, assemble in

large flocks towards the end of summer. Eastward of the

range of the present species ita place is taken by its con-

gener C. canieeps, which is easily recognized by wanting

the black hood and white ear-coverts of our own bird. Its

home seems to bo in Central Asia, but it moves southward

ift winter, being common at that season in Cashmere, and

is not unfrequently brought for sale to Calcutta. The

position of the genus Carduelis in the family Fringillidm

' Tho more common German name, however, is Biiteifink (Thlatle-

Fiuch) or SUcjjlits,
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is not very clear. Structurally it would seem to liave some

relation to the Siskins {ChrysomUris), though the members

of the two groups liave very diflferent habits, and perhaps its

nearest kinship lies with the Hawfinches (Coocotlu-aiisles).

Sec FixcH, vol. ix. p. 191. (a. n.)'

GOLDFISH (Canissius auratus). In Cliina and the

warmer parts of Japan a fish extremely similar to the

Crucian carp of Europe is of very common occurrence in

ponds and other still waters. In the wild state its colours

do not differ from those of a Crucian carp, and like that

fish it is tenacious of life and easily domesticated. Albinos

8eem to be rather common ; and as in other fishes (for

instance, the tench, carp, eel, flounder), the colour of most

of these albinos is a bright orange or golden yellow ; occa-

sionally even this shade of colour is lost, the fish being

more or less pure white or silvery. The Chinese have

domesticated these albinos for a lung time, and by careful

selection have succeeded in propagating all those strange

varieties, and even monstrosities, which appear in every

domestic animal. In some individuals the dorsal fin is only

half its normal length, in others entirely absent ; in others

the anal fin has a double spine ; in others all the fins are of

iiparly double the usual length. The snout is frequently

GolJfish (Caraaaius auratus).

malformed, giving the head of, the fish an appearance

similar to that of a bull-dog. The variety most highly

prized at present has an extremely short snout, eyes which

almost wholly project beyond the orbit, no dorsal fin, and

a very long three- or four-lobed caudal fin (Telescope-nsh).

The gold-fish is now distributed over nearly all the civilized

parts of the world. It was first brought to England in the

year 1691, but was very scarce till 1728, when it was
imported in great numbers from Holland, where the fish

had already become domesticated. It will not thrive in

rivers ; in large ponds it readily reverts to the coloration

of the original wild stock. It flourishes best in small

tanks and ponds, in which the water is constantly changing
and does not freeze ; in such localities, and with a full

supply of food, which consists of crumbs of bread, bran,

worms, small crustaceans, and insects, it attains to a length

of from 6 to 12 inches, breeding readily, sometimes at

different times of the same' year.

GOLD HILL, a town of Storey county, Nevada, United
States, is situated at the head of a precipitous ravine of the
Nevada mountains, 1 mile S. of Virginia city, and 328 E.
from San Francisco by rail. The name was derived from
a small hill connected with the famous Comstock lode, and
containing rich golden ore. Some of the most valuable
mines of this lode are within the limits of the town, the
average yield being about two million dollars monthly in
gold and silver. Though there are some quarte mills within
the town, the greater part of the ore is conveyed to the
mills on Carson river. There is a finp. hall in connexion

with the miners' union, and another has been erected by
the Oddfellows and Freemasons. The Methodists, Epis-

copalians, and Roman Catholics are the principal denomina-

tions of the town. Gold Hill obtains its water supply in

conjunction with Virginia from the summit of the Sierra

Nevada, 25 miles distant. The population in 1860 was

638, and in 1870 4311. Since then it has been rapidly

increasing, and must have more than trebled its numbers.

GOLDINGEN, in Lettish Kuldiga, a district town of

the Russian province of Courland, in 50° 58' N. lat. and

ir 58' E. long., 85 miles W.N.W. of Mittau, on the left

bank of the Windau, which forms a beautiful waterfall

—

the Rummel—in the neighbourhood. On the Schlossberg

or Castlehill are a few remains of the foundations of what

in the end of the 18th century was the most magnificent

ruin in Courland, and in the 17th century had been the

palatial residence of the dukes. The town is beautifully

built; and it possesses a Lutheran church dating from 1606,

and a Catholic church five years older, a hospital and two

almshouses, two benevolent societies, founded respectively

in 1836 and 1839, and a society of rural economy. Brush-

making is the only local industry of much importance. In

1861 the population was 5475 (2764 males), of whom the

greater proportion were Lutherans, 1551 being Jews, 360

Roman Catholics, and 290 members of the Greek Church
;

but according to the St Petersburg Calendar for 1878 it has

diminished to 4758. The castle of Goldiugen was founded

in 1249 by Dietrich of Groningen, and in 1347 the town re-

ceived its first charter of privileges from Goswin von Gerike,

master of the Teutonic order. It has been a district towji

since 1795.

GOLD LACE. See under Gold, p. 753.

GOLDONI, Carlo (1707-1793), the most illustrious

of the Italian comedy-writers, and the real founder of

modern Italian comedy. . His life is known to us from

his Mhnoires, which, though they do not reveal a great

thinker, are of great value as faithfully representing the

Italian society, especially the Venetiari society of the 18th

century. Goldoni was born at Venice in 1707, in a fine

house near St Thomas's church. His father Giulio was a

native of Modena. The first playthings of the future

writer were puppets which he made dance ; the first books

he read were plays,—among others, the comedies of the

Florentine Cicognini. Later he received a still stronger

impression from the Mandragora of MacchiaveUi. At

eight years old he had tried to sketch a play. His father,

meanwhile, had taken his degree in medicine at Rome and

fixed himself at Perugia, where he made his son join liim
;

but, having soon quarrelled with his colleagues in medicine,

he departed for Chioggia, leaving his son to the care of

a philosopher. Professor Caldini of Rimini. The young

Goldoni soon grew tired of his life at Rimini, and ran away

with a Venetian company of players. He began to study

law at Venice, then went to continue the same pursuit at

Pavia, but at that time he was studying the Greek and

Latin comic poets much more and much better than books

about law. "I have read over again," he writes in his

Mhnoires, " the Greek and Latin poets, and I have told to

myself that I should like to imitate them in their style, their

plots, their precision ; but I would not be satisfied unless I

succeeded in giving more interest to my works, happier

issues to my plots, better drawn characters, and more

genuine comedy." For a satire entitled // Colosso, which

attacked the honour of several families of Pavia, he was

driven from that town, and went first to study with the juris-

consult Morelli at Udine, then to take his degree in law at

Modena. After having worked some time as clerk in the

chanceries of Chioggia and Feltre, his father being dead, he

went to Venice, to exercise there his profession as a lawyer.

But the wish to writs for the stage was always strong ia
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him, and he tried to do sp ; he made, however, a mistake in

Ida choice, and began with a tragedy, Amalasnnta, which

was represented at Milan and proved a failure. In 1734

he wrote another tragedy, Belisario, which though not

much better, chanced nevertheless to please the- public.

This first success encouraged him to write other tragedies,

some of which were well received; but the author himself

saw clearly that he had not yet found his proper sphere,

and that a radical dramatic reform was absolutely neces-

sary for the stage. He wished to create a characteristic

comedy in Italy, to follow the example of Moli^re, and
to delineate tlie realities of social life in as natural a manner
as possible. His first essay of this kind was Momolo Cor-

iesaii (Jlomolo the Courtier), written in the Venetian dialect,

and based on his own experience. Other plaj's followed

—

some interesting from their subject, others from the char-

acters ; the best of that period are

—

Le treniadue Dis-

grazie d^Arlecchino, La Noite critica, La Bancarotta, La
Domia di Garbo. Having, while consul of Genoa at Venice,

been cheated by a captain of Eagusa, he founded on this

lib play L'Impostore. At Leghorn he made the acquaint-

ance of the comedian Medebac, and followed him to

Venice, with his company, for which he began to write his

best plays. Once he proniised to write sixteen comedies

in a year, and kept his word ; among the sixteen are some
of his very beat, such as II Caffe, II Bugiardo, La Pamela.

When he left the company of Medebac, he passed over to

that maintained by the patrician Vendramin, continuing

to write with the greatest facility. In 17CI he was called

to Paris, and before leaving Venice he wrote Una delle

ultime Sere di Carnevale (One of the Last Nights of Car-

nival), an allegorical comedy in which he said good-bye to

his country. At the end of the representation of this play,

the theatre resounded with applause, and with shouts

expressive of good wishes. Goldoni, at this proof of public

sympathy, wept as a child. At Paris, during two years, he

wrote comedies for the Italian actors; then he taught

Italian to the royal princesses ; and for the wedding of

Louis XVI. and of Marie Antoinette he wrote in French

one of his best comedies, Le Bourru Bienfaisant, which was
a great success. When he retired from Paris to Versailles,,

the king made him a gift of 6000 francs, and fixed on
him an annual pension of 1200 francs. It was at Ver-

sailles he wrote his Memoirs, which occupied him till he
reached his eightieth year. The Revolution deprived him
all at once of his modest pension, apd reduced him to

extreme misery ; he dragged on his unfortunate existence

till 1793, and died on the 6th of February. The day
after, on the proposal of Andr^ Chenier, the Convention
agreed to give the pension back to the poet ; and as he
had already died, a reduced allowance was granted to his

widow.
The best comedies of Goldoni aro

—

La Donna di Garbo, La Hot-
tega di Caffi, Pamela nubile, Lt Baiuffe chio^wlic , I Rusieghi,
Todero Brontolmi, Gli Innamorati, II Vcniaglio, H Bugiardo, La
Caaa Nova, R Burbero benefice. La Loca~dicra, See P. G. Mol-
raenti. Carlo Golioni, Venice, 1875.

GOLDSCHMIDT, Hermann (1802-1866), a German
painter and astronomer, was the son of a Jewish merchant,
and was born at Frankfort on the 17th June 1802. He for

ten years assisted his father in his business; but, his love of

art having been awakened while journeying in Holland, he
ill 1832 began the study of painting at Munich under
Cornelius and Schnorr, and in 1836 established himself at

Paris, where he painted a number of pictures of more than
average merit, among which may be mentioned the Cumsean
Sibyl, 1844 ; an Ofi"ering to Venus, 184.5 ; a View of Rome,
1849 ; the Death of Romeo and Juliet, 1857 ; and several
Alpine landscapes. In 1847 he began to devote his atten-
tion to astronomy ; and from 1852 to 18G1 he discovered
fourteen asteroids between Mars and Jupiter, on which

account he received the grand astronomical prize from the

Academy of Sciences. His observations of the protuberances

on the sun, made during the total eclipse on the 10th July

1860, are included in the work of Madler on the eclipse,

published in 1861. Goldschmidt died at Fontainebleaii.

26th Augnst 1866.

GOLDSMITH, Oliver (1728-1774), one of the most

pleasing English writers of the 18th century. He was of

a Protestant and Saxon family which had been long settled

in Ireland, and which had, like most other Protestant and
Sason families, been, in troubled times, harassed and put

in fear by the native population. His father, Charles

Goldsmith, studied in the reign of Queen Anne at the

diocesan school of Elphin, became attached to the daughter

of the schoolmaster, married her, took orders, and settled

at a place called Pallas, in the county of Longford.

There he with diflSculty supported his wife and children

on what he could earn, partly as a curate and partly as a

farmer.

At Pallas Oliver Goldsmith was born in November 1728.

That spot was then, for all practical purposes, almost as

remote from the busy and splendid capital in which his

later years were passed as any clearing in Upper Canada
or any sheep walk in Australasia now is. Even at this

day those enthusiasts who venture to make a pilgrimage

to the birthplace of the poet are forced, to perform the

latter part of their journey on foot. The hamlet lies far

from any high road, on a dreary plain which, in wet

weather, is often a lake. The lanes would break any
jaunting car to pieces ; and there are ruta and sloughs

through which the most strongly built wheels cannot be

dragged.

While Oliver was still a child his father was presented to

a living worth about ^200 a year, in the county of West
Meath. The family accordingly quitted their cottage in the

wilderness for a spacious house on a firequented road, near

the village of Lissoy. Here the boy was taught his letters

by a maidservant, and was sent in his seventh year to a
village school kept by an old quartermaster on half-pay,

who professed to teach nothing but reading, writing, and
arithmetic, but who had an inexhaustible fund of stories

about ghosts, banshees, and fairies, about the great Rap-
paree chiefs, Baldearg O'Donnell and galloping Hogan, and
about the exploits of Peterborough and Stanhope, the sur

prise of Monjuich, and the glorious disaster of Brihuega.

This man must have been of the Protestant religion; but
he was of the aboriginal race, and not only spoke the Irish

language, but could pour forth unpremeditated Irish verses.

Oliver early became, and through life continued to be, a

passionate admirer of the Irish music, and especially of the

compositions of Carolan, some of the last notes of whose
harp he heard. It ought to be added that Oliver, though
by birth one of the Englishry, and though connected by
numerous ties with the Established Church, never showed
the least sign of that contemptuous antipathy with which,

in his days, the ruling minority in Ireland too generally

regarded the subject majority. So far indeed was he from
sharing in the opinions and feelings of the caste to which
he belonged that he conceived an aversion to the Glorious

and Immortal Memory, and, even when George III. was
on the thrpne, maintained that nothing but the restoration

of the banished dynasty could save the country.

From the humble academy kept by the old soldier Gold-

smith was removed in his ninth year. He went to several

grammar-schools, and acquired some knowledge of the

ancient languages. His life at this time seems to have been

far from happy. He had, as appears from the admirable

portrait of him at Knowle, features harsh even to ugliness;

The small-pox had set its mark on him with more than

usual severity. His stature was small, and his limba ill
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put together. Among boys little tenderness is shown to I

[personal defects ; and the ridicule excited by poor Oliver's

appearance was heightened by a peculiar simplicity and a

disposition to blunder which he retained to the last.. He
became the common butt of boys and masters, was pointed

at as a fright in the play-ground, and flogged as a dunce in

the school-room. When he had risen to eminence, those

who had once derided him ransacked their memory for the

events of his early years, and recited repartees and couplets

which had dropped from him, and which, though little

noticed at the time, were supposed, a quarter of a century

later, to indicate the powers which produced the Vicar of

Wakefield and the Deserted Village.

In his seventeenth year Oliver went up to Trinity Col-

lege, Dublin, as a sizar. The sizars paid nothing for food

and tuition, and very little for lodging ; but they had to

perform some menial services from which they have long

been relieved. They swept the court, they carried up the

dinner to the fellows' table, and changed the plates and
poured out the ale of the rulers of the society. Goldsmith

was quartered, not alone, in a garret, on the window of

which his name, scrawled by himself, is still read with

interest. From such garrets many men of less parts than

his have made their way to the woolsack or to the episcopal

bench. But Goldsmith, while he suffered all the humili-

ations, threw away all the advantages of his situation. He
neglected the studies of the place, stood low at the examin-

ations, was turned down to the bottom of his class for

playing the buffoon in the lecture-room, was severely repri-

manded for pumping on a constable, and was caned by a
brutal tutor for giving a ball in the attic story ol the
college to some gay youths and damsels from the city.

While Oliver was leading at Dublin a life divided

between squalid distress and squalid dissipation, his father

died, leaving a mere pittance The youth obtained his

bachelor's degree, and left the university. During some
time the humble dwelling to which his widowed mother had
retired was his home. He was now in his twenty-first

year; it w;i.s necessary that he should do something ; and
his education seemed to have fitted him to da nothing but

to dress himself in gaudy colours, of which he was as fond

as a magpie, to take a hand at cards, to sing Irish airs, to

play the flute, to angle in summer, and to tell ghost stories

by the fire in winter. He tried five or sis professions in

turn without success. He applied for ordination ; but, as

he applied in scarlet clothes, he was speedUy turned out of

the episcopal palace. He then became tutor in an opulent

family, but soon quitted his situation in consequence of a

dispute about play. Then he determined to emigrate to

America. His relations, with much satisfaction, saw him
set out for Cork on a good horse, with £30 in his pocket.

But in six weeks he came back on a miserable hack, with-

out a penny, and informed his mother that the ship in which

he had taken bis passage, having got a fair wind while he
was at a party of pleasure, had sailed without him. Then
he resolved to study the law, A generous kinsman
advanced £50. With this sum Goldsmith went to Dublin,

was enticed into a gaming house, and lost every shilling.

He then thought of medicine. A small purse was made
up ; and in his twenty-fourth year be was sent to Edin-

burgh. At Edinburgh he passed eighteen months in

nominal attendance on lectures, and picked up some super-

ficial information about chemistry and natural history.

Thence he went to Leyden, still pretending to study physic.

Ho left that celebrated university, the third university at

which he had resided, in his twenty-seventh year, without

a degree, with the merest smattering of medical knowledge,

and with no property but his clothes and his flute. His
llute, however, proved a useful friend. He rambled on foot

through Flanders, France, and Switzerland, playing tunes
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which everywhere set the peasantry dancing, and which

often procured for him a supper and a bed. He wandered
as far as Italy. His musical performances, indeed, were

not to the taste of the Italians ; but he contrived to live on

the alms which he obtained at the gates of convents. It

should, however, be observed that the stories which he

told about this part of his life ought to be received with

great caution ; for strict veracity was never one of his

virtues ; and a man who is ordinarily inaccurate in nar-

ration is likely to be more than ordinarily inaccurate when
he talks about his own travels. Goldsmith indeed was so

regardless of truth as to assert in print that he was present

at a most interesting conversation between Voltaire and
FonteneUe, and that this conversation took place at Paris.

Now it is certain that Voltaire never was within a hundred

leagues of Paris during the whole time which Goldsmith

passed on the Continent.

In 1756 the wanderer landed at Dover, without a shilling,

without a friend, and without a calling. He had indeed,

if his own unsupported evidence may be trusted, obtained

from the university of Padua a doctor's degree ; but this

dignity proved utterly useless to him. In England his

flute was not in request ; there were no convents ; and he

was forced to have recourse to a series of desperate expedi-

ents. He turned strolling player ; but his face and figure

were ill suited to the boards even of the humblest theatre.

He pounded drugs and ran about London with phials for

charitable chemists. He joined a swarm of beggars, which

made its nest in Axe Yard. He was for a time usher of a

school, and felt the miseries and humiliations of tliis situ-

ation so keenly that he thought it a promotion to be

permitted to earn his bread as a bookseller's hack ; but he

soon found the new yoke more galling than the old one,

and was glad to become an usher again. He obtained a

medical appointment in the service of the East India Com-
pany; but the appointment was speedily revoked. Why it

was revoked we are not told. The subject was one on

which he never liked to talk. .It is probable that he was

incompetent to perform the duties of the place. Then he

presented himself at Surgeon's HaU for examination, as

mate to a naval hospital. Even to so humble a post he

was found unequal. By this time the schoolmaster whom
he had served for a morsel of food and the third part of a

bed was no more. Nothing remained but to return to the

lowest drudgery of literature. Goldsmith took a garret in

a miserable court, to which he had to climb from the

brink of Fleet Ditch by a dizzy ladder of flagstones called

Breakneck Steps. The court and the ascent have long dis-

appeared, but old Londoners well remember both. Here,

at thirty, the unlucky adventurer sat down to toil like a

galley slave.

In the succeeding six years he sent to the press some

things which have survived, and many which have

perished. He produced articles for reviews, magazines,

and newspapers ; children's books, which, bound in gilt

paper and adorned with hideous woodcuts, appeared in the

window of the once far famed shop at the corner of Saint

Paul's Churchyard; An Inquiry into the Slate of Polite

Learning in Europe, which, though of little or no value, is

still reprinted among his works ; a Life of Beau Nash,

which is not reprinted, though it well deserves to be so j a

superficial and incorrect, ' but very readable. History oj

England, in a series of letters purporting to be addressed

by a nobleman to his son ; and some very lively and amus-

ing Sketches of London Society, in a series of letters purport-

ing to be addressed by a Chinese traveller to his friends.

AU these works were anonymous ; but some of them were

well known to be Goldsmith's ; and he gradually rose in

the estimation of the booksellers for whom he drudged.

He was, indeed, emphatically a popular writer. For
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accurate research or grave disquisition he was not well

qualified by nature or by educatioa He knew nothing
accui-^tely; his reading had been desultory ; nor had he
meditated deeply on what he had read. He had seen much
of the world ; but he had noticed and retained little more
of what he had seen than some grotesque incidents and
characters which had happened to strike his fancy. But,

though his miud was very scantily stored with materials, he
used what materials he had in such a way as to produce a
wonderful effect. There have been many greater writers

;

but perhaps no writer was ever more uniformly agreeable.

His style was always pure and easy, and, on proper occa-

sions, pointed and energetic. His narratives were always
amusing, his descriptions always picturesque, his humour
rich and joyous, yet not without an occasional tinge of

amiable sadness. About everything that he wrote, serious

or sportive, there was a certain natural grace and decorum,
hardly to be expected horn a man a great part of whose
life had been passed among thieves and beggars, street-

walkers and merryandrews, in those squalid dens which are

the reproach of great capitals.

As his name gradually became known, the circle of his

acquaintance widened. He was introduced to Johnson,
who was then considered as the first of living English
writers; to Reynolds, the first of English painters ; and to

Burke, who had not yet entered parliament, but had dis-

tinguished himself greatly by his writings and' by the
eloquence of his conversation. With these eminent men
Goldsmith became intimate. In 1763 he was one of the
nine original members of tbat celebrated fraternity which
has sometimes been called the Literary Club, but which
has always disclaimed that epithet, and still glories in the
simple name of the Club.

By.this time Goldsmith had quitted his miserable dwell-

ing at the top of Breakneck Steps, and had taken chambers
in the more civiliied region of the Inns of Court. But he
was still often reduced to pitiable shifts. Towards the close

of 1764 his rent was so long in arrear that his landlady one
morning called in the help of a sheritfs officer. The
debtor, in great perplexity, despatched a messenger to

Johnson ; and Johnson, always friendly, though often

surly, sent back the messenger with a guinea, and promised

to follow speedily. He came, and found that Goldsmith
had changed the guinea, and was railing at the landlady
over a bottle of Madeira, Johnson put the cork into the

bottle, and entreated his friend to consider calmly how
money was to be procured. Goldsmith said that he had a

novel ready for the press. Johnson glanced at the manu-
script, saw that there were good'tiiings in it, took it to a

bookseller, sold it for £60, and soon returned with the

money. The rent was paid ; and the sheriff's officer with-

drew. According to one story, Goldsmith gave his land-

lady a sharp reprimand for her treatment of him ; accord

ing to another, he insisted on her joining bim in a bowl of

punch. Both stories are probably true. The novel which
was thus ushered into the world was the Vicar of Wale-

field.

But before the Viear of Wakefidd appeared in print,

came the great crisis of Goldsmith's literary life. In
Christmas week 1764 he published a poem, entitled the

Traveller. It was the first work to which he had put his

name, and it at once raised him to the rank of a legiti-

mate English classic. The opinion of the most skilful

critics was that nothing finer had appeared iu verse since

the fourth book of the Dwiciad. In one respect the
Traveller differs from all Goldsmith's other writings. In

general his designs were bad, and his e.^ecution good. In
the Traveller, the execution, though deserving of much
praise, is far inferior to the design. No philosophical poem,
ancient or modern, has a plan so noble and at the same

time 80 simple. An English wanderer, seated on a crag

among the Alps, near the point where three great countries

meet, looks down on the boundless prospect, reviews his

long pilgrimage, recalls the varieties of scenery, of climate,

of government, of religion, of national character, which he

has observed, and comes to the conclusion, just or unjust,

that our happiness depends little on political institutions,

and much on the temper and regulation of our own minds.

While the fourth edition of the Traveller was on. the

counters of the booksellers, the Viear of Wakefield appeared,

and rapidly obtained a popularity which has lasted down to

our own time, and which is likely to last as long as our

language. The fable, is indeed one of the worst that ever

was constructed. It wants, not merely that probability

which ought to be found in a tale of common English life,

but that consistency which ought to be found even in the

wildest fiction about witches, giants, and fairies. But the

earlier chapters have all the sweetness of pastoral poetry,

together with all the vivacity of comedy. Moses and his

spectacles, the vicar and his monogamy, the sharper and
his cosmogony, the squire proving from Aristotle that rela-

tives are related, Olivia' preparing herself for the arduous
task of converting a rakish lover by studying the contro-

versy between Robinson Crusoe and Friday, the great ladies

with their scandal about Sir Tomkyn'a amours and Dr
Burdock's verses, and Mr Burchell with his " Fudge," have
caused as much harmless mirth as has ever been caused by
matter packed into so small a number of pages. -The latter

part of the tale is unworthy of the beginning. As we ap-

proach the catastrophe, the absurdities lie thicker and
thicker, and the gleams of pleasantry become rarer and
rarer.

The success which had attended Goldsmith as a novelist

emboldened him to try his fortune as a dramatist. He
wrote the Goodnalured Man, a piece which had a worse

fate than it deserved. Garrick refused to produce it at

Drury Lane. It was acted at Covent Garden in 1768, but

was coldly received. The author, howevet, cleared by his

benefit nights, and by the sale of the copyright, no less than

£500, five times as much as he had made by the Traveller

and the Vicar of Wakefield together. The plot of the

Guodnatured Man is, like almost all Goldsmith's plots,

very ill constructed. But some passages are exquisitely

ludicrous,—much more ludicrous indeed than suited the

taste of the town at that time. A canting, mawkish play,

entitled False Delicacy, had just had an immense run.

Sentimentality was all the mode. During some years, more
tears were shed at •cffaiedies than at tragedies ; and a

pleasantrj' which moved the audience to anything more than

a grave smile was reprobated as low. It is not strange,

therefore, that the very best scene in the Goodnatured

Man, that in which Miss Richland finds her lover attended

by the bailiff afad the bailiff's follower in full court dresses,

should have been mercilessly hissed, and should have been

omitted after the first night.

In 1770 appeared the Deserted Village. In mere dic-

tion and versi8catlon this -celebrated poem is fully equal,

perhaps superior, tc> the Traveller; and it is generally pre-

ferred to the Traveller by that large class of readers who
think, with Bayes in the Rehearsal, that the only use of a

plan is to bring in fine things. More discerning judges,

however, while they admire the beauty of the details, are

shocked by one unpardonable fault which pervades the

whole. The ifault which we mean is not that theory about

wealth and luxury which has so often been censured by
political economists. The theory is indeed false ; but the

poem, considered merely as a poem, is not necessarily the

worse on that account. The finest poem in the Latin lan-

guage,—indeed, the finest didactic poem in any language,

—

was written in defence of the silliest and meanest of aH
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systems of natural and moral pliilosopliy. A poet may
easily be pardoned for reasoning ill ; but he cannot be par-

iloned for describing ill, for observing the world in which
lie lives so carelessly that his portraits bear no resemblance

to the originab, for exhibiting as copies from real life mon-
strous combinations of things which never were and never

could be found together. What would be thought of a

painter who should mix August and January in one land-

scape, who should introduce a frozen river into a harvest

scene 1 Would it bo a sufficient defence of such a picture

to say that every part was exquisitely coloured, that the

green hedges, the apple-trees loaded with fruit, the wag-

gons reeling under the yellow sheaves, and the sun-burned

reapers wiping their foreheads were very fine, and that the

ice and the boys sliding were also very fine f To such a

picture the Deserted Village bears a great resemblance. It

is made up of incongruous parts. The village in its happy
days is a true English village. The village in its decay is

an Irish village. The felicity and the misery which Gold-

smith has brought close together belong to two different

countries, and to two different stages in the progress of

society. He had assuredly never seen in his native island

such a rural paradise, such a seat of plenty, content, and
tranquillity, as.his Auburn. He had assuredly never seen

in England all the inhabitants of such a paradise turned

out of their homes in one day, and forced to emigrate in a

body to America. The hamlet he had.probably seen in

Kent ; the ejectment ho had probably seen in Mnnster;

but by joining the two, be has produced something which

Hever was and never will be seen in any part of the world-

In 1773 Goldsmith tried his chance at Coveut Gardeu
with a second play, She Sloops to Conquer. The manager
was, not without great difficulty, induced to bring this piece

out. The sentimental comedy still reigned, and Gold-

smith's comedies were not sentimental The Goodnaiured

Man had been too funny to succeed
;
yet the mirth of the

Goodnaiured Man was sober when compared with the rich

drollery of She Stoops to Conquer, which is, in truth, an in-

comparable farce in five acts. On this occasion, however,

genius triumphed. Pit, boxes, and galleries were in a

constant roar of laughter. If any bigoted admirer of Kelly

and Cumberland ventured to hiss or groan, he was speedily

silenced by a general cry of " turn him out," or " throw

him over." Two generations have since confirmed the ver-

dict which was pronounced on that, night.

While Goldsmith was writing the Deserted Village and
Slie Stoops to Conquer, he was employed on works of a very

different kind,—works from which he derived little reputa-

tion but much profit. He compiled for the use of school

a History of Rome, by which he made £300 ; a History of
England, by which he made £600 ; a History of Greece, for

which he received £250; a Natural History, for which the

booksellers covenanted to pay him. 800 guineas. ' These
works he produced without any elaborate research, by
merely selecting, abridging, and translating into his own
clear, pure, and flowing language, what he found in books

well known to the world, but too bulky or too dry for boys

and girls. He committed soma strange blunders, for he

knew nothing with accuracy. Thus, in his History of Eng-
land, he tells us that Naseby is in Yorkshire ; nor did he

correct this mistake when the book was reprinted. He was
very nearly hoaxed iftto putting into the History of Greece

an account of a battle between Alexander the Great and
Montezuma. In his Animated Nature he relates, with

faith and with perfect gravity, all the most absurd lies

which he could find in books of travels about gigantic

Patagonians, monkeys that preach sermons, nightingales

that repeat long conversations. " If he can tell a horse

from a cow," said Johnson, " that isthe extent of his know-
ledge of zoology." How little Goldsmith was qualified to

write about the physical sciences is sufiiciently proved by
two anecdotes. He on one occasion denied that the sun

is longer in the northern than in the southern signs. It

was vain to cite the authority of Maupertuis. " Mauper-
tuis !" he cried, " I understand those matters better than

Manpertuis." On another occasion he, in defiance of the

evidence of his own senses, maintained obstinatelyj and
even angrily, that he chewed his dinner by moving his

upper jaw.

Yet, ignorant as Goldsmith was, few writers have done
more to make the first steps in the laborious road to know-
ledge easy and pleasant. His compilations are widely dis-

tinguished from the compilations of ordinary bookmakers.

He was a great, perhaps an unequalled, master of the arts

of selection and condensation. In these respects his his-

tories of Rome and of England, and still more hi" own
abridgments of these histories, well deserved to be studied.

In general nothing is less attractive than an epitome ; but

the epitomes of Goldsmith, even when most concise, are

always amusing ; and to read them is considered by intelli-

gent children not as a task but as a pleasure.

Goldsmith might now be considered as a prosperous man.
He had the means of living in comfort, and even in what
to one who had so often slept in bams and on bulks must
have been luxury. His fame was great and was constantly

rising. He lived in what was intellectually far the best

society of the kingdom, in a society in which no talent or

accomplishment was wanting, and in which the art of con-

versation was cultivated with splendid success. There pro-

bably were never four talkers more admirable in four dif-

ferent ways than Johnson, Burke, Beauclerk, and Garrick;

and Goldsmith was on terms of intimacy with all the four.

He aspired to share in their colloquial renown, but never

was ambition more unfortunate. It may seem strange that

a man who wrote with so much perspicuity, vivacity, and
grace should have been, whenever he took a part in con-

versation, an empty, noisy, blundering rattle. But on this

point the evidence is overwhelming. So extraordinary was
the contrast between Goldsmith's published works and the

silly things which he said, that Horace Walpole described

him as an inspired idiot. " Noll," said Garrick, " wrote

like en angel, and talked like poor Poll." Chamier declared

that it was a hard exercise of faith to believe that so foolish

a chatterer could have really written the Traveller. Even
Boswell could say, with contemptuous compassion, that he

liked very well to hear honest Goldsmith run on. " Yes,

sir," said Johnson, "but he should not like to hear him-

self." Minds differ as rivers differ. There are transparent

and sparkling rivers from which it is delightful to drink as

they flow; to such rivers the minds of such men as Burke

and Johnson may be compared. But there are rivers of

which the water when first drawn is turbid and noisome,

but becomes pellucid as crystal and delicious to the taste,

if it be suffered to stand till it has deposited a sediment

;

and such a river is a type of the mind of Goldsmith. His

first thoughts on every subject were confused even to ab-

surdity, but they required only a little time to work them-

selves clear. When he wrote they had that time, and

therefore his readers pronounced him a man of genius ; but

when he talked he talked nonsense, and made himself the

laughing-stock of his hearers. He was painfully sensible

of his inferiority in conversation ; he felt every failure

keenly; yet he had not sufficient judgment and self-com-

mand to hold his tongue. His animal spirits and vanity

were always impelling him to try to do the one thing which

he could not do. After every attempt,he felt that he had

exposed himself, and writhed with shame and vexation

;

yet the next moment he began again.

His associates seem to have regarded him with kindness,

which, in spite of their admiration of his writings, was not
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anmixed with contempt. In truth, there was in his char-

acter much to love, but very little to respect. His heart

was soft even to weakness: ho was so generous
.
that he

quite forgot to be just ; he forgave injuries so readily that

he mifht be said to invite them, aad was so liberal to

be^gara that he had nothing left foriis tailor and his

bulcher. He was vain, sensual, frivolous, profuse, impro-

vident. One vice of a darker shade was imputed to him,

envy. But there is not the least reason to believe that this

bad passion, though it sometimes made him wince and utter

fretful exclamations, ever impelled him to injure by wicked

arts the reputation of any of his rivals. The truth pro-

bably is that he was not more envious, but merely less

prudent, than liis neighbours. His heart was on his lips.

All those small ' jealousies, which are but too common

amonf men of letters, but which a man of letters who is

also a man of the world does his best to conceal, Goldsmith

avowed with the simplicity of a child. When he was

envious, instead of affecting indifference, instead of damn-

inc with faint praise, instead of doing injuries slily and

in the dark, he told everybody that he was envious. " Do
sot, pray, do not, talk of Johnson in such terms," he said

to Boswell ; " you harrow up my very soul." George

Steevens and Cumberland were men far too cunning to say

such a thing. They would have echoed the praises of the

man whom they envied, and then have sent to the news-

papers anonymous libels upon him. Both what was good

and what was bad in Goldsmith's character was to his

associates a perfect security that he would never commit

such villainy. He was neither ill-natured enough, nor long-

lieaded enough, to be guilty of any malicious ac* which re-

quired contrivance and disguise.

Goldsmith has sometimes been represented as a man of

gtnius, cruelly treated by the world, and doomed to struggle

with diflBculties, which at last broke his heart. But no

representation can be more remote from the trutk He
did, indeed, go through much sharp misery before he had

done anything considerable in literature. But after his

name had. appeared op the title-page of the Traveller, he

had none but himself to blame for his distresses. His

average income, during the last seven years of his life, cer-

tainly exceeded £400 a year, and X400 a year- ranked,

among the incomes of that day, at least as high as £800 a

year would rank at present. A single man living in the

Temple, with £400 a year, might then be called opulent.

Not one in ten of the young gentlemen of good families who
were studying the law there had so much. But all the

wealth which Lord Clive had brought from Bengal, and Sir

Lawrence Dundas from Germany, joined together, would
not have sufficed for Goldsmith. He spent twice as much
ns he had. He wore fine clothes, gave dinners of several

courses, paid court to venal beauties. He had also, it

should be remembered, to the honour of his heart, thoogh

not of his head, a guinea, or five, or ten, according to the

state of his purse, ready for any tale of distress, true or

false. But it was not in dress or feasting, in promiscuous

amours or promiscuous charities, that his chief expense lay.

He had been from boyhood a gambler, and at once the most
Sanguine and the most unskilful of gamblers. For a time

ho put off the day of inevitable ruin by temporary expe-

dients. He obtained advances from booksellers, , by pro-

mising to execute works which he never began. But at

length this source of supply failed. He owed more than

£2000 ; and he saw no hope of extrication from his em-
barrassments. His spirits and health gave way. He was
attacked by a nervous fever, which he thought himself com-

petent to treat. It would have been happy for him if his

medical skill had been appreciated as justly by himself as

by others. Nothwithstanding the degree which he pre-

tended to have recoivid at Padua, he could procure no

patients. " I do not practise," he once said ;
" I make it

a rule to prescribe only for my friends." " Pray, dear

Doctor," said Beauclerk, " alter your rule ; and prescribe

only for your enemies." Goldsmith now, in spite of this

excellent advice, prescribed for himself. The remedy

aggravated the malady. The sick man was induced to call

in real physicians; and they at one time imagined that they

had cured the disease. Still his weakness and restlessness

continued. He could get no sleep. He could take no food.

" You are worse," said one of his medical attendants, " than

you should be from the degree of fever which you have.

Is your mind at ease ] " " No ; it is not," were the last

recorded words of Oliver Goldsmith. He died on the 3d

of April 1774, in his forty-sixth year. He was laid in the

churchyard of the Temple ; but the spot was not marked

by any inscription, and is now forgotten. The coffin was

followed by Burke and Reynolds. Both these great men
were sincere mourners. Burke, when he heard of Gold-

smith's death, had burst into a flood of tears. Reynolds

had been so much moved by the news that he had flnng

aside his brush and palette for the day.

A short time after Goldsmith's death, a little poem ap-

peared, which will, as long as our language lasts, associate

the names of his two illustrious friends with his own. It

has already been mentioned that he sometimes felt keenly

the sarcasm which his wild blundering talk brought upon

him. He was, not long before his last illness, provoked

into retaliating. He wisely betook himself to his pen ; and

at that weapon he proved himself a match for all his

assailants together. Within a small compass he drew with

a singularly easy and vigorous pencil the characters of nine

or ten of his intimate associates. Though this little work

did not receive his last touches, it must always be regarded

as a masterpiece. It is impossible, however, not to wish

that four or five likenesses which have no interest for pos-

terity were wanting to that noble gallery, and that their

places were supplied by sketches of Johnson and Gibbon,

as happy,and vivid as the sketches of Burke and Garrick.

Some of Goldsmith's friends and admirers honoured him
with a cenotaph in Westminster Abbey. Nollekens was
the sculptor, and Johnson wrote the inscription. It ia

much to be lamented that Johnson did not leave to pos-

terity a more durable and a more valuable memorial of his

friend. A life of Goldsmith would have been an inesti-

mable addition to the Lives of the Poets. No man
appreciated Goldsmith's writings more justly than Johnson

;

no man was better acquainted with Goldsmith's character

and habits ; and no man was more competent to delineate

with truth and spirit the peculiarities of a mind in which
great powers were found in company with great weak-
nesses. But the list of poets tO' whose works Johnson was
requested by the booksellers to furnish prefaces ended with
Lyttelton, who died in 1773. The line seems to have been
drawn expressly for the purpose of excluding the person
whose portrait would have most fitly closed the series.

Goldsmith, however, has been fortunate in his biographers.
Within a few years his life was written by Mr Prior (1836),
by Mr Washington Irving (1849), and by Mr Forstei

(1848; 2d ed., 1854). The diligence of Mr Prior deserves
great praise ; the style of Mr Washington Irving is always
pleasing; but the highest place must, in justice, be assigned
to the eminently interesting work of Mr Forster. (M.)

GOLDSTUCKER, Theodor (1821-1872), an eminent
Sanskrit scholar, was born of Jewish parents at Konigsberg
on the 1 8th of January 1821, and, after passing through a
prolonged course of study at the gymnasium, entered the
university in 1836, where he attended the lectures of
Lobeck, Rosenkranz, and Von Bohlen, under the last of
whom he began the study of Sanskrit. In 1 838 ho removed
to Bonn, where he heard W. von Schlegel, LoBsen, and
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Freytag ; and after graduating at Kbnigsberg in 1810, lie

proceeded to Paris, where he heard the lectures and enjoyed

the friendship of Burnouf, and where in 1842 he edited a

German translation of the Frabodha Chandrodaya. From
1846 to 1850 he resided at Berlin, where his talents and
scholarship were recognized by A. von Humboldt; in the

latter year he was induced, for the further prosecution of

his Sanskrit researches, to remove to London, where in 1851

he was appointed professor of Sanskrit in University

Cullege. He now began to devote himself to the execution

ot a new Sanskrit dictionary, of which the first instalment

ajpeared in 1856. In 1861 he published an important

mcnograph, entitled Panmi: his Place in Literature ; and
from 1866 he was one of the chief promoters of the

Sanskrit Text Society, which had been founded in that

year ; he was also an active mernbet of the Philological

Society, and of other learned bodies. His literary produc-

tiveness was not, however, proportionate to the extent and
accuracy of his reading; he had "allowed his learning to

stifle his creative faculty," and a morbid dread of the risk

of making inaccurate or defective statements made him
unduly reluctant to communicate to the world the results

of his laborious collecting and collating. The dictionary,

—so copious as almost to deserve the name of a cyclopaedia

of Indian archaeology,—was never advanced further than to

about the middle of the first letter (1864); and whatever

else he may have written was published anonymously in

various periodicals and works of reference. He died on the

6th of ]\rarch 1872.

GOLF (in its older forms Goff, Goufp, or Gowff, the

last of which gives the genuine old pronunciation) is an
amusement so peculiar to Scotland and so prevalent there

that—unless curling may be held to dispute the place with

it—it may be called, par excellence, the national game.
There seems little doubt the word is derived from the

German kolbe, a club—in Dutch, holf,—which last is

nearly in sound identical, and might give inference for the

gime of a Dutch origin.*

Golf maj'be practised on anygood stretch of meadow-land,

where the grass is not too rank ; but the ground best suited

for the purpose is a reach of undulating down-country,

such as is common on the seaboard,—sandy in soil, and as

such covered with a short crisp iurf, occasionally broken up
by sandholes or " bunkers," and provided, in addition, with

a fair supply of gorse or whin. These " bunkers " and
whins constitute the main " hazards " of the game, in the

avoidance of which skill in it is specially shown ; and
without a fair provision of them, no golfing "links" or
" green " can be held to approach the ideal standard. Small
holes, of about 4 inches diameter, are punched in the turf

at distances indefinitely variable, but ranging from about
loo to 400 or 500 yards ; and from one of these holes into

the next in order, a ball of gutta percha of about If- oz.

weight has to be driven with implements (clubs) of some
variety, devised for the purpose. Their variety is deter-

mined by this, that while, in starting from the hole, the
ball may be teed {i.e., placed where the player chooses,

with a little pinch of sand under it called a tee), it must in

every other case be played strictly from its place as it

chances to lie,—in sand, whin, or elsewhere,—a different

club being necessary in each particular difficulty. These

* From an enactment of James VI. (then James I. of England),
bearing date 1618, we find that a considerable importation of golf balls
at that time took place from Holland, and as thereby " na small
quantitie of gold and silver is transported zievly out of his Hienes'-
kingdome of Scoteland" (see letter c^f his Majesty from Salisbury,.
5th Aug. 1618), he issues a royal prohibition, at once as a wise
economy of the national monies, and a protection to native industry
in the article. From this it might almost seem that the game was at
that date still known and practised in Holland, though it has long
since entirely disappeared there.

clubs may generally be defined as shafts of wood, with so
called heads of wood or iron attached. ^ Starting from the
one hole, it is the immediate aim of the player to drive his
ball as far towards the next as he can. Having got witRin
some moderate distance of it, he proceeds to make his
" approach shot," carefully selecting the appropriate imple-

ment. When he has reached the "putting green,"—

a

smooth space carefully chosen for the purpose,—he essayo

to put (or putt) his ball into the hole ; and generally, if he
does it in two strokes, he may be held skilful or fortunate.

The player who holes hif ball in the smallest number of

strokes is, as matter of course, winner of the hole. Tlie
" approach " and the " putting " are by far the most
difficult, critical, and important parts of the game ; though
no one who is not fairly competent in his driving also is

ever in the least likely to take rank as a first-class player.

The maximum length of a good driving stroke for a first-

class player, not favoured by any exceptional circumstances,

may perhaps fairly be stated as something over 180 yards,

and under 200. For farther details as to the mode and
order of playing, the reader is referred to the set of " rules

"

appended to this article.

The game, in description as above, may not seem very

lively or entertaining ; and it is to be admitted that, seen

for the first time, more especially if played by bungling or

indiffeVent performers, it does not look of much promise.

No game, however, stirs a keener enthusiasm in its votaries

;

and very few people who have ever fairly committed them-

selves to serious practice of it will be found to deny its

extreme fascination. It is a manly and eminently healthful

recreation, pursued as it is mostly amid the fresh sea-

breezes ; while, as exercise, it has this peculiar merit, that,

according to pace, it may be made easy or smart at pleasure,

and thusequally adapts itself to the overflowing exuberance

of youth, the matured and tempered strength of manhood,

and the gentler decays of age.

It is uncertain at what date golf was introduced into Scotland,

but in 1457 the popularity of the game had already become so great

as seriously to interfere with the more important pursuit of archery,

and cause the rulers of the realm to sound a note of alarm. In

March of that year, it is recorded that the Scottish parliament

"decreted and ordained that wapinshawingis be halden be tha

lordis and baronis spirituale and temporale, four times in the zeir
;

and that the futc-ball and golf be utterly crijit doun, aiid nocht vsit ;

and that the bowe-merkis be maid at ilk paroche kirk a pair of

buttis, and schultin be vsit ilk Sunday." It does not appear, how-

ever, that to this patriotic decree of their pailiaraent the people

paid much attention; and fourteen years aftenvards, in May 1471,

it was judged necessary to pass another Act "anent wapenshawings,"

and for opposing " our auld enimies of England." But it seems to

have been pretty much as before ; uhuUin was no more usit,

nor golf the less steadily played because of these decrees of parlia-

ment ; and accordingly in 1491 a final and evidently angry

fulmination is issued on the general subject, with pains and penalties

annexed. It runs thus—" Futeball and Golfe forbidden. Item, it

is statut and ordainit that in na place of the realme there be usit

futeball, ijoljc,crr uther sik unprofitahill sjiorlis, h\i.\. for the commoun
gude of the realme, and defence thereof, that bmcis and schultin be

/united, and bow-markis maid therefor, ordainit in ilk parochin

under the pain of fourtie shillinges, to be raisit be the schireffe and

baillies foresaid," &c. This, be it noted, is an edict of James IV.

;

and it is not a little curious presently to find the monarch himself

breaking his own behest, and setting an ill example to his com-

mons, by practice of this " unprofitahill sport," as is shown by

various entries in the accounts of the Lord High Treasurer of

Scotland (1503-6).

About a centuiy later, tht game again appears on the surface of

history, and it is quite as popular as Ijefore. In the year 1592, the

Town Council of Edinburgh "ordanis proclamation to be maid

* A complete set of them may number about a dozen :— a driving

club, a long, a middle, and a short "spoon" (so called from the face

of the club being spooned, or bevelled, to lift a bad-lying ball), and

a "putter" (the use of which is explained below) are the clubs

formed wholly ot wood, while of iron there are—a heavy and a light

"iron," a driving and a lifting " cleek," possibly also a "putting",

cleek, finally a "niblick," constructed to pick a ball out sf soma

such hole as no other iron can reach.



766 GOLF
threw this burgh that, seeing the Sabboth d«y being the Lordis

day, it becumis every Christiane to delicat hiraselif to the service

of God, thairfore commanding in our soverane lord's name, and

inname of the provost and baiUies, that na inhabitants of the samyn
be seen at ony pastymes within or without the toun, up)un the

Sabboth day, sic as golfe, <£•<;."' The following year the edict was

reaunounced, but with the modification that the prohibition was " in

tyme of sermons/.'

Golf has from old times been known in Scotland as "The
Jtayal and Attcient Game of Goff." Though no doubt Scottish

monarchs handled the club before him, James IV. is the first who
figures formally in the golfing record. James V. was also very

partial to the game distinctively known as "royal"; and there is

some scrap of evidence to show that his daughter, the unhappy
Mary Stuai-t, was, in some sort of feminine way, a golfer. It was
alleged by her enemies that, as showing- her shameless indiflerenco

to the fate of her husband, a very few days after his murder, she

"was seen playing golf and pallmall in the fields beside Seton."'

That her son, James VI. (afterwards James I. of England), was a

golfer tradition confidently asserts, though the evidence which
connects him with the personal practice of the game is slight. Of
the interest he took in it we have evidence in his Act—already

alluded to—"anent golfe ballis," prohibiting their impoitation,

exc«pt under certain restrictions. Charles I. (as his brother Prince

Henry had been^) was devotedly attached to the game. "Whilst

engaged in it on the links of Leith, in 1642, the news reached him
of the Irish rebellion of that year. He had not ,the equanimity
to finish his match, but returned precipitately and in much agitation

toHolyrood.* Long afterwards, while prisoner to the Scots army at

Newcastle, before being given up to the tender mercies of the English
Parliament, he found his favourite diversion in " the royal game.''
" The King was nowhere treated with more honour than at New-
castle, as he himself confessed, both he and his train having liberty

to go abroad and play at goffin the Shield Field, without the walls.""

Of his son, Charles II., as a golfer, nothing whatever is ascertained,

but his brother, James II., was a known devotee. ° After the Restora-

tion, James, then duke of York, was sent to Edinburgh in 1681-2 as

commissioner of the king to parliament, and an historical monument
of his prowess as a golfer, remains there to this day in the "Golfer's

Land,' as it is still called, 77 Canongate. The duke having been
challenged by two English noblemen of his suite, or entourage, to

play a match against them, for a very large stake, along with any
Scotch pJly he mi"ht select, judiciously chose as his partner one
" Johne Patersone, ' a shoemaker—a local crack of the day, it is to

be presumed. , The duke and the said Johne won easily, and half

of the large stake the duke made over to his humble coadjutor, who
therewith built himself the house mentioned above. With the
Revolution royal patronage entirely ceased, to be renewed only in

comparatively recent times. In 1834 William IV. became patron
of the St Andrews Golf Club (St Andrews, the ancient ecclesiastical

metropolis of Scotland, being now, as of old, the most famous seat of

the game), and to approve of its being styled in time coming " The
Royal and Ancient Golf Club of St Andrews." In 1837, as further

proof of royal favour, he presented to it a magnificent gold

medal, which "should be challenged and played for annually;"
and in 1838 the queen dowager, duchess of St Andrews, became
patroness of the club, and presented to it a handsome gold medal

—

"The Royal Adelaide,"—as a mark of her approbation, with a request

that it should be worn by the captain, as president, on all public

occasions. In June 1863 the prince of Wales signified his desire

to become patron of the club, and in the following September was
elected captain by acclamation. The engagements of the prince

did not admit of his coming in person to undertake the duties of the

office, but his brother Prince Leopold, having in 1876 done the club
the honour to become its captain, twice visited the ancient city in

that capacity. Prince Leopold is himself ii keen player, and under
his superintendence a green has been laid out in Windsor-park. The
ancient game of golf has thus fairly now again become as "royal"
as ever it was in its old historic periods.

The later fortunes of the game have been uneventfuL While
always keeping its hold on the affections of the people, it might
readily be shown, that over Scotland generally its tide, till nearly
within our own time, was rather an ebbing than a flowing one.

While it remained a favourite pastime with some of the aristocracy

and gentry who always had a sufficient following where—as instance,
in Edinburgh—the due facilities admitted, the general enthusiasm
for the sport which lives for us in the old records had certainly dis-

appeared, and over various isolated greens, where playin" was at one
time constant, it had virtually and sometimes absolutely died out.

Its increased popularity within recent years has no doubt been
largely due to those general causes which have led to a keener

> Records of the City of Edinburtjh.
2 Jncentories of Mary Queen of Scots, preface, p. Ux, 1863.
' Anonymous flutlior of MS. In the Harlclan Lfbrary,
* SCO History of Leith. bjp A. Compl)i!ll. 1«27.
» Local Records of Northumberland, by John Sykcs, Ncivcaillc, 1833.
• Bobertioa'a Jlistoricat Notice* iff LeUh.

interest in almost every form of out-door amusement, but it is alsw

in some measure to ba attributed to greatly e.\tended railway

facilities, and to the introduction some thirty years ago of the

cheap and durable gutta percha ball to replace the old missile.'

It remains to give some little account of the more noted golf

clubs and golfing grounds. The most famous of golf clubs, to

which primacy is by common consent accorded, is* that of the city

of St Andrews, instituted in 1 754. For various reasons this club has

always been of much more than merely local celebrity. Its member-
ship is far more numerous than that of any other ; nearly all golfers

of note belong to it ; and to its spring and autumn meetings they

flock from every part of the kingdom. To be winner of a medal at

St Andrews is thus the highest honour to which the ambition of the

golfer can aspire. A "round," as it is termed, of the links is

very nearly four miles ; and, extent and quality considered, the

green is on the whole unrivalled by any other in Scotland, Of
greens in Fife of minor importance, those of Elie and Leven may bo

noted. Next in importance to " The Royal and Ancient Golf Club of

St Andrews" ranks " The Honourable the Edinburgh Company of

Golfers," who play over Musselburgh green, one of fair but scarcely

supreme quality. The first of its regular series of minutes bears date

1744, and is signed by Lord PrSsident Duncan Forbes of CuUoden,

but the club itself is beyond question very much older. Of other

Edinburgh golf clubs may be noted "The Bruntsfield," founded

in the year 1760, and the " Edinburgh Burgess," the minute books

of which are preserved since the year 1773, tnough it claims to have
date of origin 1735. In East Lothian, besides the good old "reen

of North Berwick, there are of late years two others,—Gullane

and Luffness,—and on all three excellent golfing sport is to be had.

At the ancient city of Perth, though the ground is but indifferently

adapted for it, the old Scottish game has continuously been main-
tained, and still flourishes. So also in Forfarshire, at the historic

green of Montrose, to which in our own time have been added those

of Monifeith and Carnoustie, which, from their proximity to Dundee,
naturally attract many players ; and all three may be ranked as

greens of fair quality. At Aberdeen, till veiy lately, the game had
quite died out, but it has now been mth more or less of vigoui

resumed. At Stirling likewise it was extinct, but is now again

fairly alive, though under conditions of ground, as at Perth, not

quite satisfactory. At Glasgow also, where on the old " Glasgow
Green" the game was habitually played, it had lapsed into disuse

and even oblivion ; but within the last ten years the general

resuscitation has reached it, and a spirited club now exists there.

If the ground is by no means what might be wished, the Glasgow
golfer, by a very easy railway run, can reach the green of Prest-

wick, near Ayr. The " Prestwick Club " is, by comparison, of

recent Origin, having been organized mainly by the last eari

of Eglintoun, and one or two gentlemen in the neighbourhood,
interested like himself in the game. Except for limitation in

extent, making it impos-sible that a large "field should be accommo-
dated without confusion and even danger, such is the excellence ol

the ground that, as a "sporting" green, to test jJay, that ol

Prestwick is held by competent judges perhaps to surpass all others.'

A second links has recently been opened at Prestwick, and another
at Troon, on the same coast.

The oldest golf club in the kingdom is not improbably that of

Blackheath, near London. The old records of the club were unfor-

tunately destroyed by fire at Greenwich, where they were kept, and
1766 is thus the earliest date for which there is documentary
evidence. ' Tradition places the origin of this club so far back as

1608, when King James, With his Scotch following, brought the

game south into England. Recently another London club has been
starte<l, whoso gi'ound of play is at Wimbledon. Neither green is

of great merit, but both are much prized and frequented by golfers

in and near London. In 1864, at Bideford, in Devonshire, a golfing

green was laid out by the well-known Tom Morris of St Andrews,
and a club was duly instituted, which has since continued to

flourish. This links is one of the finest and most extensive any-
where to bo found, and despite the disadvantage of remoteness and
difficulty of access, the meetings of the club attract players from all

quarters, and are commonly most successful. More lately an excel-

lent green was opened at Hoylake, near Liverpool, and the club

here has also prospered greatly. At Crookham in Berkshire, and
Alnwick in Northumberland, the game is regularly played ; and at

the universities of Oxford and Cambridge rival golf clubs have
within the last few years been formed. In brief, the game has now
t'.ioroughly taken root in England ; from year to year it is rapidly

spreading, and many fine English players have already passed into

the front rank.

In nearly all the British colonies the game has naturalized

itself. Golf clubs of old standing exist at Calcutta and Bombay,
and more casually over India a good deal of play is to bo met
with. Wherever Scots congregate in any numbers a golf club is

pretty Buro to spring up. In Canada and the United States, as in

' The o]d bull was, roughly, a circlet of leather, stitched together In scctloni.
nnil stuffed U9 hard as a stone wltli feathers. It was about twice (he price of thQ
present ball, and almost Incomparably less durable.
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Australia and New Zealand, many cluts may te found flourishing

;

and, oddly'enough, at Pau in the Pyrenees, a golf club has long

existed. An export of clubs and balls to all thesR golfing depend-

encies has long formed, and stiU forms, an important item of the

inanufacture.

We must not quit the subject without malsing note of one pleasing

innovation. Some six or eight years ago, the ladies took to the

game, and since have diligently prosecuted it in large numbers,

some attaining no mean proficiency. They have hitherto confined

themselves to the "short game," as it is termed, or putting;

and wirere a separate piece of ground has been assigned them, as

at St Andrews, North Berwick, and elsewhere, the " Ladies' Links
"

form a pretty and charming adjunct to the main green.'

We append the more important rules of the game, as played by
"The Royal and Ancient Golf Club of St Andrews," which, though
it h»s no claim to give law to other clubs, may be accepted as, on
the whole, the best authority on the sul^ject :

—

I. Mode (aid Order of Playing the Game.—The game of golf is

played by two persons, or by four (two of aside), playing alternately.

It may also be played by three or more persons, each playing his

own ball. The game commences by each party playing off a ball

from a place called the tee, near the first hole. In a match
of four, those who are opposed to each otber, and to play off,

shall be named at starting, and shall continue so during the

match. The person entitled to play off first shall be named by
the parties themselves : and although the courtesy of starting is

generally granted to old captains of the club, or members, it

may be settled by lot or toss of a coin. The hole is won by the

party holing at fewest strokes, and the reckoning of the game is

made by the terms odds and like, one more, two more, liQ. The
party gaining the hole is to lead, unless his opponent has won the.

jirevious match, in which case the latter leads off, and is entitled to

claim his privilege, and to recall bis opponent's stroke should he
play out of order. One round of the links, or 18 holes, is reckoned

a match, unless otherwise stipulated. If, in a double match, one
person shall play twice in succession, he loses the hole.

II. Place of Teeing.—The ball must be teed not nearer the hole

than eight, nor further than twelve club lengths, except where
special ground has been marked by the conservator of the links,

which shall be considered the "teeing ground," and the balls shall

be teed within and hot in advance of such marks. After the balls

arc struck off, the ball farthest from the hole to which the parties

are playing must be played first. When two parties meet on the

putting green, the party first there may claim the privilege of holing
out, and any party coming up must wait till the other party has
played out the hole, and on no account play their balls up lest

they should annoy the parties who are patting. No player may
play his teed ball till the narty in front have played their second
strokes.

III. Changing the Balls.—The balls struck off from the tee must
not bo changed, touched, or moved before the hole is played out
(except in striking, and the cases provided for by Rules VI If.,

XVlll., and XIX.) ; and if the parties are at a Joss toknow the

one ball from the other, neither shall bo lifted till both parties-

agree.

IV. Lifting of Brcak-CltCbs, &c.—All loose impediments within

9 club length of the ball may be removed on or off the course, when
the ball lies on grass (see Rules VI. and XII.) When a ball lies

in a bunker, sand, or any other hazard, there shall be no impression

made, nor sand or other obstacle removed by the club, or otherwise,

either on or off the green, before striking at the ball. When a ball

lies within a club length of a washing.tub, the tub may be removed,
and whett"on clothes the ball may be lifted and dropped behind
them,

V. Entitled to see the Sail.
—

'WTien a hall is completely covered
with fog, bent, whins, kc, so much thereof shall be set aside as

that the player shall merely have a view of his ball before he plays,

whether in a line with the hole or otherwise. A ball stuck fast in

wet ground or sand may be taken out and replaced loosely in the
hole it has made.

VI. Clearing the Putting Green.—All loose impediments, of

whatever kind, may be lifted on the putting green or table-land on
which the hole is placed (excepting as declared in Rule IV.), which
is considered not to exceed twenty yards from the hole. Nothing
can be lifted either on the course or putting green, if it is to move
the hall out of its position.

VII. Lifting Balls.—When, on any ^art of the course, or off it,

or in a bunker, the balls lie within six inches of each other, the ball

nearest the hole must be lifted till the other is played, and then
placed as nearly as possible in its original position—the six inches
to be measured from the surface of the balls. In a three-hall match,
the ball in any degree Interposing between the player and the hole
on the putting green, must be played out.

VIII. Ball in Water, or in the Burn, and Place ef Pe-tecing.—
If the ball is in water, the player may take it out, change the ball

if he pleases tee it, and play from behind the hazard, losing a
stroke. Ifthe ball lies in any position in the burn across the first

hole, the player jnay take it out, tee it on the line where it entered
the burn, on the opposite side from the hole to which he is playing,
and lose a stroke

; or ho may play it where it lies, without a
penalty. However, should a ball be driven into the Eden at the
high hole, or the sea at the first hole, the ball must be placed a
club-length in front of either sea or river, the player or party losing
a stroke. In playing for a medal, a hall driven into the Eden may
be treated as a lost ball.

IX. PMhs of the Green.—Whatever happens to a ball by accident,
such as striking any person, or being touched with the foot by a
third party, or by the fore cady, must be reckoned a rub of the
green, and submitted to. If, however, the player's ball strike his
opponent, or his opponent's cady or clubs, the opponent loses the
hole ; or if he strikes himself or his partner, or their cadies or clubs,
or if he strikes the baU a second time while in the act of playing,
the player loses the hole. If the i)layer touch the ball with his
foot, or any part of his body, or with anything except his club, or
if he with his club displace the ball in preparing to strike, he loses
a stroke ; and if one party strikes his opponent's ball with his club,
foot, or otherwise, that party loses the hole. But if he plays it
inadvertently, thinking it his owu, and the opponent also plays
the wrong ball, it is then too late to claim the penalty, and the hole
must bo played out with the balls thus changed. If, however^ the
mistake occurs from nrong information given by one party to the
other, the penalty cannot be claimed ; and the mistake, if discovered
before the other party has played, must be rectified by replacing the
ball as neany as possible where it lay. If the player's ball be played
away by mistake, or lifted by a third party, then the player must
drop a ball as near the spot as possible, without any penalty.
Whatever happens to a ball on a medal day, such as a player
striking his cady, or himself, or his clubs, or moving the ball with
his foot or club/ or his cady doing so, or the player striking it twice
before it stops motion, the player in such cases shall lose one stroke
only OS the peUalty.

X. Ball Lo%t.—\i a ball is lost, the player (or his partner, in a
double match) returns to the spot, as near as possible, where the
ball was stnick, tees another ball, and loses both the distance and
a stroke. If tlie original ball is found before the party has struck
the other ball, the first shall continue the one to be played

XI. Cluh Breaking.—If, in striking, the club breaks, it is never-
theless counted to be a stroke, if the part of the club remaining in

the player's hand either strike the ground or pass the ball.

XI [. Holing out the Ball.—In holing, no mark shall be placed,'

or hue drawn, to direct the ball to the hole j the ball must be
played fairly and honestly for the hole, and not on your opponent's
ball not being in the way tc the hole ; nor, although Ijing in the
way to the hole, is the player entitled to play with any strength
upon it that might injure his opponent's position, or greater than
is necessary honestly to send yovu-own ball the distance of the hole.

Either party may smooth sand lying around the hole, but this must
be done lightly and without pressure, or beating down with the

feet, club, or otherwise. If, in holing out, the ball rests upon the

flag-stick in the hole, the player shall be entitled to have the stick

removed, and if the ball falls in, it shall be considered as holed
out ; but either party is entitled to have the flag-stick remove^
when approaching the hole.

XIII. Unjilaying Balls.—In Match playing every ball must hS
played, wherever it lies, or the hole be given up, excepting when it

lies on clothes, in water, or in the bed of the bum (see Rules IV.

and VIII.), or in any of the holes, or short holes,.made for golfing,

in which latter case it may be lifted, dropped behind the hazard, and
played without losing a stroke. In Medal playing a ball may,
under a penalty of two strokes, be lifted out of a difficulty of any
description, and teed behind the hazard, and if in any of the golfing

holes, it may be lifted, diopped, and played, without a penalty. In

all cases where a ball is to be dropped, the party doing so shall front

the hole to which he is playing, standing close on the hazard, and
drop the ball behind him from liis head.

XV. Asking Advice.—K player must not ask advice about the

game, by word, look, or gesture, from any one except his own cady,

his partner's cady, or his partner.

XVIII. Balls Splitting.—If a hall shall split into two or more
pieces, -a fresh ball shall be put down where the largest portion of

the ball lies ; and if a ball is cracked the player may change it on
intimating his intention of doing so to his opponent.

XIX. Breach of Rules.—Where no penalty for the infringement

of a_rule is specially mentioned, the loss of the hole shall be under-

stood to be the penalty.

Golf which, as we have seen, has a history of some interest, has

also a literature (copious in verse and prose), and a somewhat
amusing anecdotage. In Golf, a Poyal and Ancient Game, a work
issued in 1875 by Mr Robert Clark of Edinburgh, a well-known and

accomplished adept, a very careful collection.will be found of every-

thing connected with the game which in this form deserves pre-

servation. Through the ready kindness of the author this ad-

mirable compendium has been available, and free use has been made
of it, in the preparation of this article. (P. P. A.)
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jOLGOTHA. See jEBUSAtEM.

GOLIUS, Jacobus. (1596-1667), Orientalist, was born

at the Hague in 1596, and studied at Leyden, where in

Oriental languages he was the most distinguished pupil

of Erpenius. In 1 622 he accompanied the Dutch embassy

to Morocco, and on his return he was chosen to succeed

Erpenius (1624). In the following year he set out on a

Syrian and Arabian tour from which he did not return until

1629. The remainder of his life was spent at Leyden

where from that date he held the chair of mathematics as

well as that of Arabic until his death, which occurred oa

September 28th, 1667.

His most important work is the Lexicon Arabico-Latinum, fol.,

Jyeyden 1653, which, based on the Sihah of Al-Jauhari, has only

recently been superseded by the corresponding work of Freytag.

Among his earlier publications may be mentioned editions of vari-

ous Arabic texts (Proverbia quccdam, Alis, imperatcris Micslcmici,

et Carmen Tograi, poetm doclissimi, neenon disscrtatio qiuzdam Aben
Syna, 1629 ; and Ahmedis AraisiadtB vitoe et rerum gesiarum

Timuri, qui vulgo Tamerlane^ dicitur, historia, 1636). In 1656 he

published a new edition, with considerable additions, of the Gram^
matica Arabica of Erpenius. After his death, there was found

among his papers a Diclionarium Pcrsico-Laiinum which was pub-
lished, with additions, by Edmund Castell in his Lexicon Ecpla-
gloiton (1669).. Golius also edited, translated, and annotated the

astronomical treatise of Alfragan \Muhanimedis, -filii Kcliri Fer-

ganensiSi qui vulgo Al/raganus dicitur, Memenia Astronmhica
Arabice et Latine, 1669).

GOLLNOTV, a town in the Prussian province of Pomer-

ania, government district of Stettin, is situated on the right

bank of the Una, 14 miles N.N. El of Stettin, with which

it has communication by steamer. It possesses two suburbs,

and has manufactures of linen and woollen goods, copper

wares, ribbons, paper, and tobacco. GoUnow was founded

in 1190, was raised to .le rank of a town "by Barnim I. in

1268, and in 1314 received Liibeck rights. It was formerly

a Hanse town, and came into the possession of Prussia in

1720. The population in 1876 was 7913.

GOLNITZ, or Gollnitz (GoLNiczBlirrA), a mining
town of Hungary, on a river of the same name, in the

county. of Szepes (Zips), about 18 miles south-west of

Eperies, 48" 51' N. lat., 20° 59' R long. Li the vicinity

are iron and copper mines, which, with the forges, and the

nail and wire factories, ifec, afford employment to most of

the inhabitants. It is the seat of a mining council and
tribunal, has Roman Catholic and Protestant churches, post

and telegraph offices, and a high schooL In 1870 the popu-

lation amounted to 5205, composed of Mag)'ars, Sl^vs, and
Germans. Gdlnitz was formerly a royal free town; its.

chief importance now is as a mining centre.

GOLOVNIN, Vasilt Mikhailotjch (1776-1831), a

Russian vice-admiral, was born April 20, 1776, in the \^-

lage of Gulynbi, in the province of Ryazan, ^nd received

his education at the Cronstadt naval school From 1801
to 1806 he served as a volunteer in the English ngry. In
1807 he was oommissioned by the Russian Government to

survey the coasts of Kamchatka and of "Russian America,

including also the Kurile Islands. Golovnin sailci round
the Cape of Good Hope, and on October 5, 1809, arrived in

Kamchatka. In 1 8 1 0, whilst attempting to survey the coast

of the island of Kunashit, he. was seized by the Japanese,

and was retaiaed by them as a prisoner until October

13, 1813, V7hen he was liberated, and in the following year

he returned to St Petersburg. Soon after this the.Govern-
ment planned another, expedition, which had for its object

the circumnavigation of the globe by a Russian ship, and
Golovnin was appointed to the command. He started from
St Petersburg on the 7th September 1817, sailed round
Cape Horn, and arrived in Kamchatka in the following May. •

He returned to Europe by way of the Cape of Good Hope,
and landed at St Petersburg, Seplemt>er 17, 1819. He
died July 12, 1831.

Golovnin published several works, of which the following are the

most imxjortant :

—

Journey to Kamchatka, 2 vols., 1819 ; Journey
round the World, 2 vols., 1822 ; and Narrative of my Captivity in

Japan, 2 vols., 1816. The last has been translated into French,

Gennan, and English. A complete edition of his works was pub-

lished at St Petersburg, 1864, in five volumes, with maps and charts,

and a biography of the author by N. Grech.

GOLTZ, BoGUun. (1801-18.70), humorist and satirist,

was burn of a Germati family settled at WarsaTr, March 20,

1801. At the age of seven he was taken by some friends

to Konigsberg, and after studying at the gjTnnasiuni was

placed under the care of a country clergyman near Marien-

werder. He next went to the gymnasium of Marienwerder,

and finally returned to Konigsberg. In 1817 he began to

learti practical farming on an estate near Thorn; but the

strong desire which he felt for scientific culture led him, five

years later, to the university of Breslau. There he at first

entered upon the study of theology, but he did not pursue it,

selecting instead philosophy and philology. The next year

he bought an estate near Thorn, married the daughter of a

Prussian officer, and applied himself to the duties . of a

farmer. He did not succeed ; and after other equally un-

successful experiments in the same line in Poland and

Prussia, he retired in 1830 to the small town of Gollub,

and devoted himself to literary studies, Sixteen years of

meditative seclusion passed away j and then, having taken

up his abode at Thorn, he gave to the world the first fruits

of his studies and reflexions in the chafrming poetic Buck
der Kindheit (1847), in which he delineates the incidents

and impressions of his own childhood with a tender feeling

like that of Jean PauL The dates which he gives in this

narrative are inconsistent with those which he furnished for

the memoir in Brockhatis's Conversations-Lexikon ; and a

chronological difficulty is thus created which perhaps it may
not be possible to solve.

The Bttch det- Kindheit was speedily followed by a satiri-

cal and polemical epistle against Ronge and the friends of

enlightenment, w^hich he entitled Deutsche Sntartung in der

lichtfreundlichen tiHd modcmen Lehejisart, For the purpose

of enlarging his experience of men, and of amassing stores

of material for his art as humorist and reformer of human
life and society, he' undertook a course of extensive travels,

visiting Germany, France, England, Italy, and Egypt. In

1850 he published Da^ Iltnschendaset/n in seinen weltevngen

Ziigen and Zeichen. This -was followed by another poeti-

cally conceived work on his own early life, entitled Ein
Jugendlehen: Biographisches Idyll aus Westprevssen (l?i52),

and by £in Kleinstadter in Aegyptev- (1853). In his next

work, Der- Mensch und die Leute (1858), he especially dis-

plays his peculiar powers in profound and acute sketches

of various races of men. 'It is a book of enduring value.

His Die Deutschen, consisting of a series of studies on the

history and peculiarities of the genius of the Germans,

appeared in 18fiQ. His oth^r works are Ziir charahteriitik

und Naturgeschichie der Frauea (1859), Typen der

Gesellschaft (I860), Die Bildungund die Gebildeten (1864),-

Vorlesungen (1869), and Die Weltklugheit und die Lehena

tceisheit mil ihren correspoxidireuden Studien (1869),

Goltz is a follower of Jean Paul, and has many of the

characteristics of his master ; but he takes a lower place as

literary artist," wanting Jean Paul's creative imagination,

'"'e died at Thorn, November 11, 1870.
An interesting essay on Goltz was contributed by the. poet,

Rudolf Gottschafl, to Unsere Zeit, new series, 1871.

GOLTZIUS, Hendkik (1558-1617), a Dutch painter

and engraver, was born in 1558 at Miilebrecht, in the duchy

of Juliers. After studying painting'on glass for some years

under his father, he was taught the use of the burin by Dirk

Volkertsz Coomlert, a Dutch engraver of mediocre attain-

ment, whom he soon surpassed, but who retained his services

for his own advantage. He was also employed by Philip
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3all6 to engrave a set of prints of the history of Lucretia,

A.t the age of twenty-one he married a widow somewhat
idvanced in years, whose money enabled him to establish at

Haarlem an independent business ; but his unpleasant rela-

tions with her so affected his health that he found it advis-

able in 1590 to make a tour through Germany to Italy,

where he acquired an intense admiration for the works of

Michelangelo, which led him to surpass that master in the

grotesqueness and extravagance of his designs. He returned

to Haarlem considerably improved in health, and laboured

there at his art till his death, January 1, 1617. Goltzius

ought not to be judged chiefly by the works he valued most,

his eccentric imitations of Michelangelo. His portraits,

though mostly miniatures, are master-pieces of their kind,

both on account of their exquisite finish, and as fine studies

of individual character. Of his larger heads, the life-size

portrait of himself is probably the most striking example.

His " master-pieces," so called from their being attempts
to imitate the style of the old masters, have perhaps been
overpraised. In his command of the burin Goltzius is not

surpassed even by Diirer; but his technical skill is often

unequally aided by higher artistic qualities. Even, how-
ever, his eccentricities and extravagances are greatly counter-

balanced by the beauty and freedom of his execution. He
began painting at the age of forty-two, but none of his

works in this branch of art—some of which are in the im-

perial collection at Vienna—display any special excellences.

He also executed a few pieces in chiaroscuro. His prints

amount to more than 300 plates, and are fully described in

Bartsch's Peintre-graveur, and "Weigel's supplement to the

ssme work.

GOMARUS, Francis (1563-1641), professor of theology

at Leyden, was born at Bruges on the 30th January 1563.

His parents, having embraced the principles of the Reforma-
tion, emigrated to the Palatinate in 1576, in order to enjoy

freedom to profess their new faith, and they sent their son

to be educated at Strasburg under John Sturmius. He re-

mained there three years and then went to Neustadt, whither

the professors of Heidelberg had been driven by the elector-

palatine beca'use they were not Lutherans. He did not stay

long at Neustadt, but crossed to England towards the end
of the year 1582, and entered first the university of Oxford,

where he attended the lectures of John Raynold, and then

the university of Cambridge, where he attended those

of William Whitaker. At Cambridge he received his

bachelor's degree in June 1584, and thence proceeded

to Heidelberg, where the faculty had been by this time re-

established, and coutinued his studies there. for two years

more. He was called to be minister of a Reformed church

in Frankfort in 1587, and laboured there till the congrega-

tion was dispersed by the persecution of the year 1593. In
159-4 he was appointed professor of theology at Leyden,
and before going thither received from the university of

Heidelberg the degree of doctor. He taught quietly at

Leyden till 1603, when Arminius came to be one of

his colleagues in the theological faculty, and began to teach

Pelagian doctrines and to create a new party in the uni-

versity. Gomarus immediately set himself earnestly to

oppose these views, in his classes at college, and wherever
he found opportunity. He became the leader of the

opponents of Arminius, who from that circumstance came
to be known as Gomarists. He engaged twice in personal

disputation with Arminius in the assembly of the estates

of Holland in 1608, and was one of five Gomarists who
met five Arminians or Remonstrants in the same assembly

in the following year. On the death of Arfninius shortly

after this tilne, Vorstius, who sympathized with his views,

was appointed to succeed^ him, in spite of the keen opposi-

tion of Gomarus and his friends ; and Gomarus took his

defeat so ill that, rather than have such a man for his

colleague, he resigned his post, am went to "Middleliurg In
1611, where he became minister of a congregation and gave
public lectures. From this place he was called to a chair
of theology at Saumur, where he remained four years, and
then accepted a call as professor of theology and Hebrew
to Groningen, where he stayed till his death on 11 ch

January 1641. He took a leading part in the synod of
Dort, assembled in 1618 to judge of the doctrines of
Arminius. He was a man of ability, enthusiasm,, and
learning, a considerable Oriental scholar, and also a keen
controversialist. He took part in the translation of the
Old Testament into Dutch in 1633, and after his death a
book by him called the Lyra Bavidu was published, which
sought to explain the principles of Hebrew metre, and which
created some controversy at the time, having been opposed
by Louis Capel. His works were collected and pubUshed
in one volume folio, in Amsterdam in 1645.
GOMBROON, another name for Bender-Abbasi ('^v.).

GOMER, the eldest son of Japhet (Gen. x. 2), and an
ally of Gog (Ezek. xxxviiL 6), has usually, since Calmet's
time, been identified with those Cimmerii who, originally

inhabiting the districts to the N.E. and N. of the Black
Sea and Sea of Azoff, at an early period began to penetrate

as far as to Asia Minor, and in the 7 th century B.C. overran
Lydia, though without leaving permanent traces of their

presence. This identification, however, is to be met witli

in none' of the older writers. Josephus understands the

Galatians of northern Phrygia to be intended; and Gimmeri
or Gamir was, in the language of the ancient Armenians, a
usual designation for their neighbours the Cappadocians
(see Dillmann on Gen. x. 2 ; whose authority is Kephalion.

in the Armenian version of the Chronica of Eusebius, ed.

Aueher). It is not impossible that an intimate ethnologi-

cal connexion between the Cappadocians of Kenhalion and
the Cimmerians of Homer may ultimately be established

;

but meanwhile it is important to observe that the three

sons of Gomer, as named in Gen. x. 2, admit of a tolerably

definite localization. Ashkenaz, who has sometimes been

identified with the Germans, is almost certainly the same
as the Ascanians, a very ancient tribe of northern Phrygia
(c/. Strabo, xii. 4, 5, sqq., and note the juxtaposition in Jer.

li. 27). Riphath has nothing to do with the Rhipaean

mountains, with the Carpathians, or with Niphates, but, as

Josephus has pointed out, is to be identified with

Paphlagonia; as Bochart has shown, the name probably sur-

vives in 'P)j/8os, the designation of ariver in Bithynia, and
in 'Prj/SavTia, a district situated on the Thracian Bosphorus.

Although Togarmah is by 'Josephus interpreted as equi-

valent to Phrygia, there is a considerable amount of ancient

testimony in favour of its identification with Armenia. It

is possible that the same root is actually at the basis of the

two words ; at all events the connexion is assumed in the

account which the Armenians themselves give of their

legendary history.

GONDA, a district of Oudh, lying between 26' 46' and
27° 50' N. lat, and between 81° 35' and 82° 48' E. long.,

bounded on the N. by the lower range of the Himilayas,

on the E. by Basti district, on the S. by Fyzabad and Bara
Banki, and on the W. by Bharaich, and having an area of

2824 square miles.

Gonda presents the aspect of a vast plain with very slight

undulations, studded with groves of mango trees. The
surface consists of a rich alluvial deposit which is naturally

divided into three great belts known as the iardi or swampy
tract, the vparhdr or uplands, and the tarhdr or wet low-

lauds, all three being marvellously fertile. Several rivers

flow through the district, but only two, the Gogra and

RApti, are of any commercial importance, the first being

navigable thvouehout the year, and the latter during the

rainy'season. The couuiry is dotted over with small lakes.
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the water of wliicli is largely used for irrigation. The ferce

natures consist of tigers, leopards, bears, wolves, and deer.

Large game birds are plentiful.

This district has no particular history of its own ; what ancient
history it has is included in that of Oudh. On the outbreak of the
mutiny, the raja of Goada, after honourably escorting the Govern-
ment treasure to Fyzabad, joined the rebels. His estates, along
with those of the rani of Tulsipur, were confiscated, and conferred

as rewards upon the mahardjas of Balrampur and Shahganj, who
had remained loyal. The censils of 1869 disclosed a population of

1,166,515 (602,862 males, and 563,653 females)—Hindus, 1,049,397;
XIahometans, 117,070; Christians—European, Eurasian, and native
—48. Five towns contain a population exceeding' 5000, namely,
Gonda, Balrampur, Colonelganz, Nawabganj, and Utraula. Kice;

wheat, and barley are the chief products of the district. The
area under cultivation is 993,858 acres. The exports are rice and
food grains ; the imports, cotton, European piece goods, and salt.

The administration is under a deputy commissioner, aided by two
European assistants. The total revenue (1875-76) amounted to

£135,509 ; the expenditure to £15,810. The police force (1873)
consisted of 484 officers and men, maintained at a cost of £6655.
Education is still in its iufancy. In 1875-76 there were 116 schools
under Government inspection, attended by 5879 pupils. Fever is

prevalent throughout the district. The other principal diseases are

scurvy, cholera, diarrhoea, and goitre. The average rainfall luring
the eleven years 1865-1875 was 42'0 inches. Tho average yearly

temperature is 77"5° Fahr., the highest recorded being 106°, the
lowest 48°.

GoNDA, the chief town and administrative headquarters

of Gonda district, in 27° 8' N. lat. and 82° 1' E. long.

The site on which the town now stands was originally a
jungle, in the centre of which was a cattle fold (Gontha or

GothAn), in which the cattle were enclosed at night as a
protection against wild beasts, and from this the town
derived its name. The place was formerly celebrated for

the manufacture of shields ; now it is neither of com-
mercial nor of religious importance. The town contains a
civil station, dispensary, school, literary institute, court-

house, and jail. Population, I3-,722.

GONDAR, pro{)erly Guendae, a town of Abyssinia,

formerly the capital of the Amharic kingdom, is situated

on a basaltic ridge in the country of Dembea, about 21
miles N.E. of Lake Tsana or Tana, a splendid view of

which is obtained from the castle. According to Riippeli,

its latitude is 12° 35' N. and its longitude 37° 31' 57" E.,

and it lies 7460 feet above the level of. the sea. Two
streams, the Angreb on the east side and the Gaha or

Kaha on the west, flow down from the ridge, and meeting
below the town pass onwards to the lake. In the Gaha
the Christian inhabitants of Gondar are accustomed to

bathe in vast disorderly crowd.? on the feast of St John the

Baptist (10th September), and again in a, more decent
manner on the anniversary of the Saviour's birth. The
town is divided into several districts separated from each
other by wood and field,—one being the AbunBed or

bishop's quarter, another the Etchege-Bed or quarter of

the prior or chief of the monks, while a third takes its

name from the Debra Birhan or Church of the Light,'

and a fourth fron^ the Gemp or castle. This was at

one time a splendid pile, designed on the plan of a
mediaeval stronghold; and the solidity of its masonry, the
beauty of its ornamentations, and the general effect of its

arrangement stand in striking contrast to the mean and
monotonous houses of the town, which are all erected after

the cylindro-conical tjrjje. It was built in the 16th
century for King Soeinius by the Portuguese adventurers,

who employed Indian workmen in its erection. At some
distance there is another palace built at a later date for Ras
Michael, which affords no bad imitation of the Portuguese
style. Upwards of forty churches, all in the circula'r

Abyssinian style, are said to exist in the town and
immediate vicinity ; of these the most important, is

tho Quisquam or Flight into Egypt, erected by Mint-
wab Muntwar, the empress mother of Yasu the Great

and Yasu the Little. The painting of the interior was
probably executed by the Venetian artists mentioned by
Bruce. ' The city was founded in the 15th century by
emperor Fasijidas, or A'lem-Seged ; it has been frequently

sacked, and in 1868 it was laid in ruins by Theodorus,
who did not spare either the castle or the churches. The
population, estimated by Bruce at 10,000 families, has

been brought to a very low ebb by the political distrac-

tions of the country. In 1853 Heuglin thought the in-

habitants might number from 5000 to 6000, and in 1861-62
he raised the figure to from 6000 to 7000. About 2000
of the number are Mahometans, and there is a considerable

settlement of Jews (Falasha). Cotton cloth, gold and
silver ornaments, copper wares, fancy articles in bone and
ivory, excellent saddles, and shoes are among the products

of the local industry. ' The shoes are made almpst ex-

clusively for the clergy, as the ordinary Abyssinians either

go barefoot or wear sandals. See especially Eiippell, Iteue

in Ahysdnien, Frankforton-the-Main, 1838-40; Heuglin,

Reise nach Abessinien, Jena, 1868; Lejean, Voyage en

Abyssinie, Paris, 1872; and Raffray, A/rique Occidentale,

Paris, 1876. ' Views of the castle are given by Henglir

and Raffray.

GONDOKORO. See Ismailia.

GONDWANA, a tract of country in Central Indrh, ex-

tending from the 19th to the 25th degree of N. lat., deriv-

ing its name from the aboriginal tribe of Gonds, who form

the predominant element in the population. The tract may
be considered as comprising part of the British territory

of S^gor and Nerbudda, with the districts of SingrauU, Chotk
N.'lgpur,-and Sirguja, the 'petty native states on the S.W.
frontier of Bengal, the Cuttack Mahals, and the northern

portion of N.lgpur. It is estimated to be 400 miles in

length by 280 in average breadth. Gondwdna, in its most

extensive sense, includes all that part of India within the

above-mentioned boundaries which remained unconquered

by the Mahoinetans up to the reign of Aurungzebe. But
Gondwdna proper is limited to four districts, named Mdndla,

Chhatisgarh, Ndgpur, and ChAndal, and it stretches south

along the east side of the Wardha and Goddvari, to within

100 miles of the mouth of the latter. The greater part of

this province is a mountainous, unhealthy, and ill-watered

country, covered with jungle, and thinly inhabited ; and
to its poverty and other bad qualities its independence may
be ascribed. A continued chain of moderately elevated

hUls extends from the southern frontier of Bengal almost to

the Goddvari, and by these the eastern was formerly separ-

ated from the western portion of the Ndgpur dominions
This province contains the sources of the Nerbudda and, the

Son, and is bounded by the Wardha and ' Goddvari ; but a

want of water is still the general defect, the streams by
which it is intersected, namely, the Mah,inadi, Kirun,

Hatus, and SiUir, beiv.g inconsiderable, and not na'vigable

within its limits. The Gonds, or the hill tribes who took

refuge in the mountains and fastnesses from the invaders

of the country, are the original inhabitants of the country,

and, till recently, retained all their primeval habits of

barbarism. They have now adopted a form of Hinduism,

but they retain many of their ancient customs, and abstain

from no flesh except that of the ox, cow, and bull. Accord-

ing to the census of 1872 they numbered 2,041,276, or

nearly 25 per cent, of the entire population of the Central

Provinces. The more fertile tracts of Gondwdna were sub-

dued at an early period by the Marhattis, who • claimed as

paramofifat over the whole. The inhabitants were rendered

nominally tributary; but it was found impossible to

collect any revenue froin them -without military force, so

that, in fact, the collection of the revenue was like a

plundering expedition, the cost of which always exceeded

the profit.
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Duiing the war against the Pindaris in 1818, when the British

troops inva'ied the territories of Appa Sahib, the raja of Nagpur,
their operations were greatly facilitated by the insurrection of the

hill tribes, who occupied the passes into the Nagpur territories.

For a long series of years it was the policy of the raja of this terri-

tory, a descendant of Sivaji, to interfere as little as possible with
the neighbguring powers. At length, in 1803, Raghoji Bhonsla

•was induced, in an evil hour for himself, to depart from this system
»f neutrality, and to join Sindhia in a confederacy against the

British. He was soon reduced, however, by the defeats which the

confederates sustained at Assaye and Argaum, to sue for peace, as

the price of which he ceded a large portion of his dominions to the

touquerors, namely, the proWnce of Orissa. After the death of

this raja, the throne, contested by various competitors, was at last

secured by Appa Sahib, his nephew, who, in the war ngainst the

Pindaris, joined the coalition against the British power, and was
involved in ruin along with his other allies. A treaty of peace was
concluded with him, which he violated ; and he was finally deposed

in 1818, and the grandson of the late raja put in his stead. The
Salter prince, after a reign of 35 years, died without issue in 1853 ;

the dynasty thus became extinct, and the kingdom of Nagpur fras

iacorporated with the British empire, and now forms the chief

roramissionership of the Central Provinces.

GONG (Chinese, gong-gong or tam-tam), a sonorous or

ransical instrument of Chinese origin and manufacture,

made in the form of a broad thin disc with a deep rim.

Gongs vary in diameter from about 20 to 40 inches, and

Uiey are made of bronze containing a maximum of 22

parts of tin to 78 of copper ; bub in many cases the pro-

portion of tin is considerably less. Such an alloy, when
east and allowed to cool slowly, is excessively brittle, but

it can be tempered and annealed in a peculiar manner. If

suddenly cooled from a cherry-red heat, the alloy becomes
30 soft that it can be hammered and worked on the lathe,

aaJ afterwards it may be hardened by re-l^eati.ng and cool-

ing it slowly. In these properties, it will be observed, the

alloy behaves in a manner exactly opposite to steel, and the

Chinese avail themselves of the known peculiarities for pre-

paring the thin sheets of which gongs are made. They
cool their castings of bronze in water, and after hammering
out the alloy in the soft state, the finished gongs are

hardened by heating them to a cherry red, and allowing

them to cool slowly. The gong is beaten with a round,

hard, leather-covered pad, fitted on a short stick or handle.

It emits a peculiarly sonorous sound, its complex vibrations

bursting into a wave-like succession of tones, sometimes
shrill, sometimes deep. In China and Japan it is used in

religious ceremonies, state processions, marriages, and other

festivals ; and it is said that the Chinese can modify its

tone variously by particular ways of striking the disc.

Among Western communities it is only employed as a
substitute for a dinner bell or a general household signal.

GONGORA Y ARGOTE, Luis de (1561-1627),
Spanish, lyric poet, was born at Cordova, on the 11th of

July 1561. His father, Don Francisco de Argote, was
enrregidor of that city ; and his mother, Doua Leonora de
G6ngora, was descended from an ancient and noble family
ef Navarre. Having been sent, at the age of fifteen, as a
student of civil and canon law to the university of Sala-

manca, he soon took a prominent place among his fellow-

students ; but the great talent which he exhibited did not
point in the direction either of legal or of diplomatic em-
ployments. Leaving the university some years afterwards
{the exact date is unknown) without a degree, but already
with a considerable literary reputation, he returned to
Cordova, where he had succeeded to a moderate property,

and where he was able to associate on terms of intimacy
and equality with the best society of the city and province.

Lope de Vega, writing about 1593, speaks of him as sur-

rounded there by a literary society, and acknowledged as its

chief. In 1604, when past his fortietli ^ear, he took the

tonsure, and accepted a prebendal stall in the cathedral of

Cordova,—steps which ha?e usually been attributed to

worldly or socdid mcti'^es. bat •wWch really cannot be re-

garded as unnatural cr unbecoming in a man circumstanced
as he was. From this time he began to spend a portion of

each year at the seat of the court, first at Valladolid and
afterwards at Madrid, where as Pellicer, his contemporary,
remarks, he " noted everything and pecked at everything
with his satirical pen.'" His circle of literary and other dis-

tinguished admirers was' now greatly enlarged; but the

acknowledgment which the court accorded to his singular

genius was both slight and tardy. Ultimately indeed,

through the influence of the duke of Lerma and the marquis
of Siete Iglesias, he obtained an appointment as honorary
chaplain to Philip III., but even this slight honour he was
not permitted long to wear. A severe illness, which had
seriously impaired his memory, compelled his retirement to

Cordova, where,afteraperiodof deepseclusion,he peacefully

breathed his last on the 23d of May 1627. An edition ofhis

poems was published almost immediately after his death by
Juan Lopez de Vicuna ; but the frequently reprinted edition

by Hozes did not appear till 1633. The collection consists

of numerous sonnets, heroical, amorous, satirical, humorous,
elegiac, and " miscellaneous," of various odes, ballads, songs

for the guitar, of a few uncompleted comedies, and of

certain larger poems, such as the Soledades ("Solitary

Musings") and the Polife-mo, which hardly admit of classi-

fication. They all exhibit that learned and polished elabor-

ation of style (estilo culto) with which the name of G6ngora
is inseparably associated ; but if, since the days of Lope
de Vega, they have been justly censured for their afi'ected

Latinisms, unnatural transpositions, strained metaphors,

and frequent obscurity, it must never be forgotten that

their author was a man of genius,—a fact cordially

acknowledged by those of his contemporaries who were

most capable of judging, and indeed a fact capable of direct

verification by any one who chooses to take the trouble of

reading him even in an imperfect translation. It was only

in the bands of those who served themselves heirs to

G6ngora's style, without inheriting his genius, that "cuU
tismo " became really laughable ; but it is manifestly unjust

to charge the memory of the master with the follies of his

weaker disciples.

A series of Lecciones Solemnes, or expository lectures on the Polii

/emo, Soledades, Panegirio, and Piraino y Tisie was published by
Pellicer in 1630 ; an Ihtslracion y DefciKa de la Fdbula de Pirama

y Tisbe, by Salazar Mardones, followed in 1636 ; there is also a

commentary on the entire works by Salccdo Coronel (1636-48). A
good edition of the works of the "Andalucian Pindar" (as Gongora

13 designated by Pellicer) is that of Brussels (1659). The admirable

labours of Churton {Gongora, an Historical and Critical Essay on

the Times of Philip III. and IV. of Spain, with Translations, 1862)

have made this obscure author easily accessible to the English

reader.

GONIOMETER Strictly speaking this name is appli-

cable to any instrument, such as a mural circle, a theodolite,

and so on, used for measuring an angle ; it is in reality,

however, applied exclusively to instruments used for measur-

ing the angles between the faces' of crystals. The oldest

instrument of the kind was invented by Carangeot, and con-

sisted simply of a pair of rulers jointed together and fitted

with a graduated circle for measuring the angle between

their edges. A carpenter uses a somewhat similar instru-

ment, not, it is true, for measuring, but for transferring

angles. The application of the principle of reflexion by

Wollaston in 1809 converted the goniometer into an instru-

ment of precision. His form, with a vertical divided circle,

is still much used. The principle of reflexion is briefly

this. The crystal is mounted so that it can be rotated

about an axis parallel to the edge in which its two faces

nieet. It is first placed so that a ray of light coming in

some fixed direction (say, along the axis of a collimator),

when reflected from one face, passes in another fixed direc-

tion (say, along the axis of a telescope). The crystal is

then turned till the ray reflected from the other face passes
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in the same direction as before. The angle through whicn

the crystal has been turned is either 180° + 2A or 1 80" - 2A,

where A is the angle between the faces. The introduc-

tion of the fixed mirror by Degen and Lang, and of the

horizontal circle with collimators, brought the instrument

into its most modern form. Babiuet, Malus, Mitscherlich,

Haidinger, Von Lang, and others have contributed towards

perfecting the instrument. Recently Professor W. H. Miller

{Phil. Mag., 1876) has' described a new form of gonio-

meter. In the paper quoted some useful details concern-

ing the use of the instrument will be found. For further

instructions how to use the goniometer the reader may refer

to Phillips's Mineralogy, or Groth's Physikalische Krystallo-

graphie, Abth. iii. The modern goniometer has so much
in common with the spectrometer that it is unnecessary

to describe it in detail here. See Spectroscope.

GOXSALVO. See Gonzalo.
GONZAGA, or Gonzugue, an old princely family of

Italy, which traces its origin to the emperor Lothair, but

first came into notice in the 11th century, after the over-

throw of the imperial power in Italy, where they for some

time disputed the sovereignty of Mantua with the Bonacosse.

The long dispute was ended by the murder of PasserinD de

Bonacossi in 1328, after which the Gonzaga retained posses-

sion of ilantua for four centuries. Their claims were in

1354 confirmed to Ludovico L (1267-1360) by Louis

the Bavarian, who nominated him imperial vicar, and

gave him also the sovereignty of Reggio and other towns.

Petrino, youngest son of Ludovico, founded the countship

of Novellara, which became extinct in 1728. The elder

branch of the family was continued by Guido and his

son Ludovico II., who, on his death in 1382, was succeeded

by his brother Francesco. He was followed in 1407 by his

son Giovanni Francesco (1394-1444), on whom, for his

services in the Italian wars, the emperor Sigismund in 1433

bestowed the title of marquis. Ludovico III. (1414-1478),

son of the preceding, sumamed, for what reason is not quite

certain, the Turk, retained a body of troops which he granted

on hire to neighbouring princes. The younger sons of this

Ludovico, Giovanni Francesco and Rudolpho, founded the

dukedoms of Gabioneta and Castiglione respectively, which

were confiscated in 1692. The elder branch of the family

was continued by Frederick I. (1439-1484), whose son,

Giovanni Francesco IL (1466-1519), was in 1494 appointed

to the supreme command of the united Italian army against

Charles VIII. of France, and on the 6th of July of the follow-

ing year gained the victory of Fornovo, and took prisoner the

bastard of Bourbon. His son, Frederick IL (1500-1540),

received in 1530 the title of duke from Charles V., and

in 1536 the principality of Montferrat. A younger son,

Ferdinand, was the founder of the Guastella branch of the

family, which became extinct in 1746. Of the succeeding

members of the elder branch, the only notable one was

Vincenzo I. (1562-1612), to whom the Admirable Crichton

was tutor, and by whom he was murdered from jealousy in

1582. This branch became extinct in 1627 through the

death of Vincenzo IL, sixth successor of Frederick II. . The
nearest heir was Carlo I., duke of Nevers, who was recog-

nized by the Mantuans, but his claims were contested by
Ferdinand II. of Guastella, who had the support of the

emperor Ferdinand II. In the war which followed, the

duke, of Nevers obtained the assistance of Louis XIII. of

France, but in 1630 Mantua was captured and pillaged by
the imperial troops, and the duke was forced to retire to the

States of the Church. In 1631 a treaty was, however, con-

cluded between France and the emperor, by which the duke,

on making submission, was reinvested with the duchies of

Mantua and Montferrat. Anna, a daughter of Carlo I.,

became wife of Edward, elector-palatine of the Rhine, and

after playing a distinguished part at the French court, died

at Paris in 1684, leaving behind her a volume of interesting

Memoirs (London and Paris, 1686). Carlo died in 1639,

and was succeeded by his grandson Carlo III., who, on his

death in 1665, was succeeded by his son Carlo IV. This

duke married in 1670 Anna Isabella, eldest daughter of

Ferdinand duke of Guastella ; and on the death of Ferdi-

nand in 1679, he endeavoured to obtain possession of that

duchy, but was compelled to relinquish his claims to

Vincenzo, a cousin-german of the deceased duke. He took

part on the side of France in the Spanish succession war,

and received a French garrison into Mantua. After the

defeat of the French he was placed under the ban by the

empetor Joseph I., whereupon Victor Amadeus of Savoy
conquered Montferrat, and Austria, in agreement with

France whom Carlo had offended, took possession of

Mantua. On his death without issue in 1708, the djuasty

of the Gonzagas of Mantua became extinct.

GONZAGA, Thomaz Antonio (1744-1809), "the
Portuguese Petrarch," perhaps better known as DiECEir, was
born at Oporto in 1744, and received his early education

there and at Bahia, where his father, after having held vari-

ous judicial appointments, became a member of the supreme
court in 1759. Having completed his law studies at the

university of Coimbra, which he attended from 1763 to

1768, Gonzaga in the latter year returned to Brazil, and after

having acted for some years as juiz de fora or local magis-

trate at Beja and elsewhere he ultimately was appointed

a judge (ouvidor) at ViDa-Rica in the province of Minas,

where he highly distinguished himself it is said both by Lis

administrative ability and by the many excellences of his

private character. He appears before this time to Lave
developed some talent for versification, and Lis literary

tastes soon brought him into intimate association with
Claudio Manoel, Alvarenga Peisoto, and other writers of

the so-called Minas school ; but the love which makes the

poet did not, in his own opinion at least, come upon
him until he had made the acquaintance (about 1788) of

D. Maria Joaquina Dorothea de Seixas, the " Marilia de
Dirceu " to whom all his extant poems relate. He had
just been nominated a member of the supreme court of

Bahia, and was on the eve of his marriage, when discovery

was made of the treasonable plot of Minas,- and he was
arrested on suspicion of having been implicated in it. On
merely circumstantial evidence, and that of a very incon-

clusive kind, he was condemned, 18th April 1792, to

banishment for life to Pedras de Angoche, a sentence which
was afterwards commuted to one of ten years' exile at

Mozambique. Here he made some eflFort to practise as an
advocate, but he never recovered from the wearing-out de-

pression into which he had been thrown by his cruel lot

;

an attack of nervous fever imdermined his health, and
after years of an ever-deepening melancholy, which occa-

sionally alternated with fits of acute mania, he died in

1809.
His collection of poems, entitled Marilia do Uirceu, consists of

two parts. In the first of these, the charms of Marilia and Ms cwa
happiness in the love he bears to her are his endlessly varied thene.
The second, written during his imprisonment, is full of laments
over his terrible fate, protestations of his innocence, and many fine

expressions of the support and comfort he stUl find_s in the remem-
brance of his love. Almost everywhere these "lyras" plainly enough
betray a conscious imitation of Petrarch or other models ; but they
also exhibit an imaginative charm, a naturalness and delicacy ot

feeling, a hamioniousness of diction, and a gracefulness of versification

which, in the unanimous opinion of competent critics, entitle them
to rank among the best love lyrics in the language. In Brazil thcii

popularity, perhaps aided by feelings of sympathy for thetr unfor-

tunate author, has from the first been very great. The editions are

very numerous, the best probably being "that of J. M. P. da Sylvs
which is accompanied with an historical and biographical introduc-

tion (1845). A critical notice, along with selections from the poems
of Gonzaga, will be found in WolFs JS^^sil LitUraire (1863). They
have been translated into French by Monglave and Chalaa (1S2S),

into Spanish by Yedis, and into Italian by Enscalla.
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GONZALO DE BERCEO, mystic and didactic poet,

ahd one of the earliest names in Castilian literature, was

parish priest at Berceo, near San Domingo de la Calzada,

in the province of Burgos, and lived, it is believed, during

the first sixty years of the 13th century. His works, which

are reprinted in the Poesias Castellanas Anteriores al Siglo

XV. of Sanchez, amount to upwards of 13,000 lines of

verse, chiefly in rhymed quatrains. The subjects chosen

for treatment are the Lives of San Domingo de Silos, Santa

Oria, and San Millan ; the Sacrifice of the Mass ; the

Miracles, Glories, and Pains of the Blessed Virgin; the

Signs of the Day of Judgment ; and the Martyrdom of San
Lorenzo. Apart from the interest which attaches to them
in the eyes of the literary and ecclesiastical archaeologist,

they have little to attract the modern read r- The monotony
ef their "sermo pedestris" is but seldom relieved by any
touches of poetical genius ; in some places, however, as

Ticknor remarks, there is a simple-hearted piety that is

very attractive, and in others a power in story telling

that is very striking. The poem on the Miracles of the

Virgin, which is the largest, is also the most curious ; but

that upon the Signs of the Last Day is often very solemn,

while the Mourning of ^lary at the Cross breathes such a
childlike spirit of gentle, faithful, credulous devotion as

enables one to realize with some vividness many of the

best characteristics of the religious life of the time.

See Ticknor. fl'isiori/ of Spanish Literature ; and Carus, Darstel-

hiTUj der SparOschen Lileratur (1846); also Dunham's History of
Spain and Portugal, vol. iv. (1832).

GONZALO FERNANDEZ Y AGUILAR (1453-

1515), commonly known as Gonsalvo de Cordova, El Gran
Capitan ("The Great Captain"), was bom at Montilla

on the 16th of March 1453, and in his fifteenth year was
presented to Queen Isabella at Segovia, where his manly
beauty, his graceful manners, and his soldierly accomplish-

ments speedily made him conspicuous in the court. He
first saw active military service in Portugal under Alonzo

de Cardenas, and gained special praise for his conduct on

the battlefield of Albuera in 1479. In the protracted

Moorish war begun in 1481, he served with distinction in

various capacities, and was finally employed to conduct the

peace negotiations with Abdallah. For his efiicient services

in this business he was rewarded with a pension and a grant

out of the conquered territory (1492). When, in con-

sequence of the advance of Charles VIII. into Italy, a

Spanish expedition was decided upon in 1495, Gonzalo was

selected for the chief command ; and although at Seminara

near Reggio, through the interference of the friendly Ferdi-

nand of Naples, he lost the battle (it was the only occasion on

which he ever was defeated), he gained in reputation both for

prudence and for bravery. In spite of Kis subsequent suc-

cesses in Lower Calabria, the campaign of this year closed

with indecisive results ; but in the opening of the following

season, he still further increased his fame by his brilliant

surprise and capture of Laino, and by his junction with the

Neapolitan forces before Atella, after an arduous march
through hostile territory. It is most commonly, and with

most probability, said to have been on this occasion that he

received the honourable title of El Gran Capitan, by which

the Spaniards still delight to designate him. Theconqnest of

Calabria having been thus rapidly achieved, he, at the pope's

invitation, proceeded to clear Ostia of the French garrison

by which it had been held, and shortly afterwards entered

Rome itself,' where he was greeted by the populace as

"deliverer of tho city." The object of his expedition, the

total expulsion of the French from Neapolitan territory,

having been fully attained, he, in August 1498, returned

to Spain, where he was received with the utmost enthusiasm
by all classes, the king publicly declaring that the reduction

of Naples, p,nd the humiliation inflicted on the French,

reflected more lustre on Lis crown than the conquest
of Granada. After having, early in 1500, efiiciently co-

operated with Tendilla in putting down the Moori.sh insur-

rection in the Alpujarras, Gonzalo, in May of the same year,

took command of an armada designed to operate on the
coast of Sicily and in the Levant, and generally to uphold
the influence of Spain. In conjunction with the Venetian
admiral he stormed St George in Cephalocia, in January
1501 ; and soon afterwards returning to Sicily, commenced
operations against Frederick in accordance with the treaty

concluded between France and Spain for the partition of

Naples. The whole of Calabria was occupied in less than
a month, with the exception of Tarento, which did not sur-

render until March 1502. On the outbreak of hostilities

between France and Spain in July of the same year, Gon-
zalo was compelled to fall back upon Barletta, whence, after

having sustained a memorable siege of nearly ten months,
he sallied in April 1 503, and coming upon the French troops

at Cerignola, inflicted on them a disastrous defeat, which at

once made him master of the city of Naples and of the

greater part of the kingdom. A subsequent victory at the

bridge of Garigliano (29th December 1503) gave him Gaeta,

pnd terminated the war. For more than three years he
continued to act with popularity and efficiency at Naples
as Ferdinand's viceroy ; but the jealousy and distrust of

that somewhat narrow-minded monarch led to his recall in

1507, and to his subsequent retirement from court shortly

afterwards. The remainder of his days were passed on his

estate at Loja, where, in the midst of preparations for a

voyage to Flanders, he was seized with a fever, of which ho

died, 2d December 1515.

The life of "the great captain" has been rather a favourite sub-

ject with literary men, having been treated by Giovio in his Vit(S

niuitrium Virorum, and by Quintana in his Sspanoles Cihhres, as

well 85 by Florian {Gonsalve de Cordoue, ou Grenade Eeconquise,

1791), Duponcet (Histoire de Gonsahe de Cordoue, 1714), and an
anonymous author, sometimes supposed to be Pulgar [Crdnica del

Gran Capitan, 1534). A skilful and judicious use of all these

sources has been made by Prescott in his History of the Eeign of

Ferdinand and Isabella, where the purity, generosity, and loyalty

of the private character of Gonzalo, as well as the coolness, sobriety,

and energy of his military genius, are very fully and vividly illus-

trated.

GOOD, John Mason (1764-1827), a writer on medical,

religious, and classical subjects, was born May 25, 1764, at

Epping, Essex, where his father, the Rev. Peter Good, was
Independent minister. After receiving his education in the

seminary conducted by his father, he was, at- about the ago

of fifteen, apprenticed to a surgeon-apothecary at Gosport.

In 1783 he went to London to prosecute his medical studies,

and in the autumn» of 1784 he commenced practice as a

surgeon at Sudbury in Suffolk. Through an obligation

rendered to a friend he, in 1792, got into pecuniary embar-

rassment, and, with a view to surmount his difiiculties, he

removed in 1793 to London, where he entered into part-

nership with a surgeon and apothecary who enjoyed an

extensive practice. In November of the same year he was

admitted a member of the college of surgeons. On account

of disagreements vvith his coUeague, the partnership v^as

Boon afterwards dissolved, and to increase his income he

now devoted more of his attention to literary pursuits.

Besides contributing both in prose and poetry to the Ana-

Ij/tical and Critical Reiieics, and the British and Monthly

Magazines, and other periodicals, he is the author of a large

number of works relating chiefly to medical and religious

subjects. In 1794 he became a member of the British

Pharmaceutical Society, and in that connexion, and especi-

ally by the publication of his work, A History of Medicine,

he did much to effect a greatly needed reform in the

profession of the apothecary. In 1820 he took the diploma

of M.D. at Marischal College, Aberdeen. He died, January

2, 1 827. Dr Good was not only weU versed in classical
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literature, but was acquainted with the principal European

languages, and also with Persian, Arabic, and Hebrew. His

prose works display, wide erudition and considerable intel-

lectual vigour, and contain much interesting and curious

information ; Isut their style is dull and tedious, and they

are now very generally forgotten. His poetry never rises

above pleasant and weU-versified commonplace..

The following are his principal writings :

—

Maria, an elegiac ode,

1786; Diseases.of Prisons and Poorhouscs, 1795; History of Medi-

cine, 1795; Parish JVorkTwuscs, 1798; Song of Songs, translated

from the Hebrew, with notes eritieal and explanatory, 1803; Tri-

umph of Britain, an Ode, 1803 ; Memoirs of the Life and Wrilingi

of Alex. Gcddcs, LL.D., 1803; The Nature of Things: a Didactic

Poem, translated from the Latin of Tilus Lucretius Cams, with Ike

original text and notes philological and explanatory, 1805-7, 2 vols.

4to, which is still of considerable value for its parallel passages and

quotations both from European and Asiatic languages ; Oration on

the Strueture and Physiology of Plants, 1808; £ssay on Medical

Technology, 1810; The Book of Job literally translated, &c., 1812;

The Study of Medicine, 1822, 4 vols. Svo, 3d ed. in 1832, edited by

Dr Samuel Cooper; and The Book of Nature, 1826, 3 vols. See

Me-moirs by Olinthus Gregory, LL.D., 1828, and a biographical

sketch in the Gentleman's Magasine for March 1827. His Thov.ghts

far all Seasons, in Prose and Verse, was published, with a short

biographical sketch, in 1860.

GOOD FRIDAY, the usual English name for the day

observed throughout a great part of Christendom as the

anniversary of the passion and death of Christ. In the

Greek Church it has been or is known as jracrxa. [orau-

pilxTLfiov], TrapacTKCvij, irapaarKcvri ficydXr) or ayia, <Tiiirqpi.a or

TO. (Tuirfipui, Tjp.epa toC crravpov, while among the Latins the

names of most frequent occurrence are Pascha Crucis, Dies

Dominicae Passionis, Parasceve, Feria Sexta Paschae, Feria

Sexta Major in Hierusalem, Dies Absolutionis. It was

caljed Long Friday by the Anglo-Saxons^ and Danes ; in

Germany it is sometimes designated Stiller Freitag (com-

pare Greek, t/3So/xas aTrpaxros ; Latin, bebdomas inofiSciosa,

non laboriosa), but more commonly Charfreitag. The
etymology of this last name has been much disputed, but

there seems now to be little doubt that it is derived from the

Old High German chara, meaning sufifering or mourning.

The origin of the custom of a yearly commemoration of

the crucifixion is involved in some obscurity. It may be

regarded as certain, indeed, that among Jewish Christians

it almost imperceptibly grew out of the old habit of annu-

ally celebrating the Passover on the 14th of Nisan, and of

observing the "days of unleavened bread," from the 15th

to the 21st of that month. In the Gentile churches, on the

other hand, it seems to be well established that originally

no yearly cycle of fes'tivals was known at all. The weekly

observance of the dies dominica, however, became universal

at a very early date ; and the practice of giving special

prominence to Easter Sunday (the first Sunday after the

14th of Nisan), as well as that of keeping a previous fast

of considerable rigour, though of indeterminate duration,

had established itself in Egypt and in the Western churches

at least by the middle of the 2d century. The accounts

which have been transmitted by Eusebius, Socrates, and
Epiphanius of the paschal controversies, which began to be
agitated about 160 a.d., are obscure on many points—so ob-

scure, indeed, as to suggest doubts whether these historians

had altogethen comprehended the questions under dis-

cussion. So much, however, is clear, that Occidental feeling

had even then begun to take great offence at the prevailing

Eastern practice. In Asia Minor, Syria, and Mesopotamia,
the 14th and 16th of Nisan were specially observed, alto-

gether irrespective of the day of the week, and for this

apostolic sanction was urged by Polycarp ; but Anicetua of
Rome, with great earnestness, though still with deference,

pleaded immemorial usage for the custom of observing a

' See Johnson's Collection of Ecclesiastical Laws (vol. i., anno 957)

:

" Housel ought 'not to be haUo\?ed on Long Friday, because Christ
sufferid for us on that day.

"

Friday and Saturday fast followed by an Easter Sunday-

feast. As the Western cnurches gained in influence, the

practice oi tolerance became increasingly difficult ; already

in 190 A.D. we find Victor of Piome insisting on the con-

formity of Polycrates of Ephesus, and proclaiming the con-

tumacious Asiatics to be out of communion {aKoivuivrp-ovi).

To secure uniformity in this matter was one of the objects

for wTiich the .council of Nice was convened in 325; n»

canon, however. Was framed by the fathers there assembled,

but it was recommended in a circular letter that Easter

(-i(Txo.) should invariably be observed on a Sunday, and

that the passion should, with equal regularity, be com-

memorated on Friday. Considerable progress towards the

compulsory establishment of a uniform paschal usage was

made in the years immediately following; thus, by a canon

of the council of Antioch (341), the followers of the Oriental

use were laid under severe ecclesiastical censures ; in the

decrees of that of Laodicea (361) the ominous word ajpco-is

is heard (atpeo-is rHv Tta-crapc^ KatScKaTtrSj') ; while in the

Theodosian Code (xvi. 5, 9 ; 6, 6 ; 10, 24), the Quartodeci-

mans are formally ranked among the other heretics whose

error is to be visited with civil pains and penalties.

From the earliest period of its observance, the day was

marked by a specially rigorous fast, and also, on the whole,

by a tendency to greater simplicity in the public services of

the church. Prior to the 4th century there is no evidence

of non-celebration of the eucharist on Good Friday ; but

after that date the prohibition of communion became com-

mon. In Spain, indeed, it became customary to close the

churches altogether as a sign of mourning ; but this practice

was condemned by the council of Toledo (633). In the

Romish Church the Good Friday ritual at present observed

is marked by many special features, most of which can be

traced back to a date at least prior to the close of the 8th

century (see the Ordo Romanus in Muratori's Liturg. Horn.

Vet.). The altar and officiating clergy are draped in black,

this being the only day on which that colour is permitted.

Instead of the epistle, sundry passages from Hosea, Habak-
kuk. Exodus, and the Psalms are read. The gospel for the

day consists of the history of the passioji as recorded by St

John. The reading of this is followed by bidding praj^ers

for the peace and unity of the church, for the pope, the

clergy, all ranks and conditions of men, the sovereign, for

catechumens, the sick and afflicted, heretics and schismatics,

Jews and heathen. Then follows the "adoration of the

cross " (a ceremony said to date back to near the time of

Helena's " invention of the cross ") ; the hymna Pange
Lingua and Vexilla Regis are sung, and the reserved host

brought out and partaken of by the priest In many Roman
Catholic countries, as, for example, in Spain, it is usual with

the faithful to spend much time in the churches in medlta^

tion on the "seven last words" of the Saviour ; no carriages

are driven through the streets ; the bells and organs are

silent ; and in every possible way it is sought to deepen the

impression of a profound and universal grief. In the Greek
Church also the Good Friday fast is excessively strict; as

in the Roman Church, the passion history is read and the

cross adored ; towards evening a dramatic representation of

the entombment takes place, amid open demonstrations of

contempt for Judas and the Jews. In Lutheran churches

the organ is silent on this day ; and altar, font, and pulpit

are draped in black, as indeed throughout Holy WeeL In

the Church of England the history of the passion from the

gospel according to John is also read ; the collects for the

day are based upon the bidding prayers which are found in

the Ordo Romanus.
GOODRICH, Samuel Griswold (1793-1860), an

American author better known under the pseudonym ol

Peter- Parley, was the son of a Congregational minister, and
was born at Ridgeficld, Connecticut, August 19, 1793. I»
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1814 he commenced business as a publisher in Hartford.

He visited Europe in 1823-4, and on his return to America
removed to Boston, where from 1828 to 1842 he published

an illustrated journal, the ToTcep,, to which he was a frequent

contributor both in prose and verse. A selection from these

contributions was published in 1841 under the litis SJcetches

from a Student's Windoio. In the same year he established

Merry's Jfuseum, which he continued to edittUl 1854, In

1827 he conimenced, under the name of " Peter Parley," his

series of books for tlie young, whicli, embracing geography,

biography," history, science, and miscellaneous tales, num-
bered in 1857 as many as 170 volumes, of which about

7,000,000 had been sold, and 300,000 were being sold

annually. In IS58 he ^nhlishsd Recollections of a Li/eiime,

which contains a list both of the works of which he was the

author and of the spurious works published under his name.

By his writings and publications he amassed a large fortune.

In 1838 he was chosen a member of the senate of .Massa-

chusetts, and in 1851 he was appointed consul to Paris,

where he remained till 1855, taking advantage of hia stay

to have several of his works translated into French. After

his return to America he published, in 1859, History of Ike

Animal Kingdom. He died at New York, May 9, 1860.

GOODSIR, John (1814-1867), anatomist, bom at

Anstrutliei-, Fife, March 20, 1814, was the son of Dr John
Goodsir, and grandson of Dr John Goodsir of Largo. He
was educated at the burgh and grammar schools of his

native place, and at the university of St. Andrews. He
nerved an apprenticeship for a short time to Mr Nasmyth,

the eminent dentist, but the higher studies of medicine and

surgery were more to his liking, and, under the fascinating

impulsion of the lectures of Dr Knox, anatomy, descriptive,

surgical, and pathological, became his hobby,—the work of

Carus giving the first impetus to his investigations in

developmental anatomy. From his mother he had imbibed

a love of art, and his sketches and casts and methodical

demonstrations were the admiration of his fellow students.

In Dr KnoxM rooms he made the acquaintance of Edward
Forbes, the naturalist, Goodsir also worked under Mr Syme,

Professor Christison, DrJohn Macintosh, Professor Eobert

Jameson, Dr Thomas Hope, and Dr Graham. His earliest

scientific paper was on the snail,—a novel, elaborate, and

highly illustrated treatise. In 1835 he became a licentiate

of the Royal College of Surgeons, Edinburgh. After aiding

Mr Nasmyth, he joined his father in practice at Anstruther.

Three years later he communicated to the British Associa-

tion a paper on the pulps and sacs of the human teeth, his

researches on the whole process of dentition being at this

time distinguished by their completeness. He had already

commenced the formation of a natural history museum,
which attracted many visitors,—the habits of animals, from
the polype to the ape, possessing an irresistible charm for

him. The results of his studies in natural history were
laid before the Society of St Andrews, at the request of

whose president. Sir D. Brewster, he furnished an account

of cilia, reading to the society in 1840 his views on the

cephalic termination of the sympathetic nerve. The ich-

thyolites of the Concerres quarry had not escaped him; and
we find him now foreshowing his diversified knov?ledge in

essays on the eye of the cephalopodous mollusks, in descrip-

tions of his dredging expeditions with Edward Foibes, and
in his lectures at Capar on the conditions of health. On
the nomination of Forbes, he was in 1838 elected to the

famous coterie called the " Universal Brotherhood of the

Friends of Truth," which comprised artists, scholars,

naturalists, and others whose relationship became a potent

influence in science. Goodsir was a noble example of the

brotherhood, which sought to bind man to man in ties of

home and friendship, love and good wiU. Goodsir and
Forbes worked together at marine zoology, but human

anatomy, pathology, and morphology formed Goodsir's chief

study. The connexion of these two men was illustrated in

a paper read at the British Association in 1840 on Pelonaia,

and further researches on the British Ciliograda. In that

year Goodsir became a member of the Wernerian Society,

contributing several papers, some jointly with Forbes.

Professor Jameson was the president, which may account

for the greater part of Goodsir's studies in comparative

anatomy from 1840 to 1847 being imparted to its members.
In 1841 he joined the Edinburgh Botanical Society, holding

the office of secretary from 1842-48, when he was chosen

vice-president. In 1840-42 ulcers and abscesses and
contiuued fever, in cases of which he advocated the deph-
tive system, occupied his attention. He had associated

himself with the Royal Medical Society in 1833, and was
in 1841-42 elected the senior president, at the same timj

becoming president of the Anatomical and Physiological

Societies, to which he submitted his studies on the struc-

ture of the liver and kidneys. A member of the Royal

Physical Society in 1841, he read his papers on the develop-

ment of the skeleton in the series of invertebrate animals

;

in 1849 he was elected president, remaining in office

till 1852. His own estimate of his work at this period was

represented to the Royal College of Surgeons of Edinburgh

on his candidature for the post of conservator of the

museum. He stated that he had practised every de-

partment of preparation and conservation, that he had con-

siderable experience in modelling in clay, plaster, and wax,

and in the use of microscope and pencil, and that his own
collection of preparations in human, comparative, and

morbid anatomy exceeded 400 examples. He succeeded

Macgillivray in April 1841, giving lectures on the subjects

illustrated by the museum. Goodsir rested no small part

of his reputation on his knowledge of the anatomy of

tissues. In his lectures in the theatre of the college in

1842-43 he evidenced the largeness of his observation ot

cell-life, both physiologically and pathologically, advocating

the importance of the cell as a centre of nutrition, and

pointing out that the organism is subdivided into a number
of departments. Virchow recognized his indebtedness to

these discoveries by dedicating his Cellular Pathologie to

Goodsir, as " one of the earliest and most acute observers

of ceU-life." In 1843 Goodsir obtained the post of curator

in the university of Edinburgh ; the following year he was

appointed demonstrator of anatomy to Professor Monro,

and in 1845 curator of the entire museum. He elucidated

about this time much that had been obscure in digestion,

in parasitic formation and in the secreting structures. He
fully confirmed the supposition that cells are the structures

which perform the process of secretion, and that the func-

tions of nutrition and secretion are essentially alike in their

nature. His views on the nucleated cell as the great agent

in absorption, nutrition, and secretion are established data

in the science of physiology. In 1846 Goodsir was elected

to the anatojfaical chair in the university of Edinburgh, his

highest ambition being thus satisfied. The same year the

Royal Society of London enrolled him as ^ fellow. All

his energies were now devoted to the perfection of the

science of anatomy; and his system of teaching was regarded

as the best that ever regulated the anatomical department

of any British university or medical school.

Human myology was his strong point; no one had
laboured harder at the dissecting-table ; and he strongly

emphasized the necessity of practice as a means of research.

He believed that anatomy, physiology, and pathology could

never be properly advanced without daily consideration and
treatment of disease. In 1848 he became a fellow of the

Royal College of Surgeons, and in the same year lie

joined the Highland and Agricultural Society, acting as

chairman of the veterinary department, and advising on
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strictly agricultural matters. In 1847 he delivered a series

of systematic lectures on the comparative anatomy of the

invertebrata ; and, about this period, as member of an

aesthetic club, he wrote papers on the natural principles

of beauty, the aesthetics of the ugly, of smell, the approba-

tion or disapprobation of sounds, and other refinements'.

Owing to the failing health of Professor Jameson, Goodsir

wa.* induced to deliver the course of lectures on natural his-

tory during the summer of 1853. It was mainly zoological,

and included the psychological conditions of man as com-

pared with the brute, and the highest exercise of the human
faculties—perception, logic, and science. These lectures

are among the memorabilia of the university ; but the in-

fiuite amount of thought and exertion which they cost

hroke the health of the lecturer. Goodsir, nevertheless,

persisted in work till 1853, when the necessity for rest

urged itself with painful force. A sojourn on the Continent,

though it refreshed, could not rid him of incipient paralysis,

the common penalty for overtaxing powers. The death of

Forbes in 1854 was a sore trial to Goodsir, and though
other friends were numerous, the firm attachment of this

man could not be replaced. Goodsir persevered in his

labours, writing in 1855 on organic electricity, in 1856
on morphological subjects, and afterwards on the structure

of organized forms,—his speculations in the latter domain
giving birth to his theory of a triangle as the mathematical

figure upon which nature had built up both the organic and
inorganic worlds. The fundamental principle of form he
conceived to esisf within the province of crystallography,

and to be discernible by a close study of the laws of that

science. As he believed that every cell had a parent cell,

or " a mother," so he argued there was an umbilicus or

centre in everything. He regarded man as simply a con-

glomerate of cells, rising up, maturing, and decaying. He
saw in the growth and form and finished structure of man
a tetrahedron,—man, a physical being and a form divine,

bat a crystal in his structural entity and arrangement.

Goodsir hoped to complete the triangle theory of formation

and law as the greatest of his works. In his lectures on

the skull and brain he held the doctrine that symmetry of

braia had more to do with the higher faculties than bulk

or form. Goodsir was still working out these higher

studies when death ended his labours. He expired at

Wardie, near Edinburgh, on the 6th of March 1867, in the

same cottage in which his friend Edward Forbes died.

Goodsir's anatomical lectures are remarkable for their solid

basis of fact ; and no one in Britain took so wide a field

for survey, or marshalled so many facts for anatomical

tabulation and synthesis.

See Anatomical Memoirs of John Goodsir. F.R.S., edited by TV,

Turner, M.B., wilh Memoir by E. Lmisdale, M.D., Edinb. 1868,

2 vols., in which Goodsir's lectures, addresses, and writings are

epitomized; Proceedings of the Roy. Soc. of Lotid., vol, iv. , 1868 :

Transactions of the Botanical Soc. Edin., 1868, vol. ix. (T. N.)

GOODWIN, Thomas (1600-1679), a prominent English

divine of the later Puritan period, was born at Pollesby,

Norfolk, on the 5th of October 1600, and a little before

the completion of his thirteenth year was enrolled a student

of Christ's College, Cambridge, where in 1616 he pro-

ceeded to the degree of B.A, In 1619 he removed to St

Catherine's Hall, and there in 1620 he was chosen fellow.

In 1625 he was licensed a preacher of the university; and
three years afterwards he became lecturer of Trinity Church,

to the vicarage of which he was presented by the king in

1632. Harassed by the interferences of his bishop, who
was a zealous adherent of Laud, he resigned all his prefer-

ments and left the university in 1634. He then seems to

have lived for some time in London, where in 1638 he

married the daughter of an alderman; but, in the follow-

ing year, he found it expedient to withdraw to Holland,

and for some time was pastor of a small congregation of

English merchants and refugees at Arnheim. Returning
to London soon after Laud's impeachment by the Long
Parliament, he ministered for some years to an Independent
congregation in the parish of St Dunstan's-in-the-East, and
rapidly rose to considerable eminence as a preacher ; in

1643 he was chosen a member of' the Westminister
Assembly, and at once identified himself with the Con-
gregational party, generally referred to in contemporary
documents as " the dissenting brethren." He frequently

preached by appointment before the Commons, and in

January 1650 his talents and learning were rewarded by
the House with the presidentship of Magdalen College,

Oxford, a post which he held until the period of the

Restoration. He rose into high favour with the Protector,

and ultimately became somewhat prominent among his

more intimate advisers. From 1660 until his death, which
occurred on the 23d of February 1679, he lived in London,
and devoted himself exclusively to theological study and to

the pastoral charge of a small congregation which his piety

and intellectual abilities had attached to him.

The works published by Goodwin during his lifetime consist

chiefly of sermons printed by order of the House of Commons ; but
he was also associated with Nye and others in the preparation ol

the Apologcticall Narration (1643). His collected writings, which
include expositions of considerable portions of the Epistle to the
Ephesians and of the Apocalypse, were published in five folio

volumes between 1681 and 1704, and have recently been reprinted

in twelve 8vo volumes (Edin. 1861-66). Characterized by great

yet one-sided reading, remarkable at once for the depth and for the
narrowness of their observation and spiritual experience, often

admirably thorough in their workmanship, yet in style prolix to a

degree that, by modem readers at least, is sometimes found to be
almost intolerable,—they fairly exemplify both the merits and
the defects of the special school of religious thought to which they
belong. Calamy's estimate of Goodwin's qualities may be quoted as

both friendly and just. " He was a considerable scholar and an
eminent divine, and had a very happy faculty in descanting upon
Scripture so as to bring forth surprising remarks, which yet gene-

rally tended to illustration." A memoir, derived from his own
papers, by his son is prefixed to the fifth volume of his collected

works; as a "patriarch and Atlas of Independency" he is also

noticed by 'Wood in the Athcnce Oxonimscs. A somewhat amijsing

sketch, from Addison's point of view, of the Puritan president of

Magdalen's is to be met with in Ko. 494 of i\ii- Spectator.

GOOJERAT. See Gujarat.
GOOLE, a market town and river-port of England, West

Riding of Yorkshire, is situated on the right bank of the

Ouse, 25 miles W. of Hull, on the Hull and Doncastet

Railway, and at the eastern terminus of the Wakefield,

Pontefract, and Goole branch of the Lancashire and York-

shire RaUway. About a mile north of Goole the Ouse is

crossed by a railway swing bridge, worked by hydraulic

power. Until it was made a bonding port in 1829, Goole

was an obscure hamlet; but since the erection shortly

afterwards of commodious docks, it has steadily advanced

in .prosperity. The harbour, 250 feet long and 200 wide,

communicates by gates with the wet docks, which consist

of the ship dock 700 feet by 200, •with a depth of 18 feet,

the railway dock 600 feet by 200, and the steamship dock
900 feet by 150. The town is well built, and possesses a

fine modern parish church in the Perpendicular style, a

Roman Catholic chapel in the Early English style, a neat

custom-house, a market hall, a handsome courthouse, a

union poorhouse, public, free, and national schools, and
extensive warehouses for grain and other goods. The
number of British ships that entered the port in 1877 was

1686, with a tonnage of 298,150; of foreign ships 62,

with ft tonnage of 16,399. The number of British ships

that cleared was 2642, with a tonnage of 342,727 ; of

foreign ships 64, vrith a tonnage of 17,038. There is

regular steam communication with London and the prin-

cipal Continental ports. The chief exports are coal,

woollen goods, and machinery ; and the chief imports,

butter, fruit, indigo, logwood, timber, and wool. Tlie
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industries include tbe manufacture of alum, sugar, ropes, and
agricultural instruments, and iron-founding. Shipbuilding

is also carried on, and there is a large dry dock, and a

patent slip for repairing vessels. The population in 1871
was 7680.

GOOSANDER. See Merganser.
GOOSE (Anglo-Saxon, G6s), the general English name

for a considerable number of birds; belonging to the Family
Anatidce of modern ornithologists, which are mostly larger

;han Ducks and less than Swans. Technically the word
Goose is reserved for the female, the male being called

Gander (Anglo-Saxon, Gandi-a).

The most important species of Goose, and the typ& of the

genus Anser, is undoubtedly that which is the origin of our

well-known domestic race, the Anser ferns or A. cinereus of

most naturalists, commonly called in English the Grey or

Grey Lag^ Goose, a bird of exceedingly wide range in the

Old World, apparently breeding where suitable localities are

to be foui^d in most European countries from Lapland to

Spain and Bulgaria. Eastwards it extends to China, but

does not sesm to be known in Japan. It is the only species

indigenous to the British Islands, and in former days bred

abundantly in the English Fen-country, wher& the young
were caught in large numbers and kept in a more or less

reclaimed condition with the vast flocks of tame-bred Geese

that at one time formed so valuable a property to the

dwellers in and around the Fens. It is impossible to deter-

mine when the wild Grey Lag Goos& ceased from breeding

in England, but it certainly did so towards the end of the

last century, for DanieU mentions {Rural Sports, iii. p. 242)

his having obtained two broods in one season. In Scotland

this Goose continues to breed sparingly in several parts of

the Highlands and in certain, of the Hebrides, the nests

being generally placed in long heather, and the eggs seldom

exceeding five or six in number. It is most likely the birds

reared here that are from time to time obtained, in England,

for at the present day the Grey Lag Goose, though once

80 numerous, is, and for many years has been, the rarest

species of those that habitually resort to the British Islands.

The domestication of this species, as Mr Darwin remarks

{Animals and Plants under Domestication, i. p. 287), is

doubtless of very ancient date, and yet scarcely any other

animal that has been tamed for so long a period, and bred

30 largely in captivity, has varied so little. It has increased

greatly in size and fecundity, but almo: t the only change

in plumage is that tam& Geese lose the browner and darker

tints of the wild bird, and are invariably more or less

marked with white—being often indeed wholly of that

colour.- The most generally recognized breeds of domestic

Geese are those to which the distinctive names of Emden
and Toulouse are applied ; but a singular breed, said to

have come from Sebastopol, was introduced into Western

Europe about the year 1856. In this the scapulars are

elongated, curled, and spirally twisted, having their shaft

' The meaning and derivation of this word Lag had long been a

pnz2le until Prof. Skeat suggested {Tbis, 1870, p. 301) that it signified

late, last, or slow, as in laggard, a loiterer, lagman, the last man,
lagleeth, the posterior molir or " wisdom " teeth (as the last to

appear), and lagdock, a clock that is behind time. • Tjus the Grey
Lag Goose is the Grey Goose which in England when the name was
given was not migratory but lagged behind the other wild species at

the season when they betook themselves to their northern breeding-

quarters. In connexion with this word, however, must be noticed the

curious fact mentioned by the late Mr Rowley [Om. Miscell., iii. p.

213), that to this day the flocks of tame Geese in Lincolnshire are

urged on by their drivers with the cry of " Lag'era, Lag'em."
- From the times if the Romans white Geese have been held in

great estimation, and hence, doubtless, they have been preferred as

breeding stock, but the practice of plucking Geese alive, continued for

so many centuries, has not improbably also helped to perpetuate this

V3-iation, for it is well kfio^vn to many bird-keepei-s that a white

feather is often produced in place of one-of the natural colour that has

been pulled out.

transparent, and so thin that it often splits into fine fila-

ments, which, remaining free for an inch or more, often

coalesce again.'

The other British species of typical Geese are the Bean-
Goose {A. seffeiitm), the F'mk-iooted{A. brachyrhynchus), and
the White-froutei (^L albifrons). On the continent of

Europe, but not yet recognized as occurring in Britain, is

a small form of the last {A. erythropus) which is known to

breed in Lapland. All these, for the sake of discrimination,

may be divided into two groups—(1) those having the

'•nail" at the tip of the bill white, or of a very pale flesh

colour, and (2) those in which this "nail" is black. To
the former belong the Grey Lag Goose, as well as A. ulhi-

frons and A. erythropiis, and to the latter the other two.

A. albifrons and A. erytkropus, wldch hardly difi"er but in

size,—the last being not much bigger than a Mallard {Anas
boschas),—may be readily distinguished from the Grey Lag
Goose by their bright orange bill and legs, and their mouse-
coloured upper wing-coverts, to say nothing of their very

conspicuous white face and the broad black bars which
cross the belly, though the two last characters are occasion-

ally observable to some extent in the Grey Lag Goose,

which has the bill and legs fl.esh-coloured, and the upper

wing-coverts of a bluish-grey. Of the second group, with

the black " nail^" A. segehim has the bill long, black at the

base and orange in the middle; the feet are also orange, and

the upper wing-coverts mouse-coloured, as in A. albifrons

and A. erytkropus, while A. brachyrhynchus has the bill

short, bright pink in the middle, and the feet also pink, the

upper wiug-coverts being nearly of the same bluish-grey as

in the Grey Lag Goose. Eastern Asia possesses in A.

grandis a third species of this group, which chiefly diff'ers

from A. segetvm in its larger size* In North America there

is only one species of typical Goose, and that belongs to the

white-" nailed" group. It very nearly resembles A. albi-

frons. but is larger, and has been described as distinct under

the name of A. gambeli. Central Asia and India possess

in the Bar-headed Goose {A. indicvs) a bird easily distin-

guished from any of the foregoing by the character implied

by its English name ; but it is certainly somewhat abnormal,

and, indeed, under the name of Eulahia, has been separated

from the genus Anser, which has no other member indigen-

ous to the Indian Region, nor any at all to the Ethiopian,

Australian, or Neotropical Regions.

But the New World possesses by far the greatest wealth

of Anserine forms. Beside others, presently to be men-

tioned, its northern portions are the home of all the species

of Snow-Geese belonging to the genus Chen. It is true

that two of these are reported as having appeared, and that

not unfrequently, in Europe and Asia; but they possibly

have been but stragglers from America. The first of these

is C. hyperboreus, the Snow-Goose proper, a bird of large

size, and when adult of a pure white, except the primaries,

which are black. This has long been deemed a visitor to

the Old World, and sometimes in considerable numbers, but

the later discovery of a smaller form, C. alhatus, scarcely

' Want of space forbids our entering on the breeding of tame Geese,

which was formerly so largely practised in some English counties,

especially Norfolk and Lincoln. It was no uncommon thing for a

man to keep a stock of a thousand, each of which might be reckoned

to rear on an average seven Goslings. The flocks were regularly taken

to pasture and water, just as sheep are, and the man who tended them

was called the Sooseherd, corrupted into Gozzerd. The birds were

plucked five times in the year, and in autumn the flocks were driven

to London or other large markets. Tliey travelled at the rate of about

a mile an hour, and would get over nearly ten miles in the day. For

further particulars tha reader may be referred to Pennant's British

Zoology ;
Montagu's Ornithological Dictionary ; Latham's General

History of Birds and Rowley's Ornithological Miscellany (iii. pp.

206-215), where some accouut also may be found of the Goose-fatting

at Strasburg, -"hich, since the reconquest of Alsace, has been trans«

ferred to the ««uth of France.
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diifering except in size, throws some doubt on the older

records, especially since examples which have recently been

obtained in the British Islands undoubtedly belong to this

lesser bird, and it would be satisfactory to have the occur-

rence in the Old World of the true C. hr/perhoreus placed

on a surer footing. So nearly allied to the species last

named as to have been often confounded with it, is the

Blue-winged Goose, "C. cceridescens, which is said never to

attain a snowy plumage. Then we have a very small

species, long ago described as distinct by Hearne, the Arctic

traveller, but until 1861 discredited by ornithologists.

Its distinctness has now been fully recognized, and it has

received, somewhat unjustly, the name of C. rossi. Its

face is adorned with numerous papill<B, whence it has been

removed by Mr Elliot to a separate genus, Exanthemops,

and for the same reason it has, for more than a cen-

tury, been known to the European residents in the fur

countries as the " Horned Wavey "—the last word being a

rendering of a native name, Wawa, which signifies Goose.

Finally, there appears to belong to this section, though it

has been frequently referred to another (Cldoephaga), and
has also been made the type of a distinct genus (Pkilade),

the beautiful Painted Goose,- C. canagica, which is almost

peculiar to the Aleutian Islands, though straying to the con-

tinent in winter, and may be recognized by the white edg-

ing of its remiges.

The southern portions of the New World are inhabited

by about half a dozen species of Geese, akin to the foregoing,

but separated as the genus Chloephaga. The most notice-

able of them are the Rock or Kelp Goose, C. antarctica, and
the Upland Goose, G. magellanka. In both of these the

sexes are totally unlike in colour, the male being nearly

white, while the female is of a mottled brown, but in others

a greater similarity obtains.^ Very nearly allied to the

birds of this group, if indeed that can be justifiably separ-

ated, comes one which belongs to the northern hemisphere,

and is common to the Old World as well as the New. It

contains the Geese which have received the common names
of Bernacles or Brents,^ and the scientific appellations of

Bernida and Branta—for the use of either of which much
may be said by'nomenclaturists. All the species of this sec-

tion are distinguished by their general dark sooty colour,

relieved in someby white of greater or less purity, and by way
of distinction from the members of the genus Anser, which
are known as Grey Geese, are frequently called by fowlers

Black Geese. Of these, the best known both in Europe and
North America is the Brent-Goose—the Anas haniida of

Linnseas, and the B. torquata of many modern writers—

a

truly marine bird, seldom (in Europe at least) quitting salt-

water, and coming southward in vast flocks towards autumn,
frequenting bays and estuaries on our coasts, where it lives

chiefly on sea-grass {Zostera maritima). It is known to

breed in Spitsbergen and in Greenland. A form which is

by some ornithologists deemed a good species, and called

by them B. nigricans, occurs chiefly on the Pacific coast of

North America. In it the black of the neck, which in thi?

common Brent teraiinates just above the breast, extends

over most of the lower parts. The true Bernacle-Goose,'

the B. leucopsis of most authors, is but a casual visitor to

' See Sclater and Salvm, Proc. Zool. Society, 1876, pp. 361-369.
' The etymology of these two words is exceedingly obscm-e, and no

iiseful purpose could -bo attained by discussing it here, especially as

any disquisition upon it must needs be long. Suffice it to say that
the oriinary spelling Berticle seems to be wrong, if wo may judge
from the analogy of the French Bemache. In both words the e should
be sounded la a.

'The old fable, perhaps still believed by the uneducated in some
paHs of the world, of Bernacle-Geese being produced from the Ber-
n.icles {Lepadidce) that grow on timber exposed to salt-water, is cot
more absunl than many that in darker ages bad a gieat hold of the

impular mind, and far less contemptible than the conceited spirit in

which many modern zoologists and botanists often treat it. They

North America, but is said to breed in Iceland; and occa-

sionally in Norway. " Its usual incv.nahda, however, still

form one of the puzzles of the ornithologist, and the diffi-

culty is not lessened by the fact that it wUl breed freely in

semi-captivity, while the Brent-Goose will not. From the

latter the Bernacle-Goose is easily distinguished by its

larger size and white cheeks. Hutchins's Goose {B.

Hutchinsi) seems to be its true representative in the New
World. In this the face is dark, but a white crescentic or

triangular patch extends from the throat on either side

upwards behind the eye. Almost exactly similar in colora-

tion to the last, but greatly superior in size, and possessing

18 rectrices, while all the foregoing have but 16, is the

common wild Goose of America, B. canadensis, which, for

some two centuries or more, has been introduced into

Europe, where it propagates so freely that it has been

included by nearly all the ornithologists of this quarter of

the globe, as a member of its fauna. An allied form, by
some deemed a species, is B. leucopareia, which ranges over

the western part of North America, and, though having 18

rectrices, is distinguished by a white collar round the lower

part of the neck. The most diverse species of this group

of Geese are the beautiful B. ruficollis, a native of North-

eastern Asia, which occasionally strays to Western Europe,

and has been obtained more than once in Britain, and that

which is peculiar to the Hawaian archipelago, B. sandvi-

censis.

The largest living Goose is that called the Chinese,

Guinea, or Swan-Goose, Cygnopsis cygiioides, and it seems to

be the stock whence the domestic Geese of several Eastern

countries have sprung. It may not unfrequently be seen

in English farmyards, and it is found to cross readily with
our common tame Goose, the ofi'spring being fertile, and
Blyth has said that these crosses are very abundant in

India. The true home of the species is in Eastern Siberia

or Mongolia. It is distinguished by its upright bearing,

which has been well rendered by Bewick's excellent figure.

The Ganders of the reclaimed form are distinguished by the

knob at the base of the bill, but the evidence of many
observers shows that this is not found in the wild race. Of
this bird there is a perfectly white breed.

We have next to mention a very curious form, Cereopsis

nova-hoUandice, which is peculiar to Australia, and appears
to be a more terrestrial type of Goose than any other now
existing. Its short, decurved bill and green cere give it

a very peculiar expression, and its almost uniform grey
plumage, bearing rounded black spots, is also remarkable.
It bears captivity well, breeding in cemfinement, and may
be seen in many parks and gardens. It appears to have
been formerly very abundant in many parts of Australia,

from which it has of late been exterminated. Some of its

peculiarities seem to have been still more exaggerated in a
bird that is wholly extinct, the Cnemiornis calcitrans of

New Zealand, the remains of which were described in full

by Professor Owen in 1873 {Trdns. Zool. Society, ix. p.

253). Among the first portions of this singular bird that
were found were the tibice, presenting an extraordinary
development of the patella, which, united with the shank-
bone, gave rise to the generic name applied. For some
time the afiinity of the owner of this wonderful structure

was in doubt, but all hesitation was dispelled by the dis-

covery of a nearly perfect skeleton, now in the Britisli

Museum, which proved the bird to be a Goose, of great
size, and unable, from the shortness of its wings, to fly.

should remember that the doctrine of spontaneous generation has still

many adherents, and that seems to be hardly less extravagant than
the notion of birds growing from " worms," as they were then called.

The mistake of our forefathers is of course evident, but that is nb
reason for deriding their innocent ignorance as some of our contcm*
poraries are fond of doing.
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1q correlation with this loss of power may also be noted the

dwindling oif-the keel of the sternum. Generally, however,

its osteological characters point to an affinity to Cereopsis,

as was noticed by Dr Hector {Trans. New Zeal. Institute,

vi. pp. 70-84), who first determined its Anserine character.

Birds of the genera Ckenalopex (the Egyptian and Orinoco
Geese), Plectropterus, iSaTcidiornis, Chlamydochen, and
some others, are commonly called Geese. To the writer it

seems uncertain whether they should be grouped v.ith the

Aiiserinoe. The males of all appear to have that curious

snlargement at the junction of the bronchial tubes and the

trachea which is so characteristic of the Ducks or Anatince.

As much may be said for the genus Neltavus, but want
•f space precludes further consideration of the subject

bere. (a. n.)

GOOSEBERRY, Rihes grossularia, a well-knbwn fruit-

bush of northern and central Europe, usually placed in the-

eame genus of the natural order to which it gives name
»3 the closely allied currants, but by some made the type

of a small sub-genus, GrosMaria, the members of which
differ from the true currants chiefly in their spinous stems,,

and in their flowers growing on short footstalks, solitary,

©r two or three together, instead of in racemes.

The wild gooseberry is a small, straggling bush,nearly re-

sembling the cultivated plant,—th'e branches being thickly

get with sharp spines, standing out singly or in diverging

tufts of two or three from the bases of the short spurs br

lateral leaf shoots, on which the bell-shaped flowers are

produced, singly or in pairs, from the groups of rounded,

ieeply-crenated 3 or 5-lobed leaves. The fruit is smaller

than in the garden kinds, but is often of good flavour ; it

is generally hairy, but in one variety smooth, constituting

the R. ma-crispa of writers ; the colour is.usually green,

but plants are occasionally met with having deep purple

berries. The gooseberry is indigenous to the central parts

of Europe and western Asia, growing naturally in alpine

thickets and rocky woods in the lower country, from France
eastward, perhaps as far as the Himalaya. In Britain it is

often found, in copses and hedgerows and about old ruins,

but has been so long a plant of cultivation thatit is difficult

to decide upon its claim to a place in the native flora of the

island. Common as it is now on some of the lower slopes

of the Alps of Piedmont and Savoy, it is uncertain whether

the Romans were acquainted with the gooseberry, though

it may possibly be alhided to in a vague passage of Pliny

:

the hot summers of Italy, in ancient times as at present,

would be unfavourable to its cultivation. Abundant in

Germany and France, it does not appear to have been

much grown there in the Middle Ages, though the wild

fruit was held in some esteem medicinally for the cooling

properties of its acid juice in fevers ; while the old English

uame, Fea-berry, still surviving in some provincial dialects,

indicates that it was similarly valued in Britain, where it

was planted in gardens at a comparatively early period.

Turner describes the gooseberry in his Herball, written

about the middle of the 16th century,' and a few years

later it is mentioned in one of Tussores quaint rhymes as

an ordinary object of garden culture. Improved varieties

were probably first raised by the skilful gardeners of

Holland, whose name for the fruit, Eruisbezie, may have

been easily corruptedanto the present English vernacular

word.i Towards the end of the last century the gooseberry

became a favourite .object of cottage-horticulture,'«especially

ia Lancashire, where the working cotton-spinners have

raised numerous varieties from seed, their efforts having

been chiefly directed to increasing the size of the fruit.

' The Sootch grossart, origioaUy grosel, evidently from the French
gzoseille, may have the same ultimate origin ; the usual derivation from
grossus, a green fig, seems far-fetcbe'7. The rough wild fruit is called

liy t!ie Gehnans hraushcere.

Of the many hundred sorts enumerated in recent horti-

cultural works, few perhaps equal iu flavo,ur some of the

older denizens of the fruit-garden, such as the " old,rougli

red" and '"hairy amber." The climate of the British

Islands seems peculiarly adapted to bring the gooseberry

to perfection, and it may be grown successfully even in the

most northern parts of Scotland ; indeed, the flavour of the

fruit is said to improve with ipcreasing latitude. In
Norway even, the bush flourishes, in gardans on the,west

coast, nearly up to the Arctic circle, and it is found wild

as far north as .63°. The dry summers of the French and
German plains are less suited to it, though it is grown
in some hilly districts with tolerable success. The goose-

berry, in the soutii of England will grow well in cool

situations, and may be sometimes seen in gardens neai

London flourishing undei; the partial shade of apple trees
;

but in the north it needs full exposure to the sun to

bring the fruit to perfection. It wiU succeed in almost any

soil, but prefers a rich loam or black alluvium, and, though

naturally a pknt of rather dry places, will do well in moist

land, if drained.

The varieties are most easily propagated by cuttings

planted in the autumn, which root rapidly, and in u

few years form good fruit-bearing bushes. Much differ-

ence of opinion prevails regarding the mode of pruning

this valuable shrub; it is probable that in different situations

- may require varying treatment. The fruit being borne

on the lateral spurs, and on the shoots of the last year, it

is the usual practice to shorten the side branches in the

winter, before the buds begin to expand ; some reduce the

longer leading shoots at the same time, while others prefei

to nip off the ends of these in the summer while they are

still succulenL When large fruit is desired, plenty ol

manure should be supplied to the roots, and the greater

portion of the berries piiied ofl' while still small Bur

bidge states that the gooseberry may be with advantage

grafted or budded on stocks of some other species of Ribes,

R. aureum, the ornamental golden currant of the flowei

garden, answering well for the purpose. The giant goose

berries of the Lancashu-e " fanciers " are obtained by the

careful culture of varieties specially raised with this object,

the growth being encouraged by abundant manuring, and

the removal of all but ^ very few berries from each plant.

Single -gooseberries of nearly 2 ounces in weight have been

occasionally exhibited ; but the produce of such fanciful

horticulture is generally insipid. The bushes at times suffei

much from the ravages of the caterpillar of the gooseberry

or magpie moth. Abraxas grossulariata, which often strip

the branches of leaves in the early summer, if not destroyed

before the mischief is accomplished. The most effectual

way of getting rid of this pretty but destructive insect is tc

look over each bush carefully, and pick off the larvae by

hand ; when larger they may be shaken off by striking tha

branches, but by that time the harm is generally done

—

the eggs are laid on the leaves of the previous season.

Equally annoying in some years is the smaller larva of the

V-moth, Halias vanaria, which often appears in grea(

numbers, and is not so readily removed. The gooseberry

is sometimes attacked by the grub of a fly, Nemaius ribesii,

of which several broods appear in the course of the spring

and summer, and are very destructive. The grubs bury

themselves in the ground to pass into the pupal state
J

the first brood of flies, hatched just as the bushes are

coming into leaf in the spring, lay their eggs on the

lower side of the leaves, where the small greenish larva;

soon after emerge. For the destruction of the first broods

it has been recommended to syringe the bushes with tar-

water
;
perhaps a very weak solution of carbolic acid might

prove more effective. The powdered root of white helle-

bore is said to destroy both this grub and the caterpiUara
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of the gooseoerry and V-motb; infusion of foxglove, aufl

tobacco-water, are likewise tried by some giowers. If

the fallen leaves are carefully removed from the ground in

the autumn and burnt, and the surface of the soil turned

over with the fork or spade, most eggs and chrysaliils will

be destroyed.

The gooseberry was introduced into the United States

by the early settlers, and in some parts of New England

large quantities of the greeu fruit are produced and sold for

culinary use in the towns ; but the excessive heat of the

American summer is not adapted for the healthy maturation

of the berries, especially of the English varieties. Perhaps

if some ot these, or those raised in the country, could be

crossed with one of the indigenous species, kinds might be

abtained better fitted for American conditions of culture,

although the gooseberry does not readily hybridize. The
bushes are apt to be infested by a minute fly, known as the

gooseberry midge, Cecidomyia grossularice, which lays its

Bggs in the green fruit, in which the larvae are hatched,

causing the berries to turn purple and fall prematurely.

According to Mr Fitch, the midge attacks the wild native

species as well as the cultivated gooseberry.

The gooseberry, when ripe, yields a fine wine by the

fermentation of the juice with water and sugar, the result-

ing sparkling liquor retaining much of the flavour of the

fruit By similarly treating the juice of the green fruit,

picted just before it ripens, an effervescing wine is pro-

duced, nearly resembling some kinds of champagne, and,

when skilfully prepared, far superior to much of the liquor

sold under that name. Brandy has been made from ripe

gooseberries by distillation; by exposing the juice with

sugar to the acetous fermentation a good vinegar may be

obtained. The gooseberry, when perfectly ripe, contains

a large quantity of sugar, most abundant in the red and
amber varieties ; in the former it amounts to from 6 to

upwards of 8 per cent. The acidity of the fruit is chiefly

due to malic acid.

Several other species of the sub-genus produce edible fruit,

though none have as yet been brought under economic cul-

ture. Among them may be noticed R. oxyacanthoides and
R. cynoshnti, abundant in Canada and the northern parts

of the United States, and R. gracile, common ilong the

Alleghany range. The group is a widely distributed one,

species occurring to the west of the Rocky Mountains, and
in Siberia and Japan, while one is said to have been found
by recent explorers on the lofty Kilimanjaro, near the lake-

soarces of the Nile. (c. p. j.)

GOPHER (Testudo gopher, Bartr.), the only living

representative on the North American continent of the

Testudinidae or family of land tortoises, where it- occurs

in the south-eastern parts of the United States, from Florida

in the south to the river Savannah ic the north. Its cara-

pace, which is oblong and remarkably compressed, measures

from 13 to 14 inches in extreme length, the shields which
cover it being grooved, and of a yellow-brown colour. The
gopher abounds chiefly in the forests, but occasionally

visits the open plains, where it does great damage, especially

to the potato crops, on which it feeds. It is a nocturnal

animal, remaining concealed by day in its deep burrow, and
coming forth at night to feed. Its strength in proportion

to its size is said to bo enormous, it being able, according to

Dumeril and Bibron, to move along comfortably bearing
a man on its back. The flesh of the gopher or mungofa,
OS it is also called, is considered excellent eating.

GOPPINGEN, a town of Wurtemberg, circle of the
Danube, on the right bank of the Fils, 22 miles E.S.R of

Stuttgart. It possesses an old castle erected by Duke
Christopher in the 16th century, two evangelical churches,
a Roman Catholic chapel, a synagogue, a real school, a
classical school, and an advanced school. The manufactures

include linen and woollen cloth, leather, glue, paper,

machines, and toys Three miles north of the town are the

ruins of the old castle of Hohenstaufen, with the Barbarossa

chapel, containing, besides other adornments, an old fresco

of Frederick Barbarossa dating probably from the 16th

centurv. Goppingen originally belonged to the house of

Hohenstaufen, and at a later period came into the posses-

sion of the counts of Wiirtemberg. It was surrounded by
walls in 1129. The population in 1875 was 9532.

GORAKHPUR, a district of the North-Western Pro-

vinces, India, between 26° 50' 15" and 27° 28' 48" N, lat,

and between 83° 7' and 84° 29' E. long., bounded on the

N. by the territory of Nep4l, on the E. by Champdran aud
SAran, on the S. by the Gogra river, and on the W. by Basti

and Fyzabad, with an area of 4578 square miles. The dis-

trict lies immediately south of the lower Himalayan slope.=,

but forms itself a portion of the great alluvial plain. Only a

few sandhUls break the monotony of its level surface, which

is, however, intersected by numerous rivers studded with

lakes and marshes. In the north and centre dense forests

abound, and the whole country has a verdant appearance.

The principal rivers are the Rdpti, the Gogra, the great

and little Gandak, the Kuiaa, the Rolim, the Ami, and
the GunghL The tiger is found in the north, and many
other wild animals abound throughout the district The
lakes are well stocked with fish.

Tbe population, which in 1853 numbered 1,816,390, had risen to

2,019,361 in 1872, a great increase in so short a period ; of these,

1,819,445 or 90'1 per cent, are Hindus, 199,372 Mussulmans, au'l

533 Christians. The district contains a total cultivated area of

2621 square niiles, with 897 square miles available for cultivation,

most of which is now under forest. The chief products are cotton,

rice, bdjra, jodr, moth, and other food-stnifs. The commerce of

Gorakhpur is confined to the above products. The means of com-
munication are still imperfect. Two good metalled roads nni
through the district, one from Gorakhpur to Benares via Bar-
halganj, the other to Basti and Fyzabad. The total revenue .u

1876 was £227,738. The police force in 1875 numbered 755
officers and men. In 1875 there were 435 schools, with 13,525
pupils. The district is not subject to very intense heat, from
which it is secured by its vicinity to the hills and the moisture of

its soil. Dust-storms are rare, and cool hreezes from the south,

rushing do^n^ the gorges of the Himalayas, succeed each short

interval of warm weather. The climate is, however, relaxing. Tho
southern and eastern portions are as healthy as most parts of th«

province, but the tiirai and forest-tracts are still subject to malaria.

The average rainfall from 18C0 to 1871 was 45 '8 inches ; the maxi-
mum was 60 inches in 1861, and the minimum 25 inches in 1868.

The mean monthly temperature in the shade was 77° in 1870, and
76° in 1871. The death rate in 1875 was 40-092, or 19-85 per
thousand of the population.

Gautama Buddha, the founder of the religion bearing his name,
died within the district of Gorakhpur. It thus became the head-
quarters of the new creed, and was one of the first tracts to receive

it The country from the beginning of the 6th century was the

scene of a continuous struggle between the Bhars and their Aryan
antagonists, the Eahtors. About 900 the Domhatars or military

Brdhmans appeared, and expelled the Kahtors from the town of

Gorakhpur, but they also were soon driven back by other invaders.

During the 15th and 16th centuries, after the district had been
desolated by incessant war, the descendants of the various con-

querors held parts of the territory, and each seems to have lived

quite isolated, as no bridges or roads attest any intercourse with
each other. Towards the end of the 16th centiu-y, Mussulmans
occupied Gorakhpur town, but they interfered very little with the

district, and allowed it to be controlled by the native rajas. In
the middle of the 18th century a formidable foe, the Banjaras from
the west, kept the district in a state of terror, and so weakened the

power of the rajas that they could not resist the fiscal exactions of

tho Oudh officials, who plundered and ravaged the country to a

great extent. The district formed part of the territory ceded by
Oudh to the British under the treaty of 1801. During the mutiny
it was lost for a short time, but under the friendly Gurkhas the

rebels were driven out, and the whole district once more passed

under British rule.

GoEAKHPTO, a municipal city, and the administrative

headquarters of Gorakhpur district, North-Western Pro-

vinces, in 26° 44' 8" N. lat, and 83° 23' 44" E. long., on

the river Rdpti, near the centre of the district. It was
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founded about 1400, on the site of a moro aucient city.

It is the headquarters of a civil and sessions judge, with
the usual administrative offices, and has a considerable

trade in grain and timber sent down the Ripti to the Gogra
and the Ganges. The municipal revenue in 1875-76 was
£4771. Population (1872), 51,117.

QORAMY, or Gouramy (Osphronemus olfax), is reputed
to be one of the best-flavoured freshwater fishes in the

East Indian archipelago. Its original home is Java,

Sumatra, Borneo, and several other East Indian islands,

but thence it has been transported to and acclimatized in

Penang, Malacca, Mauritius, and even Cayenne. Being

Goramy.

nn almost omnivorous fish and tenacious of life, it seems to

recommend itself particularly for acclimatization in other

tropical countries; and specimens kept in captivity become
as tame as carps. It attains the size of a large turbot.

Its shape is flat and short, the body covered with large

scales ; the dorsal and anal fins are provided with numerous
spines, and the ventral fins produced into Irtng filaments.

OORCUM, or Gorkum (Dutch, Gorincheni), a town of

the Netherlands, chief town of a circle in the province of

•South Holland, 22 miles E.S.E. of Rotterdam, on the right

bank of the Merve or Merwede, at the influx, of the Linge, by
which it is intersectedi It is surrounded by walls, and has an
old town-house adorned with fine old paintings, a prison, a
custom-house, barracks, an arsenal, and a military hospital.

The old church of St Vincent contains the monuments of the

lords of Arkel. The charitable and benevolent institutions

are numerous, and there is also a library and several learned

associations. Gorcum possesses a good harbour, and carries

on a considerable trade in grain, hemp, cheese, potatoes, and
fish, although it is still destitute of railway communication.
The population in 1876 was 9301.
Tne earliest notice of Gorcum is in a<lo~cument ofJohn I., duke of

Brabant (in the close of the 13th centuiy), granting the town's folk
free trade throughout his duchj'. The history in the loth century
is closely connected with that of the countship of Arkel. It was
within its walls that William, the last lord of Arkel, perished in

1417, on the capture of the town by the Kabeljaus ; and it was the
burghers of Gorcum who in 1573 laid the castle of Arkel in ruins.

In 1572, when the town was taken by William, de Ip. Marck, he pnt
to death 19 priests and friars, who have a place in the Romish
calendar as the Martyrs of Gorcum. The place defended itself suc-
cessfully against the French in 1672, but was taken by the Prussians
in 1785, by the French in 1795, and by the allies in 1814.

GORDIANTJS, or Gorbian, the name or Ihree Roman
emperors. The first, .Marcus Antonius Africaniis Gordi-
anus, the wealthiest of the Romans, was descended on the
father's side from the Gracchi, on the mother's from
Trajan, while his wife was the granddaughter of Antoninus
Pius. While be gairied unbounded p&pularity by his mag-
nificent games and shows, his prudent and retired life did

not alarm the tyranny of Caracalla. Alexander Severus
called him to the dangerous honours of government in

Africa, arid during his proconsulship there occurred the
usurpation of Maximin. The .universal discontent roused
by the oppressive rule of Maximin culminated in a revolt

in Africa in 238, and Gordian reluctantly yielded to the

popular clamour and assumed the purple. His son was
associated with him in the dignity. The senate confirmed
the choice of the Africans, and most of the. provinces
gladly sided with the new emperors; but, even while their
cause was so successful abroad, they had fallen before
the sudden inioad of Capellianus, who commanded
Mauretania in the interest of Maximin. They had reigned
only. 36 days. Both the Gordians had deserved by
their amiable character their high reputation ; they were
men of great accomplishments, fond of literature, and
voluminous authors; but they were rather intellectual
voluptuaries than able statesmen or powerful rulers.
Haying embraced the cause of Gordian, the senate was
obliged to continue the revolt against Maximin, and
appointed Maximus and Balbinus, two of its noblest and
most esteemed members, as joint emperors. At their in-

auguration a sedition arose, and the popular outcry for a
Gordian was appeased by the association of M. Antonius
Gordianus Pius, nephew of the younger and grandson of

the elder Gordian, a boy of thirteen. Maximin forthwith
invaded Italy, but was murdered by his own troops while
besieging Aquileia ; and a revolt of the praetorian guards,
to which Maximus and Balbinus fell victims, left Gordian
sole emperor. For some years he was under the control of

his mother's eunuchs, till happily Misitheus, his teacher
of rhetoric, whose daughter he married, rouseihim to free

himself from the ignoble tyranny. Misitheus was appointed
prefect of the prastorian guards, and wielded ably the
supreme power that now belonged to him. When the
Persians invaded Mesopotamia, the young emperor at

his persuasion opened, for the last time recorded in his-

tory, the temple of Janus, and marched in person to the
East. Misitheus proved a skilful and prudent general;
but his sudden death under strong suspicions of poisoning
was the end of Gordian's prosperity. Discontent and
seditions, fostered by Philip, who had succeeded Misitheus,

arose in the camp, and Gordian,was slain by the mutinous
soldiers (244). A monument near the confluence of the

Euphrates and Aboras marked the scene.

GORDIUM, an ancient town of Bithynia, was situated

not far from the river Sangarius, but the site has not been
exactly ascertained, though M.~Lejean believes that it may
be identified with ruins which he observed in the vicinity

of the village Emret. It was undoubtedly a place of high

antiquity, and though Strabo describes it as a village, it

afterwards increased in size, and, under the name of

Juliopolis, which it received in the reign of Augustus, il

continued to flourish to the time of Justinian at least.

According to the legend, Gordium was founded by a cer-

tain Gordius, who had been called to the throno by the

Phrygians in obedience to an oracle of Zeus commanding
them to select the first person that rode into the agora in

a car. The king afterwards dedicated his car to the god,

and another oracle declared that whoever succeeded in un-

tying the strangely entwined knot of the yoke should reign

over all Asia. Alexander the Great, according to the well-

known story, overcame the difficulty of the Gordian knot

by a stroke of his sword.

See Kiepc-rt, BeUrMfi zur inschriftlicTien Topographie Klein-

Asiens, 1863; Lejean, in li^'tl. dela Soc. de Giogr., Paris, 1869.

GORDON, Alexander, the "Sandy Gordon" of Scott's

Antiquary, is believed to have been a native of Aberdeep,

and a graduate of either King's or Marischal College, but

of his parentage and early history nothing is known.

When still a young man ho is said to have travelled

abroad, probably in the capacity of tutor. He must, how-

ever, have returned to Scotland previous to 1726, when,

betaking himself to antiquarian pursuits, he made the

acquaintance of, among others, Roger Gal6, the first-vice,

president of the Society of Antiquaries. In the year just
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mentioned appeared tlie Idnerarium Septeninonale, his

greatest and besi !:'iown work. He was already the friend

of Sir John Clerk, of Penicuick, better kuown as. Baron

Clerk, from his having been appointed one of the Barons

of the Exchequer ;' and the Baron and Roger Gale are the

"two gentlemen, the honour of their age and country,"

whose letters were published, without their consent it

appears, as an appendix to the Ilinerarium. Subsequently

Gordon was appointed secretary to the Society for the

Encouragement of Learning, with an annual salary of

£50. Resigning this post he succeeded Dr Stukeley as

secretary to the Society of Antiquaries, and also acted for

a short time as secretary to the Egyptian Club, an associa-

tion composed of gentlemen who had visited Egypt. In

1741 he accoippanied Governor Glen to South Carolina.

No explanation has yet been given of the reasons which

led to this step, or of the relations between the old
•' Roman " antiquary and his new patron. A hint, but

nothing more, is afforded by the fact that in the list of

subscribers to the Itinerarium we find the name of " James
Glen of Longcroft, Esq." Through the influence probably

of his friend, Gordon, besides receiving a grant of land in

Carolina, was appointed registrar of the province, and justice

of the peace, and filled several other offices.' From his

will, still in existence, dated 22d August 1754, we learn

that he had a son Alexander and a daughter Frances, to

whom he bequeathed most of his property, among which

were portraits of himself and of friends painted, by his

own hand.
Some additional particulars regarding Gordon and Lis works may

be got from a communication to the Society of Antiquaries of poot-

!and by FrofesBor Daniel Wilson, LL.D., Toronto, printed in the

Proceedings, with Additional Notes and an Appendix of Original

Letters by the late ]>r David Laing (Proc. Soc. of AiUiq. of Scot.,

pol. X. pp. 363-382).

GORDON, Lord George, (1751-1793), third and
youngest son of Cosmo George, duke of Gordon, was born

in London 26th December 1751. After completing his

education at Eton, he entered the navy, where he rose to

tlie rank of lieutenant; but on account of a disagreement

regarding promotion with Lord Sandwith, then at the head
of the admiralty, he resigned his commission shortly before

the commencement of the American war. In 1774 he
entered parliament as member for the small borough of

Luggershall, and possessing some wit, great ease of address,

and the confidence arising from sincere conviction, he advo-

cated his individual notions on any subject with great volu-

bility and with something of the eagerness of monomania.
After supporting the ministry for sometime, he began' to

attack both ministry and opposition with such ceaseless

pertinacity that it became a common saying that " there

were three parties in parliament, the ministry, the opposi-

tion, and Lord George Gordon." He vehemently opposed

the
^

passing of the Acts for the removal of the Roman
Catholic disabilities, and took a leading part in organizing

the Protestant associations of Scotland and England. Of
both associations he was chosen president, and on June 2d
1780 he headed the mob which marched in procession from
St George's Fields to the Houses of Parliamentin order to

present the monster petition against the Acts. After the

inob reached Westminster a terrific riot ensued, which con-

tinued several days, during which the city was virtually at

their mercy. At first indeed they dispersed after threaten-

ing to make a forcible entry into the House of Commons, but

reassembled soon afterwards and destroyed several Roman
Catholic chapels, pillaged the private dwellings of many
Roman Catholics, set fire to Newgate and broke open all

the other prisons, attacked the Bank of England and several

other public buildings, and continued the work of violence

and conflagration until the interference of the military, by
whom no fewer than 450 persons were killed and wounded

before the riots were quelled." For his share in instigating

the riots Lord Gordon was apprehended on a charge of hin1«.

treason; but, mainly through the skilful and elpquetri

defence of Erskine, he was acquitted on the ground that

he had no treasonaljle intentions. In 1786 he was excom-
municated by the archbishop of Canterbury for refusing to

bear witness in an ecclesiastical suit; and in 1787 he was
convicted of libelling the queen of France, the French am-
bassador, and the administration of justice in England. He
was, however, permitted to withdraw from the court without
bail, and'made his escape to Holland; but on account of

representations from the court of Versailles he v.'as com-
manded to quit that, country, and, returning to Englamd,
was apprehended, and in January 1788 was sentenced tt

five 'years' imprisonment in Newgate, where, after refusing to

grant the guarantees required as a condition of his obtaining

his liberty at the conclusion of his original term of imprison-

ment, he died of delirious fever November 1, 1793. Some
time before his apprehension he had become a convert ta

Judaism, and had undergone the initiatory rite. A serious

defence of most of his eccentricities is undertaken in Thf

Life of Lord George Gordon, toith a Philosophical Eevieu

of his Political Coiidicct, by Robert Watson, M.D., Lon-
don, 1795.

GORDON, Sir John Watson (1788-1864), Scottish

painter, was the eldest son of Captain Watson, R.N.',

a cadet of the family of Watson of Overmains, in the counly
of Berwick. He was born in Edinburgh in 1788-, and, it

being his father's desire that he should enter the army, was
educated specially with a view to his joining the Royal
Engineers. As drawing was even at that period con-

sidered a not inappropriate accomplishment for the scientific

service, he was, while waiting for his commission, entered

as a student in the Government school of design, then as

now under the management of the Board of Manufactures.

With the opportunity, his natural taste for art quickly

developed itself, and his industry and progress were suck
that his father was persuaded to allow him to adopt it as

his profession. Captain Watson was himself a skilful

draughtsman, and his brother George Watson, afterwards

president of the Scottish Academy, stood high as a

portrait painter, second only to Sir Henry Raeburn, wh»
also was a friend of the family. Between the studios of

his uncle and his friend, John Watson seems to have
thought he had every necessary assistance a young artist

required, and neither then or at a future period showed
any desire for foreigh study ; liis art consequently is more
purely of native growth than that of any of his contempor-

aries. In the year 1808 he sent to the exhibition of the

Lyceum in.Nicolson Street a subject from the Lay of. th(

Last Minstrel, and continued for some years to exhibit fancy

subjects; but, although freely and sweetly painted, they were

altogether without the force and character which in his own
proper walk stamped his portrait pictures as the works of

a master. After the death of Sir Henry Raeburn in 1823,
he succeeded to much of his practice ; and as there were at

that time in Edinburgh four artists of the name of Watson,
all of them pui trait painters, he assumed in 1826 the name
of Gordon, by which he is best known. Mixing a good
deal in literary and scientific society, he painted most of

the notabilities who lived in or visited the northern metro-

polis during his career ; one of the earliest of his famous
sitters was Sir Walter Scott, who sat for a first portrait in

1820. Then came J. G. Lockhart in 1821 ; Professor

Wilson, 1822 and 1850, two portraits; Sir Archibald Alison,

1839; DrChalmers, 1844; a little later DeQuincey; and Sir

David Brewster, 1864, being the last picture he painted.

Among his most important works may be mentioned tho

earl of Dalhousie, 1833, now in the Archers' Hall, Edin-

burgh ; Sir Alexander Hope, 1835; in the county buildings,
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Lialithgosv; Lord President Hope, in the Parliament House;
and Dr Chalmers, 1844. These are all full lengths, and

were exhibited in London, where they attracted great atten-

tion (the Chalmers portrait was purchased some years

later by Sir Robert Peel, and is now in the Peel Gallery)

;

they belong to his middle period, and are distinguished by

great sweetness in execution, and, unlike his later works, are

generally rich in colour. The full length of Dr Brunton,

1844, and Dr Lee, the principal of the university, 1846, both

in the staircase of the College Library, mark a modification

of his style, which ultimately resolved itself into extreme

simplicity, both of colour and treatment.

During the last twenty years, of his life he painted many
distinguished Englishmen who came to Edinburgh to sit to

him. And it is significant of the position he held in the

esteem of artists themselves that David Cox, the landscape

paintir, oa being presented with his portrait, subscribed for

by many friends, chose to go to Edinburgh to have it

executed by Watson Gordon, although he neither knew the

painter personally nor had ever before visited the country.

Among the portraits painted during this period, in what
may be termed his third style, are De Quincey, the opium
eater, in the National Portrait 'Gallery, London; General

Sir Thomas Macdougall Brisbane, in the Royal Society; the

prince of Wales, Lord Macaulay, Sir M. Packington, Lord
Murray, Lord Cockburn, Lord Rutherford, and Sir John
Shaw Lefevre, in the Scottish National Gallery, and a host

of others, for latterly he not only possessed great facility

of brush but was industrious to a fault. These latter

pictures are mostly clear and grey, sometimes showing
little or no positive colour, the flesh itself being very grey,

and the handling extremely masterly, though never ob-

truding its cleverness. He was very successful in rendering

acute observant character, and there is a look of mobility of

feature, in repose it is true, but suggesting that the eye

could twinkle and the lips relax. As an example of his

last style, showing pearly flesh painting freely handled, yet

highly finished, the head of Sir John Shaw Lefevre will hold

its. own in any school.

John Watson Gordon was one of the earlier msabsrs of

the Royal Scottish Academy, and was elected its president

in 1850 ; he was at the same time appointed limner to her

majesty for Scotland, and received the honour of knight-

hood. Since 1841 he had been an associate of the Royal
Academy, and in 1851 he was elected a Royal Academician.

Sir John continued to paint with little if any diminution

of power until within a very few weeks of his death, which
occurred on the 1st of June 1864.

GORDON, Patrick (1635-1699), of Auchleuchries, a
Russian general, was descended from a Scotch family of

Aberdeenshire, who possessed the small estate of Auchleuch-

ries, and were connected with the house of Haddo. He was
born in 1635, and after completing his education at the

parish schools of Cruden and Ellon, entered, in his fifteenth

year, the Jesuit college at Braunsberg, Prussia ; but, as " his

humour could not endure such a still and strict way of

living," he soon resolved to return home. He changed his

mind, however, before re-embarking, and after journeying

on foot in several parts of Germany, ultimately, in 1655,

enlisted at Hamburg in the Swedish service. In the course

of the next five years he served alternately with the Poles

and Swedes as he was taken prisoner by either. Li 1661,
after changing his resolution more than once, he took service

in the Russian ariny under Alexis I , and in 1666 he was
sent on a special mission to England. After his return he
distinguished himself in several wars jgainst the Turks and
Tartars in southern Russia, and in recognition of his services

he in 1678 was made major-geneiial, in 1679 was appointed
to the chief command at Kieff, and in 1683 was made
lieutenant-general. He visited England in 1686, and, after

his return to Russia, he in 1687 and 1689 took part as
quartermaster-general in the expeditions against the Crim
Tartars in the Crimea. On the breaking out of the revolu-
tion in Moscow in the latter year, Gordon with the troops
he commanded virtually decided events in favour of the
czar Peter I., and against the czarina Sophia. He was
therefore during the remainder of his life in high favour with
the czar, who confided to him the command of his capital
during his absence from Russia, employed him in organizing
his army according to the European system, and latterly

raised him to the rank of general-in-chief. He died
November 29, 1699. The czar, who had visited him
frequently during his illness, was with him when he died,
and with his.own hands closed his eyes.

General Gordon left behind him a diary of his life, wiitten in Eng-
lish. Several of those parts of the diary connected with the military
hiatoiy of Russia were at an early period tmnslated into German

—

then the litemry language of St Petersburg—but never printed,
although made use of for various otherworks. A complete German
ti-anslation, by Prince M. A. Kolenski and Mr M. C. Powell, was
published, the first volume at Jloscow in 1849, the second at St
Petersburg in 1851, and the third at St Petersburg in 1853; and
Passagesfrom tJie Diary of General Patrick Gordon of Auchleuchries,
1635-1693, was printed, under the editorship of Joseph Robertson,
for the Spalding Club, Aberdeen, 1859.

GORE, Mrs Catherine Grace (1799-1861), an exceed-

ingly prolific English novelist, was born in 1799 at East
Retford, Nottinghamshire, and was the daughter of Mr
Moodj', a wine-merchant. In 1823 she was manied to

Captain Charles Gore ; and, in the same year, she published

her first work, Theresa Marchmont, or the Maid ofHonour.
Then followed, in rapid succession, the Leltre de Cachet and
The Reign of Terror (1827), Uungaiian Tales, Manners
of the Bay (1830), Mothers, and Daughters (1831), and
The Fair of^May Fair (1832). At this point the critics

began to say that JIrs Gore had written enough ; and she

accordingly went to France to extend her range of obser-

vation, and did not publish till 1836, when her next novel,

entitled Mrs Armyiage, appeared. Every succeeding y«ir

saw several volumes from- her pen; and in 1839 The
Cabinet Minister, Preferment, and Th: Courtier of the Days
of Charles II. were issued from the press. But in 1841
Sirs Gore fairly eclipsed her other novels by the publication

of Cecil, or the Adventures of a Coxcomb, which produced a

great sensation. This year also appeared Greville, or a

Season in Paris. Then followed, in 1842, Ormington, or

Cecil a Peer, Fascination, zxid. The Ambassador's Wife; and

in 1843 Mrs Gore produced another masterpiece, entitled

The Sdnhr's Wife. She continued to write, with unfailing

fertility of invention, till her death in January 1861. Mrs
Gore also published some dramas and translations from the

French; but it is as a fashionable novelist that she is re-

membered. Her life was one of extraordinary literary in-

dustry, as may be inferred from the fact that she is the

author of more than seventy distinct works. Among her

best novels are Cecil, or the Adventures of a Coxcomb,

Greville, and The BanJcer's Wife. Cecil gives extremely

vivid sketches of London fashionable life, and is full of

happy epigrammatic touches. It displays great knowledge

of London clubs, for which Mrs Gore was indebted to Jlr

Beckford, the author of Vathek. The narrative is varied

by occasional glimpses of Continental life. Greville is

marked by faithful pictures of English country life, and of

the ease and grace of French society. The Banker's Wife

is distinguished for masterly studies of character, especially

in the persons of Mr Hamlyn, the cold -calculating money-

maker, and his warm-hearted country neighbour, Colonel

Hamilton.

Mrs Gore's works are characterized by great cleverness

in invention, " lively satire, shrewd insight into character.

and keen observation of life. They are exceedingly deficient

in feeling ; and the lover of fiction passes a pleasant hou»
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or two over Ler novels, not luucli- excited by the triumphs,

nr vexed by the sufferings of her characters." Sometimes

Uer novels weary the reader ; but this does not arise from

any failing in her style, which is always clear, animated,

and full of point, nor from lack of inventiveness, but from

the endless repetitions involved in writing so many books

on a subject of such comparatively limited range as

fashionable life. Mrs Gore's novels have not only achieved

an immense temporary popularity, but possess genuine

historic value as eminently readable, and on the whole

faithful, pictures of the life and pursuits of the English

upper classes.

GOREE (in. French Goree, and in the native tongue Bir

or Ben; that is, a belly, in allusion to its shape), a small

island off the west coast of Africa, belonging to the French

colony of the Senegal. It lies immediately to the south of

Cape Verd, and, according to the Annuaire du Smegal for

1878, in U° 39' 55" N. lat. and 12° 16' 40" W. long.

The distance from the mainland in one direction is about

8 miles, arid in another from 3 to 4. Though little more

than a barren rock, Goree is of importance as a commercial

and military post, and all the more as it has the-advantage

of a milder climate than the neighbouring mainland. The
greater part of its area is occupied bythe town, which was

constituted a commune in 1872, and placed under the

government of a municipal council of 14 members.. The
streets are narrow, and the houses, built for the most part

of dark red stone, are flat-roofed. Among the principal

buildings are the castle of St Michael, which occupies the

rocky eminence in the south of the island, the governor's

residence, the hospital, and the barracks. The summit of

the rock within the citadel is levelled to an esplanade, and

in the centre is a deep Artesian well, the only source in the

otherwise arid island, which is dependent on its rain-water

tanks for its ordinary supplies. Goree is a free port, and

forms a convenient centre for the distribution of European

goods. It is regularly visited by the vessels of the British

and African Steam Navigation Company. The harbour is

formed in a small sandy bay on the north-east side of the

island, Telegraphio communication with St Louis dates

from- 1862. A chamber of commerce was established in

1870, and a sanitary commission in 1874. The town was

reported in 1878 to have a population of 3243, and the

nrrondissement of Gor^eDakar, of which it is the-adminis

trative centre, had a total population of 61,394. Dakar is

a new settlement on the mainland, with a port constructed

since 1857 for the vessels of the Messageries Maritimes ; but

with the exception of the public buildings the town has still

to be built. Goree owes its name to the Dutch, who took

possession of it in the beginning of the 17th century, and

called it Goeree or Goedereede, in memory ot the island on

their own coast now united with Overflakkee. It was taken

from them in 1663 by the English under Commodore
Holmes, but recovered in the following year by De Ruyter.

They were finally expelled, in 1677, by the French under

Admiral D'Estr6es, whose conquest was confirmed in 1678
by the peace of Nymwegen. Irt 1758 the island was
captured for the English by Commodore Keppel, but a few

years afterwards it was restored to France. With the

exception of a few months in 1804, when the island was
held by the French, the English.were again in possession

from 1800, when it was seized bv Sir Charles Hamilton,

till the peace of 1814.

GOUGIAS of Leontini, in Sicily, a rhetorician and
sophist of whose personal history nothing is known beyond
the facts that in 427, when already a comparatively old

man, he was sent by his fellow-citizens at the head of an
embassy to ask Athenian protection against the aggression
of the Syracusans ; that he then settled in Athens, and
supported himself by the practice of oratory and by teach-

ing rhetoric; and that he ended his days atjjarissa, in

Thessaly. His Oirth and death may be approximately dated

respectively at 483 and 375 B.C. He was the author of a

lost work On Nature or the Non-existent (I'ept rov /xr] ovtc:

^ Trepl <^i;a-£ws\ the substance of which may be gathered

from the writings of Sextus Empiricus, and also from the

treatise (ascribed to Theophrastus) De Melissa, Xenopkane,

Gorgia. His philosophical opinions may be summed up in

three propositions, which stand in direct relation to the

teachings of the Eleatic school. Ho held (1) that there is

nothing wliich has any real existence ; (2) that, even if any-

thing did really exist, it could not be known ; and (3) that,

supposing real existence to be_ knowable,' the knowledge

would be incommunicable. On the first point his argument

was that a real existence must either have come into being

or have been eternal. But the first alternative would re-

quire it to have been produced, either from the existent or

from the non-existent; the second alternative would require

us to identify it with the infinite, but the infinite exists

nowhere (for that- would involve the absurdity of its exist-

ing either within itself or within something else), but what

exists nowhere is nothing. In support of the second pro-

position he argued that, if existence could be known, then

thought would be existence, and the non-existent would be

unthinkable and error would be impossible. The third

point for which he argued was the inadequacy of language

to convey ideas, and the impossibility of the idea being the

same in different minds. In natural philosophy, liii

opinions, so far as these are known, appear to have been

similar to those of Empedocles. See the monograph, Df
Gorgia Leovtino Commentatio, by Foss, 1828.

GORGON, yopyui, according to Hesychius, is a word akin

to yopyos, which meaus terrible, lively, rapid. . Sophocles

(fr. 167) calls the sea-nymphs yopyi'&s and yopydSts is

quoted as a title of the daughters of Oceanus. Now it is

a well-established fact that the sea was at one time the sea

of air and its nymphs the clouds. Hence we may infer

that words from this stem are employed in the sense of

quick-moving as epithets of the clouds.

Tlie various forms in which the Gorgon appears in Greek
mythology originate probably from the rapidly gathering

terrible thunder-cloud. When the cloud covered the heaven

and hid the sun, a primitive race, whose thoughts and words
Were few and simple, said that the sun was united in

marriage to the cloud. From this union sprang the light

ning and the thunder. Now the sun, in its different

aspects and relations, was conceived in different ways, which
developed, as thought unfolded itself, into distinct deities

;

and, as connected with clouds, rain, and the fertility that

springs therefrom, he is the original of the Vedic Savitar

and 'Tvashtar and of the Greek Poseidon. Accordingly

(Hes., Theoy., 273 ff.) Poseidon on a meadow (i.e., the heaven,

thus often in mythology) begat from the Gorgon Medusa
Chrysaor and Pegasus. Chrysaor, Gold-sword, is obviously

the lightning ; and Pegasus, who bears the thunder and
lightning for Zeus (^ibid. 286), was probably at first simply

the thunder. Gorgo and Erinys are merely tribal or local

varieties of the same conception ; Gorgo is specially Attic,

Erinys Minyan. A similar legend occurs about children

of Erinys and Poseidon (Paus., viii. 37). Hence iEschylus

{Cko., 1048)l;ompares the Erinyes to Gorgons.

Gorgo is always the impersonation of the atmospheric

terrors, and is conceived in connexion with the deities that

are armed with thunder and lightning-—Zeus and Athene.

With Athene in particular is the connexion very close, and
some facts of ritual and nomenclature almost suggest an
original identity of the two. Palsephatus says that Athene
was worshipped in the island of Cerne under the name
Gorgo; Sophocles (Al., 450) calls her yopyHnrir, and Plutarch

(^Arat., 32J says that her wooden statue at Pallene, if
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ijrought out of the temple, destroyed human life (compare

the description of the birth ^f Athene in Pindar, OL, vii.

65 ff., which ' strongly suggests the phenomena of the

thunderstorm). Here we have preserved to us a relic from

the very earliest thought among the Indo-European race.

When a phenomenon in the heavens attracted their atten-

tion, they naturally spoke of it as of an animated being.

The storm appeared to act out its own natural course, to

live its own life. But afterwards the phenomenon was
conceived with reference to human needs : beneficent and
hostile deities worked in nature ; a hostile power denies to

men what a friendly power after a conflict grants. Among
the Greeks this. opposition appears in the antithesis of

Olympian and older or Chthonian gods. The goddess who
ruled the storm for man was set in opposition to the actual

thundercloud—Athene to Gorgo (see Graces). Accord-

ingly the usual Greek account is that the yopyoveiov or

yopyiir] Kf^iaXTj, a terror-striking countenance, is fixed in the

middle of the wgis of Zeus. Zeus gives the asgis {Iliad, v.

736 ff., comp. iEsch., Eum., 825) to Athene, the goddess of

the air. The Gorgoneiou is always said to have been won
in battle, viz., in the conflict of the beneficent gods against

the older nature-powers, who would scorch the earth with

heat and deny»the needed rain. Zeus then assuming the

segis (the shield of the storm-cloud) overthrows the Titans

or the Giants in the aerial battle ; the rain descends, and a

clearer and cooler sky succeeds. Or in other accounts the

whole array of gods engages in the battle ; Athene then ap-

pears naturally as yopyo<j>6vTj, i.e., she clears the atmosphere,

her own special domain, from the terrible cloud, which she

keeps on her shield threatening death to all her foes. The
Attic tradition v as that the Gorgon was a monster produced

by Earth to aid her distressed sons the Giants, and was slain

by Pallas (Eur., Ion, 1002). In Homer Gorgo appears also

iii connexion with Apollo, Agamemnon, Hector, and Perse-

phone,—a connexion which mightbe justified by an exami-

nation into the mythological ideas that underlie these names.

Later accounts, beginning from Hesiod (Theog., I.e.),

mention three Gorgons; but Medusa alone inherits the

( haracter and history of the older Gorgo, while two sisters

are added to make up the sacred !iumber, in analogy with

the Moirse, Grseae, Erinyes, &c. The Argive story has

established itself in all later literature as the standard

account of the Gorgons. Perseus, the light-giving hero,

aided by Athene and the other gods, goes to the abode of

the Gorgons beside Oceanus far away in the dark West,

and cuts off the head of Medusa. Then from the stream-

ing neck sprang Chrvsaor and Pegasus, her two sons by
Poseidon. This head, which, like the lightning, had the

power of turning into stone all that looked on it, was
given to Athene, who placed it in her shield. According

to another account, Perseus buried the head in the Agora
of Argos. Beside it was buried his daughter Gorgophone,

who is obviously a mere impersonation of the old epithet

of the Gorgon-slaying goddess.

These ideas of sun and storm give only the starting

point for the myths ; the history of their further growth

involves the whole subsequent history of the nation. Just

as in Germany, after Christianity was introduced, many old

myths and customs lived on applied to Christ and his

apostles instead of the old gods, so must the Greek myths
as we know them bear traces of the historical vicissitudes

of the race. Hence Bottiger {Kuitst-Mtfth., i. 369) has

possibly some ground for referring the Perseus tale to the

extinction of Phoenician human sacrifices by the Greeks.

The gradual development in art from the old hideous

and terrible representation of the Medusa head to the calm

lapose of a beautiful dead face is described in detail by

liiller, History of Ancient Art, and Benhnmler der Alten

iuiist. See also Eosenberg, Die Erinyen.

10—:^8

GOEI, in Georgia, an ancient fortress, is now the chief
town of a district of the same name in the government of
Tiflis, and a station on the Poti-Tiflis railroad. It is built
at the foot of an isolated hill crowned by the old fortifi-

cations, in a luxuriantly fertile plain on the left bank of the
Kour, at the junction of the Bleej-ah'va and Medjoura, 48
miles west of Tiflis. The population, about 5000, is almost
exclusively Armenian, engaged in commerce. The women
are noted for their beauty. This town, at cue time cele-

brated for its silk and cotton stuffs, is now famous for corn,
reputed the best in Georgia ; the wme is also esteemed,
5200 acres being laid out in vineyards. The climate is

excellent, delightfully cool in summer, owing to the refresh-

ing breezes from the mountains of the great Caucasian
range, which, however, are at times disagreeably felt in

winter. Gori was founded (1123) by David II., " the Ee-
storer," for the Armenians who fled their country on the Per-
sian invasion. The earliest remains of the fortress are Byzan-
tine, but it was thoroughly restored in 1634-58, during the
reign of Eustam, and destroyed by Nadir Shah. Besides
the Armenian and Georgian churches, and some good
schools, there is a church constructed in the 17th cen-

tury by Capuchin missionaries from Eome. Gori was the
birthplace (1773) of Stephen Peshanegishvyly, a distin-

guished and popular'poet. Eight miles from Gori is the
remarkable rock-cut town of Ouplytz-tzykhe, consisting of

several large dwellings having their interiors ornamented
with mouldings, imitation beams, and designs sculptured

in relief, and inmunerable smaller habitations, the majority
being divided into chambers with doorways, openings for

light, and sundry provisions for domestic comfort. The
whole have been hewn out of the solid rock, the groups
being separated by streets, where steps for facilitating com-
munication and grooves for water courses are cut. This
" Fortress of Ouplytz " was projected and completed,

according to the annals of Georgia, by Ouphlis, an immedi-
ate descendant of Noah (see Geoegia). It was a fortress

in the time of Alexander of Macedon, and an inhabited city

in the reign of Bagrat III. (980-1014).

GORILLA. See Ape, vol. ii. p. 148.

GORITZ. See Goez.
GORLITZ, a town in the Prussian province of Silesia,

capital of a circle in the government district of Liegnitz, is

situated on the left bank of the Neisse, and at the junction

point of several railways, 55 miles east of Dresden. The
Neisse at this point is o.ossed by a railway bridge half

a mUe long and 120 feet high^ with 32 arches. The
town is the seat of a provincial oflice, a circle court, and a

chamber of commerce. It is surrounded by beautiful

walks and fine gardens, and although its old walls and
towers have now been demolished, many of its ancient build-

ings remain to form a picturesque contrast with the signs

of modem industry. From the hill called Landskrone,

about 1500 feet high, an extensive prospect is obtained of

the surrounding country. The principal buildiugs are the

fine church of St Peter and St Paul, dating from the 15th

century, with a famous organ and a very heavy bell ; the

church of Our Lady erected about the end of the 15th cen-

tury, and possessing a fine portal and choir in pierced

work; the Catholic church, founded in 1853, in the Eoman
style of architecture, with beautiful glass windows and oil-

paintings ; the town house, containing the arms of King
Matthias of Hungary, and iaving at its entrance a fine

flight of steps ; the old bastion, named'Kaisertrutz, now used

as a guardhouse and armoury ; the gymnasium buildings

in the Gothic style erected in 1851 ; the fine new liiddle

school, the real school, the provincial trade school, tlie

theatre, and the barracks. Near the town is the chapel of

the Holy Cross, in connexion with which there is a model

of the Holy Grave at Jerusalem. In the public parictberu



786 G O K — a E,

is a bust of Schiller and a monument to Alexander von

Humboldt; and a monument has also been erected in the

towu iu cotamemoration of the war of 1870-71. In con-

nexion with the National History Society there is a valu-

able museam, and the Scientific Institute possesses a large

library and a rich collection of antiquities, coins, and articles

of vertu.-.. Gijrlitz, next to Breslau, is the largest and most

flourishing commercial town of Silesia. Besides cloth,

which fcrms its staple article, it has manufactories of vari-

ous linen and woollen wares, machines, railway^waggons,

sago, tobacco, leather, chemicals, and tiles.

Gorlitz existed as a Tillage from a very early period, and at the

he^nning of the 12th century it was made a borough by Duke
Sobieslaus I. of Bohemia. It was then known as Drebenau, but on
being rebuilt after its destruction by fire in 1131 it received the

name o[2gorzeliee (burnt town). About the end of the 12th cen-

tury it W.1S strongly fortified, and in 1346 it joined the league of

the six tovns. It was several times besieged and taken during the

Thirty Years' War, and it also suffered considerably iu the Seven
Years' War. , In the battle which took place near it between the

Austrians and Prussians, 7th September 1757, Winterfield, the

general of Frederick the Great, was slain. In 1815 the town, with
the greater part of Upper Lusatia, came into the possession, of

Prussia. The population in 1831 was only about 8000, but in lSi9
•t had increased to 19,032, and iu 1875 it was 45,310.

GORRES, Joseph Johann (1776-1818), a distin-

guished controversialist and writer on religious, political, and
scientiSc subjects, was born January 25, 1776, at Coblentz.

His father was a man of moderate means, who sent his son,

after he had passed through the usual elementary school, to

a Latiu college under the directioir of the Roman Catholic

clergy. The sympathies of the young Gorres were from
the first strongly with the Revolution, and the dissolute-

ness and irreligion of the French exiles in the Rhineland
confirmed him in his hatred of princes. He harangued the

revolutionary clubs, and in his first political tract, called

Universal Peace, an Ideal, he insisted on the unity of

interests wihich should ally all civilized states to one
another. He then commenced a republican journal called

Das Rothe Bluit, and afterwards EubezaU, in which he
strongly condemned the administration of the Rhenish
provinces by France.

After the peace of Campo Formio (1797) there v,-as some
hope that the Rhenish provinces would be constituted into

an independent republic. In 1799 the provinces sent an
embassy, of which Gorres was a member, to Paris to put
their case Oefore t!;e directory. The embassy reached Paris

on the 20th of November 1739 ; two days before this

Napoleon had assumed the supreme direction of afi'airs.

.\.fter much delay the embassy was received by him ; but
the only answer they obtained was -'that they might rely

on perfect justice, and that the French Government would
never lose sight of their wants." Gorres on his return pub-
lished a tract called Residls ofmy Mission to Paris, in which
iio reviewed the history of the French Revolution. During
the thirteen years of Napoleon's dominion Gorres lived a
retired life, devoting himself chiefly to art or science. In
I: '01 he married Catherine de Lassaulx, and those of

Giirrcs's admirers who claim him as a radical have laid

„'reat stress on tho fact that this lady was a free-thinker.

ile published Aphorisms on art and physiology—fanciful

but suggestive. He waa for some years teacher at a
secondary school in Coblentz, and in 1806 moved to

Heidelberg, where ho lectured at the university. He
sought, with Brentano, Arnim, and others, to stir up tho
old national spirit by the republication of some of the old

Teutonic ballads, but fruitlessly. He returned to Coblentz
in 1808, and again found occupation as a teacher in a
secondary school, supported by civic funds. He now
studied Persian, and in two years produced a really

valuable translation of part of the Shahnamah. the epic
of Firdou;

It was in the year 1810 that lie seems to liave conceived

the notion of arousing the people to eff'orts by means of the

press ; and after the battle of Leipsic, in the year 1814, he

set his paper going. It bore the name of a paper which

had been a mere echo of Prussia, the Rheinischer Mei hv.r.

The intense earnestness of the paper, the bold outspoken-

ness of its hostility to Napoleon, and its fiery eloquence

secured for it almost instantly a position and influence

unique in the history of German new.spapers. BlUcher

read it every day ; Gentz, the brothers Grimm, Varn-

hagen von Ense, were all loud in praise of it ; Stein used

it as an instrument to move the public in the directioii

he desired, and continually sent it information of his plans;

Napoleon himself called it la cinquieine puissance. The
ideal it insisted on was a united Germany, with a re-

presentative government, but under an emperor after the

fashion of other days,—for Gorres now abandoned his early

advocacy of republicanism. When Napoleon was at Elba,

Gorres wrote an imaginary proclamation issued by him to

the people, the intense irony of which was so well veiled

that many Frenchmen mistook it for an original utterance

of the emperor. He inveighed bitterly against the second

peace of Paris (1815), declaring that Alsace and Lorraine

should have been demanded back frorn France.

Stein was glad enough to use the Merkur at the time ol

the meeting of the congress of Vienna as a vehicle for giving

expression to his hopes. But Hardenberg, in May 1815,

warned Gorres to remember that he was not to arouse

hostility against France, but only against Bonaparte. There

was also in the Merkur z^x antipathy to Prussia, a con-

tinual expression of the desire that an Austriafi prince

should assume the imperial title, and also a tendency to pro-

nounced liberalism,— all of which made it most distasteful

to Hardenberg, and, to his master King Frederick William

III. Gorres disregarded warnings sent to him by the censor-

ship and continued the paper in all its fierceress. Accord-

ingly it was suppressed early in 1816, at the instance of

the Prussian Government; and soon after Gorres was dis-

missed from his post as teacher at Coblentz. From this

time his writings were his sole means of support, and be

became a most diligent political pamphleteer. He was not

himself a member of the Tugendhund, but he watched that

society with deep interest, and believed, as did all the

patriots of his time, that the clubs of students, or Purschen-

schaften, were calculated to restore the pristine greatness

of Germany. The agitation continued, and finally Kotze-

bue's denunciation of young Germany led to his assassina-

tion. In the wild excitement which followed, the reac-

tionary decrees of Carlsbad were framed, and these were

the subject of Gorres's celebrated pamphlet Deutscldand

und die Revolution. In this work he reviewed the cir-

cumstances which had led to the murder of Kotzebue, and,

while expressing all possible horror at the deed itself, he

urged that it was impossible and undesirable to repress the

free utterance of pulolic, opinion by reactionary measures.

The success of the work was very marked, despite its pon-

derous style. It was suppressed by the Prussian Govern-

ment, and orders were issued for the arrest of Gorres and
the seizure of his papers. He escaped to Strasburg, and
thence went to Switzerland. Two more political tracts,

Europa mid die Revoluiion (1821), and In Sachen der

Rhein Provimen und in eigerier Angelegenkeit (1822), -^Iso

deserve mention.

In Gorres s pamphlet Die Heilige Alliam vnd die Ybilcer

auf dem Congress von Verona he asserted that the princes

had met together to crush the liberties of the people, and
that the people must look ehewhere for help. The " else-

v.'here " was to Rome ; and from this time Gorres became
a vehement Ultramontane writer. He was svimmoned to

^tunJch by King Louis of Bavaria, and there his writings
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eojoyed very great popularity. His ChristUche Mystik gave

a series of biographies of the saints, together with an ex-

position of Roman Catholic mysticism. But his most

celebrated Ultramontane work was a polemical one. Its

occasion was the deposition and imprisonment by the

Prussian Government of the archbishop Clement Wen-
ceslaus, in consequence of the refusal of that prelate to

s.inction in certain instances the marriages of Protestants

and Roman Catholics. Gbrres in his Athanasius fiercely up-

held the power of the church, although the liberals of later

date who have claimed Gorres as one of their own school

deny that he ever insisted on the absolute supremacy of

Rome. AthanasixLS went through several editions, and

originated a long and bitter controversy. In the Eisto-

risch-i)olitische Blatter, a Munich journal, Gorres and his

son Guido continuallj^ upheld the claims of the church.

Gorres received from the king the order of merit for his

services. He was terribly disturbed when the king sunk

under the dominion of Lola Montez. and he died July 29,

1818.

See A. Denk, Joseph von Gorres, 1870; J. J. Sepp, Gorres tfnd

seine Zcitgenossen, 1877. A complete edition of Gorres's works was
published at JIunich in 1854. (L. A. SI.)

GORTSCHAKOFF (Goechakov), a noble Russian

family, descended from Michael Vsevolodovich, prince of

ChernigofF, who, in 12'46, was assassinated by the Mongols.

The following are the most distinguished members of this

family. Petb DIMITEIE\^CH (1790-1868) served under

Kamensky and Kutuzoff in the campaign against Turkey,

and afterwards against France in 1813-1814. In 1820 he

suppressed an insurrection in the Caucasus, for which service

he was raised to the rank of major-general. In 1828-29

be fought under Wittgenstein against the Turks, occupied

Aidos, and signed the treaty of peace at Adrianople. In

1839 he was made governorof eastern Siberia, and in 1851
retired into private life. When the Crimean war broke

out he offered his services to the emperor Nicholas, by
whom he was appointed general of the 6th army corps in

the Crimea. At the battles of Alma and Inkerman he

commanded the left wing of the Russian army. In 1855
he retired, and died at Moscow, March 18, 1868. Mikhah,
DiuiTRiEviCH (1792-1861), brother of the preceding, was
born in 1792. In 1807 he entered the Russian army, in

1810 he took part in the campaigns against Persia, and in

1812-1815 against France. During the Russo-Turkish war
of 1828-29, he directed the operations of the sieges of

Silistria and Shumla. After being appointed, in 1830,

general of artillery, he was present in the campaigns in

Poland, and was wounded at the battle of Grochow,

February 25, 1831. He also distinguished himself at the

battle of Ostrolenka and at the taking of Warsaw. For

these services he was promoted to the rank of lieutenant-

general In 1846 he was nominated military governor of

Warsaw. In 1849 he commanded the Russian artillery

against the Hungarians, and in 1852 he visited London as

a representative of the Russian army at the funeral of the

duke of Wellington. Upon Russia declaring war against

Turkey in 1853, he was appointed commander-in-chief of

the troops, numbering in all some 60,000 men, which
occupied Moldavia and Wallachia. On the 23d March
1854 he crossed the Danube and besieged SOistria, but was
superseded in April 'by Prince Paskievi<;h, who, however,
resigned on the 8th of June, when GortschakofF resumed the

command. In- July the siege of Silistria was raised, and
the Russian armies recrossed the Danube ; in August they
withdrew to Russia. In 1855 he was appointed commander-
in-chief of the Russian forces in the Crimea in place of Prince

Mentshikoff. GortschakofTs defenca of Sebastopol, and
final retreat to the northern part of the town, which he con-

imuad to defend till peace was signed in Paris, were con-

ductea with skill and energy. In 1856 he was appointed
governor-general of Poland. He died at Warsaw on tlie

30th May 1861.

GORTYNA, or Gortyn, an important ancient city on
the southern side of the island of Crete. It stood on the
banks of the small river Lethjeus (Mitropolipotamo), at a
short distance from the sea, with which it communicated
by means of its two harbours, Metallum and Lebena. It

had temples of Apollo Pythius, Artemis, and Zeus. Near
the town was the famous fountain of Sauros, inclosed by
fruit-bearing poplars; and not far from this was another
spring, overhung by an evergreen plane-tree which in

popular belief marked the scene of the amours of Jupiter
and Europa. Gortyna was, next to Cnossus, the largest

and most powerful city of Crete. The two cities com-
bined to subdue the rest of the island ; but when they
had gained their object, they quarrelled with each other,^

and the history of both towns is from this time little more
than a record of their fends. Neither plays a conspicuous

part in the history of Greece. Under the Romans Gortyna
became the metropolis of the island. Some ruins may
still be traced at the modern village of Hagii Deka.
GORZ, with Geabisca, is one of the crown-lands of the

Austrian monarchy, between. 45° 36' 3" and 46° 27"

N. lat., and bounded N. by Carinthia, E. by Carniola,

Istria, and the Triestine territorj-, S. by the Triestine terri-

tory and the Adriatic, and W. ,by Italy. On all sides,

except towards the south-west where it unites with the

Friulian lowland, it is surrounded by mountains, and
four-sixths at least of its area of 1140 square miles

is occupied by mountains and hillg. From the ridge of

the Julian Alps, which rise in an almost unbroken line

to a height of 6000 or 7000 feet, the coimtry descends
in successive terraces towards the sea, and may roughly

be divided into the upper highlands, the lower highlands,

the hilly district, and the lowlands. The highest summit
is the Terglou, 9370 feet, in the north- west. Geologically

the country is a great limestone district, comprising lime-

stone of many different formations, Rhsetian, Jurassic,

Neocomian, and Nummulitic ; and the strata have evidently

undergone a series of powerful disturbances. The hydro-

graphy is sufficiently peculiar, a considerable proportion

of the circulation of the waters taking place by under

ground channels. The limits of the country coincide in

the main with that of the basin of the Isonzo, which
rises in the extreme north at a height of 2650 feet, and
pursues a strange zigzag course for a distance of 78 miles

before it reaches the Adriatic. At Gorz the Isonzo is still

138 feet above the sea, and it is navigable only in it*

lowest section, where it takes the name of the Sdobba. Its

tributaries, of which the most important are the Idrio, the

Torre, and the Wippacb, are little more than mountain

streams. Of special interest not only in itself but for the

frequent allusions to it in classical literature is the Timavus
or Timavo. In ancient times it appears, according to the

well-known description of Virgil {u£n., i. 244) to have

rushed from the mountain by nine separate mouths and

with much noise and commotion, but at present it usually

issues from only three mouths and flows quiet and still.

It is strange enough, however, to see the^river coming out

full formed from the rock, and capable at its very source

of bearing vessels on its bosom. According to a probable

hypothesis it is a continuation of the river Reka which is

lost in a cleft of the rock in the south-east of the country

near S. Canziano. The coast-line of Gorz and Gradisca,

though extending for 25 miles, presents no harbonr of n""'^

importance. It is fringed by alluvial deposits and lagoons

which are for the most part of very modern formatioc

for as late as the 4th or 5th centuries AquUeia was a great

seaport. The harbour of Grado is the only one accessibly
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to the larger kind of coasting craft. A large part of the

country formerly covered with forest has been recklessly

cleared, but theTamova plateau is still a fine wooded district

with an area of about 35 or 40 square miles. The red beech

is the predominant and in some parts almost the exclusive

tree, but it is being displaced by the fir and the pine. A
number of pits in the plateau are full of ice all the year

round, and yield about 16,000 cwts. annually for the con-

sumption of the neighbouring countries. More than a fifth

of the area of the country is pasture-land, and less than a

twenty-f&xirth is under the plough.

The vine is largely cultivated, being not only planted in

regular vineyards but introduced in long lines through the

ordinary fields and carried up the hills in terraces locally

called ronehL \Yheat, maize, buck-wheat, and potatoes are

the usual crops. Silk growing is largely carried on, especi-

ally in the lowlands, and furnishes the material for the

most extensive industry of the country. There are about

2000 workers in silk, and the produce is worth upwards of

X200,000, while the cotton manufacture, which is next in

importance, employs about 1000, and produces ^£100,000.

Leather, linen, paper, and soap are manufactured on a

smaller scale. The trade of the country is of very little

importance. Gbrz and Gradisca, according to the consti-

tution of 1861, have a diet consisting of six representatives

of the landed proprietors, seven representatives of the towns

and industrial interests, and eight representatives of the

rural communes. The elector for the landed interest must
pay 100 florins (about £10) of land-tax in the Italian

circle, and 50 florins (about £5) in the Slovenian circle.

Two representatives are sent to the imperial council. The
political administration is in the hands of the lieutenant of

the coast-lands, which include not only Gorz and Gradisca

but also Trieste and Istria. Eoman Catholicism is the ex-

clusive religion, the only Protestant community being in

the town of Gorz, and the Jews numbering only some 400.

Ethnographically the population must contain much more
various elements, but in 1857, out of a total of 196,276
inhabitants, 130,748 were registered as Slovenians, 47,841
as Friulians, 15,134 as Italians, and only 2150 as Germans.

Gorz first appears distinctly iu history about the close of the lOtji

rentury, as part of a district bestowed by the emperor Otto III. bu
John, patriarch of Aquileia. In the 11th century it became the
seat of the Eppenstein family, who frcfjuently bore the title of

counts of Gorizia ; and in the beginning of the 12th century
the countship passed from them to the Lumgan family which con-
tinued to exist till the year 1500, and acquired possessions in Tyrol,
Carinthia, Friuli, and Styria. In the course of the 13th and
14th centuries the counts often appear as protectors (Schirmvogl or

Admcatv^) of. the church of Aquileia and as captains-general of

Friulia. When the Venetians took possession of Friulia they gave
Count Henry the title of hereditary marshal as a compensation for

Ids loss of otiice. The right of coining was exercised by the counts
from the 13th century. On the death of Count Leonhard (12th
.April 1500) the fief reverted to the house of Hapsburg.

GoKZ, GoETz, or Goeiz (Italian, Gorizia; Modern Latin,

Goritia), the chief town of the crown-land, is beautifully

situated in the fruitful valley of the Isonzo, 25 miles

jSr.N.W. of Trieste by railway. It is the seat of an
archbishop, of a circle court, and of a head tax-office.

The principal buildings are the cathedral, the former
Jesuit church and college now converted into barracks,

the convents of the brothers and sisters of mercy, of

the Francisans, of thd Capuchins, and of the Ursulines, the

municipal buildings, the theatre, the house of the bishop,

and the old castle of the former counts of Tyrol and Gorz
now converted into a prison. -Among the educational

establishments are a central episcopal seminary, a gym-
lasium, an upper real-school, a deaf and dumb institute, and
an agricultural school. The industries include cotton and
silk weaving, sugar refining, brewing, the manufacture of

leather, and the making of rosoglio. There is also a cou-
«ider4ble trade in woo'3<^n work, fruit, and wine. On

account of its mild climate the town is coming to be much
resorted to by invalids in winter. Charles X., the exiled

king of France, died at Giirz 6th November 1836. The
population of the town in 1869 was 16,659.

Besides the great monograph of K. von Czomig, Das Land G'&n
und Gradisca. Yienna, 1873 and 1874, see Siegmund, Sfudlichc

Klimaiische Kurorle, Vienna, 1875; Coronini, Faslorum Goriti-

ensium lib. i., Vienna, 1769, and L'Aniica moncta Goriziana,
Gbrz, 1785; Schweizer, Abregi de Thistaire des co.ntcs de Gorice,

Trieste, 1859; Carlo Morelli of Schonfeld, Isloria adla Contca di

Gorizia, Gorz, 1855-56; DeUaBona, SutUo islorico di Gorizia t

di Gradisca, Gbrz, 1853 ; Siebert, Girrz, Stadt und Land.

GOS-HAWK, i.e., Goose-Hawk, the Astur palunibarius

of ornithologists, and the largest of the short-winged Hawks
used in Falconry. Its English name, however, has possibly

been transferred to this species from one of the long-winged

Hawks, or true Falcons, since there is no. tradition of the

Gos-Hawk, now so called, having ever been used in Europe
to take Geese or other large and powerful birds. The
genus Astur may be readily distinguished from Falco by the

smooth edges of its beak, its short wings (not reaching beyond

about the middle of the tail), and its long legs and toes

—

though these last are stout and comparatively shorter than in

the Sparrow-Hawks {Accijnter), Iu plumage the Gos-Hawk
has a general resemblance to the Peregrine Falcon (see

Falcon, vol. ix. p. 2), and it undergoes a corresponding

change as it advances from youth to maturity—the young

being longitudinally streaked beneath, while the adults

are transversely barred. The irides, however, are always

yellow, or in old birds orange, while those of the Falcons

are dark brown. The sexes differ greatly in size. There can

be little doubt that the Gos-Hawk, now-a-days very rare in

Britain, was once common in England, and even towards

the end of the last century Thornton obtained a nestling

in Scotland, while Irish Gos-Hawks were of old highly cele-

brated. Being strictly a woodland-bird, its disappearance

may be safely connected with the disappearance of our

ancient forests, though its destructiveness to Poultry and
Pigeons has doubtless contributed to its present scarcity.

In many parts of the continent of Europe it still abounds.

It ranges eastward to China, and is much valued in India

(see Falcokky, vol, ix. p. 11). In North America it is

represented by a very nearly allied species, A. atricapilhis,

chiefly distinguished by the closer barring of the breast.

Three or four examples corresponding with this form have

been obtained in Britain. A good many other species of

Asfur (some of them passing into Accipiter) are found "in

various parts of the world, but the only one that need here

be mentioned is the A. novoe-hollandice of Australia, which

is remarkable for its dimorphism—one form possessing the

normal dark-coloured plumage of the genus, and the other

being perfectly white, with crimson irides. It must be

stated, however, that some writers hold these two forms to

be distinct species, and call the dark-coloured one J. cinerma

or A. rail. (a. N.)

GOSHEN (l?'i), or the land of Goshen, a territory of

Egypt in which the Israelites were settled from Jacob's im-

migration to the Exodus. In the Septuagint the equivalent

is usually the land Gesem (Tearifi.), but iu Gen. xlv. 10 "the

land Gesem of Arabia," Arabia being here either the Arabian

nome ('Apa/Sias vo/xds) or the extreme east of Lower Egypt.

According to Dr Brugsch the Arabian name was the 20th

of Lower Egypt in the older division known to us, the 32d

in the later, the alteration in the number being due to n

new division under the Ptolemies (I)i<:t. Giogr., List follow

ing preface). The Egyptian name of the nome was Supt,

and the capital was Kesem, probably Kosem, also called

Kesem-Abot, Kesem of the East (Arabia), equivalent to

the Gesem of the Septuagint, preserved in the classical

Phacusa (Pa-Kesem), and the modern Fakoos, where

mounds mark thn site of the ancient town iff Brugstb,
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lb., 876-7, 1049-50). The etymology is doubtful; pro-

bably the name is like many others io the same part of

Egypt of Semitic origiu, as another land of Goshen, with

a capital city of the same name, is mentioned in southern

Palestine. It is therefore certain that the land of Goshen
was around the town of Phacusa. The site of this town
lies within the easternmost part of Lower Egypt, under 20
miles in a direct line south of Sdn, the site of Tanis.

These conditions suit those of the Biblical narrative. It is

obvious that Goshen w;s a pastoral country, that it was
suited for a Shemite settlement, and was in the Shemite
part of Lower Egypt, its north-eastern portion. It was near

the seat of government in that part of the country, which

at this time was Tanis-Rameses, which town, or another of

the same name, was the starting-point at the Exodus. In
one place (Gen. xlviL 11) the "land of Eameses " occurs

where we should expect " the land of Goshen." We are

not sufficiently acquainted with the administrative divisions

at this early time to be able to explain this. It may, how-
ever, be conjectured that if the Karaeses of the 'Exodus
journey was the same as Tanis-Rameses, the archaic Tanite

nome may have included the land of Goshen.

GOSLAR, a town in the district of Hildesheim, Prussia,

province of Hanover, is situated on the Gose, an affluent of

the Ocker, at the foot of the Harz, 24 miles S.E. of Hildes-

heim. It is surrounded by walls, and has a very antique

appearance. Among the noteworthy buildings are the

market church, in the Romantic style, restored since its

partial destruction by fire in 1844, and containing the town
Archives, and a library in which are some of Luther's manu-
.<cripts ; the old town-house, possessing many interesting

antiquities ; the Kaiserworth, with the statues of the

bferman emperors ; the Kaiserhaus, founded by Henry III.

in 1050, and along with the adjoining Ulrich's chapel re-

stored in 1S73 at the cost of the Prjissian Government ; the

small chapel, which is all that remains since 1820 of the old

cathedral founded by Henry III. in 1040, containing among
other antiqnarian relics of the cathedral an old altar supposed

U> be that of the idol Krodo which formerly stood on the

top of the Burgberg near Neustadt-Harzburg ; the church
of the monastery of Keuwerk, in the Roman style, with wall
paintings of considerable merit; and the house of the
bakers' guild, the birthplace of Marshal Maurice of Saxony.
There are four Evangelical churches, one Catholic church,
a syr,agogue, a real school of the first order, a higher
girls' school, and a number of small foundations. The
population are chiefly occupied in connexion with the sul-
phur, copper, silver, and other mines in the neighbourhood.
The town has also been long, noted for its beer, and pos-
sesses some small manufactures, and a considerable trade in
fruit. The population in 1875 was 1)838.

Goslar was founded l.y Henry the Fowler about 920, and when
in the time of Otto Die Great the niinei-al treasures in the neigh-
bourhood were discovered it increased rapidly in prosperity. It
was frequently the seat of German diets, and the residence of the
emperor. About 1350 It joined the Hanseatic League. It was
unsuccessfully besieged/n 1625, during the Thirty Years' War, but
was taken -by the Swsdes in \632, and nearly destroyed by fire.

Additional confla^Tations In 1723 and 17S0 g^ve & severe blow to
its ancient prosperity. It was a free town till 1S02, when it coma
into possession of Prussia. In 1807 it was joined to Westphajia, i^
1816 to Hanover, and in 1866 it was, along with Hanover, rfunitert
to Prussia.

GOSLICKI, Wawezyotec (1533-1607), a learned Pole,

better known under his Latinized name of Laurentius
Grimalius Goslicius, waa born about 1533. After having
studied first at Cracow and afterwards at Padua, he entered
the church, . and was successively appointed bisbop of
Kaminietz and of Posen. Goslicki, although an ecclesiastic,

was an active man of business, was held in high estimation

by his contemporaries, and was frequently engaged in politi-

cal affairs. It was chiefly through his influence, and through
the letter he wrote to the pope against the Jesuits, that they
were prevented from establishing their schools at Cracow.
He was also a strenuous advocate of religious toleration in

Poland. He died October 31, 1607.
His principal work is De ojtthno scnalore, &c. (Venice, 1668).

There are two English translations published respectiyely under
the titles A cmnmonweallh of good counsaile, kc. (1607), and
Tim Accomplished Senator, done into EnglUh by Mr Oldiav:orth

GOSPELS
Synoptical Gospels.

OF the four canonical Gospels' {god, God or good ; spell,

discourse or tidings, cf. eiayyikiov) the first three

(differing from the fourth) agree in narrating nearly the

same events in somewhat similar language, and are hence

called synoptical (cruV, together; oi/fis, view). It will be

advantageous to begin with the treatment of these, as to

their origiu, date, and objects, so far as can be determined

from (1) internal evidence and (2) external evidence.

Internal Evidence.

In discussing the internal evidence, it will be convenient to

speak, first, of those portions of the synoptic narrative which
are found in three Gospels ; then of those which are found in

only two; and, lastly, of those which are found in only one.

The Triple Tradition.—Few are aware of the very small

extent to which independent narrators of the same events

use the same words. A comparison of a few specimens
of independent narratives (of such events, for example,
as the attempt to assassinate King Humbert, oi :he recent

death of the Princ" Imperial) would show thai ihe narra-

tives often c >r^a;n scarcely two or three consecutive words
in common, und rarely or never a whole clause of five or
six words. The same statement applies to narratives of

discourses of any length reported from memory, and not
from notes taken at the moment. Now it is well known

For Anocryphal Gospels, see APOCRrPHA, vol. ii. p. 184.

that in many parts of the first tliree Gospels the same originality

words and phrases are curiously interlaced, in such a way " *^*'^''-

as to suggest that the writers have borrowed either from
each other or from some common source. For example,

in describing the healing of the sick (Mat. viii. 16 ; Mk.
i. 32 ; Lu. iv. 40), Matthew begins thu?: oi/'ias Sc ytvo/ic'vTjs

;

JIark, oi^i'as 8e yci'o/aeVijs ore cSvcrcv o yjXios ', Luke, ZivovTc;

hi Tov TjAi'ou. From this and many similar passages it

might seem natural to infer that Mark borrowed one of

these expressions from Matthew and the other from Luke,

and that the narrative of Mark is little more than a com-

bination of passages from Matthew and Luke. This is an

inference which has actually been drawn by many critics

both before and since De Wette ; but at present it finds

comparatively little support among competent investigators.

However, the oscillations of New Testament criticism have

been so numerous that it may be of use to indicate a

method by which the originality of Mark may be estab-

lished on an immovable basis. That Mark (at all events

in many parts) contains the original document or tradition

from which Matthew and Luke have borrowed can be proved

to demonstration by a necessary inference from the follow;

ing specimen of narrative common to the three writers.^

2 From a Barmony of the Sijnoplic Gospels, now in praparation.

by Mr W. G. Rushbrooke, B.A.,formerIy Scholar of St Joh'i collepp.

Cambridge. The text followed liere and thron^U'>ut -U-ls article Ir^s

been gene-ally that of TvacbcndaTC
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MATTHEW XXt. S3- 4 4.

33 'A-X-X-ij-v irapafioXrjv u-k-

o^'t-ff-a-r-e. 'AvOpcono^ ^v oIk-

o 8 e-o--ws3-T-77-?, o-ff-T-t-s «'0«^-

T€'v<Tev aixire\£>va, kuX i|>poi(|iov

a-i>-7-to iripueiiKev Kol <i>p»|cv t-f

a-v-T-iO y.rf>o-v Kal ipieoSoji.i)o-ev irupYov,

Kal i^eBero ainov yeojpyoi';, kuI

a7reSt)iJ,t]CF{V. 34 o-T-e Be fj-y-y-

i-cr-e-v o- Kaip-6-<! t-w-v k a-p-

•K-oyv, uTrecTeiXev r-o--v-<: BoiiX-

ov-<! aii-T-ov Trpo? tovi yecop-

yoix; Xap-e-j-v tov-? Kapir-ov^

a-v-r-ov. 35 Kal Xapdn-es oi yewp-

yol T-o-ii-? BovX-o-v-<! a-v-T-0-v

iv [ih* ^Seipav, o-v Si dire KT-e-t-

va-v, o-v S-e i-X-i-6o-^-6-X^-a-a-v,

36 iroXiv oirfoTCiXtv dXX-o-i;-? SodX-

o i^s TT-X-e-t'ora-? T-w-v ir-p-a>-

T-w-v, KOrt i-TT-o-l^-a-a-v a-v-T-oi-v

37 v-(T-r-e-p-o-v Be dirfoTtiXtv irpis

CVTOllS T-OC viiW a-V-T-O-0 X/7WV

'EcTpOTTTjaOVTat TOV fiOl' /xov.

38 01 Be yeoipyol lB6vre<{ r-b-v

vl-O-vdn-O-viviavr-O-i-v'OvTO'siffTlV

K\i]pov6fio<;' Beiire dnoKTeivto/jiey

ai/TOV kqX (T-)(i-a)fi-e-v -ttjv- KXrjpovo-

/^I'-a-v a-v-T-ov. 39 Kal Xopuvrts

aiiTov e|e'/3aXov e^co tov d/iireXa)-

»'o? Kal direKTeivav. 40 o-r-a-v

ovv e-X-6-T) 6 Kvpio<! TOV dfiTreXci)-

V09, Ti 7ron;<7e« t-oZs y-e-w-p-yo i ^

fK-e-i-v-o-i-';; 41 X-ejy-o-ii-o-t v

ay-T-&)" K-a-K-oii^ ic-aK-(o<s diroXe-

aei o-u-To-vs, xal tov dinreXwva
etc-Bwa-e-T-a-i dXXoi<i yewpyol-t;,

oi-T-«-ve-? d-Tr-o-B-w-(T-o-v-<T-i-v

a-v-T-o) T-o-v-s K-a-p-TT-o-vs i-y T-O-l-i

Ka-i-p-oi-<i a-v-T-u-v.

42 X-e-y-«-{ airots o- 'I-ija-o-C?"

Oi!8 e-TT-o-T-e dv^'yvcoTc e-v Ta ts ypa-
i> a-i-f AiOov ov aTreBoKtfiairav 01

olKoBoiJ.ovvTe<i, ovTo^ eyevijOr) el^

Ke(f>aXT]v yu)vla<i' iropd KvpCov fyfvero

oCttj, Kal l<mv 6o«|ioff-n^ iv jc^SoXjiois

f\fMv; 43 S-(-a T-o-O-T-o \-e-y-a> v-jx-l-v

o-Ti. dp-6->j<r-e-T-a-i d-<f> v/x-co-v fj-

0-a <T-i-X-e-ia t-o-v &e-o-v K-a-l

B-o-O^-a-e-T-a-i e-d-i>-e-i Tr-o-t-o-Ov-T-t

T-ov-? K-a-p-TT-oih<i o-y-T-^-9.

44 K-a-i o Tteaaiv i-rr-l toc Xidov

rovT-ov <Tvv&Xaatfi}<TeTai' icj)' hf

c|_Qv TTegg, XiK/itjaei ai/ror.

GOSPELS
LUKE XS. 9—18.

9 Hpfaro 8e 7r-po-s T-ov

X.-a-0-v Xe-7 e-i-v t-^-v rrapaPoXr\v

T-ai>-T-ijv. AvOpunro^ icpvTevcrev

dp.TreX(Jova Kal i^eSero avrov

yewpyol'i, Kal direBijfirja-ev X'P'^'
v-ovi iK-a-v-o-v-<s. 10 Kal Kaipm

dire<rreLXev 7rp6<! tov? yecopyovj

BovXov, "va dirb to-v Kapvo-v tov

a/nreXcavoi B-di-cr-o-v-cr-L-v a-vT-w'

01 B-e Y«»pv°^ ^ ^aTreaTeiXav avrov

Belp-a-v-T-i-^ Kevov.

11 Kal v-p-oa-e-d-e-r-o er-e-p-o-v

ir-e-fi-yjr-a-i' o-i B-l Kdnelvov B-e-C-

fya-v-T-e-i; Kald-ri/idcr-a-v-T-e-'i e-f-a-

7r-e-<r-T-e-j-\-a-v K-e-v-6-v. 12 Kal

7r-p-o-<r-i-9-e-T-o T-p-i-T-o-v "Tr-i-fi^-

a-f o-i Be Kal t-o-v t-o-v T-p-a-v-fi-a-

T-i-(7-a-v-T-e-<s e-f-e-ySa-Vo-j',

13 e-t-TT-e-v t\ 6- K-v-p-irO-t t-o-v

a-fL-TT-e-X-w-v-o-i' T-t ir-o-i.-rj-c-a)

;

•jr-e-fjL-^lr-a) tov vlov /.wv t-o-v dyanTj-

TOV i-<7-6)-s T-ovT-o-v evTpaTrtj<rov-

TOt, 14 tSovTcs Be a-v-T-o-v 01 yecopyol

B-i-e-\-o-y-i^-o-v-T-o Trpo? a-X-A,-jj-\-

o-u-s X-e-y-o-v-r-£-^' Outos ia-Tiv

6 K7citpov6fioi' dTTOKTeLvco/iev av-

TOV i-v-a r)fj.a>v y-i-v-rj-T-a-i sj KXt]-

povo/ila. 15 Kal eVy3a\-6-v-T-e-?

avTov efo) tov a/XTreXuivoi dne-
KTeivav. TtoSv •7T0ii^(Tei, a-v-T-o-i-^ 6

Kvpi,o<s TOV d/xTreXcbvo^ ; 16 eXev-

GeTai Kai diroXeaei, Tovt yea>pyov<;

T-o-v-T-o-v-t, Kal Bd>aei tov d/XTre-

Xwva aXXoi^. a-KO-v <7-a-VT-e-<i

i-e t-lrit-a-v, M-^ y-e-v-oi-T-o.

17 b- B-e e-fl-fi-X-eylr-a-<S avrois

e-iTT-e-v' T-t o-v-v ia-T-l-v to- ye-
ypa-fi-fi-e-v-o-v t-o-v-t-o' Aidov by

dTreBoKifJiaaav 01 olKoBofiovvTei;

ovtos iyevijdj] eh Ke(f>aXr]i/ ywvia<;;

18 7r-o-9 i iTso-iiv hr i-K-e-l-v-o-v

TOV XtOov 'rvv9Xa(r6Tj(rCT'm' ^4*' ^V 8* ftw

[synoptical,

MAT?K XII. 1—11.

1 Kal TiplaTo a-v-T-0 1-9 i-v

irapafioX-a-l-^ X-a-X-e-l-v. 'Ap-ire-

Xuva dv6pw!T0<i e<pvTev(Tev, Kai

irepied'qKiv <^payp.ov Kal upv^ev

VTT-o-X^jv-i-o-v Kal WKoBbfitjaev

TTvpyov, Kal e^eBeTO aiiTov yeatp-

yol<;, Kal d'KeBrjfi'quev.. 2 Kal oVe-

CTeiXev Trpo? tov9 yeupyoi/': t-c3

Kaipii BoiiXov, tva Tr-a-p-d T-&;-','

ye-ui-p-yd-v Xd^-j] duo toj-v Kcp-

•jT-Si-V ToO diiirtXwvos" 3 Kai Xa/36i'T6?

avTov eBeipav K-al dirforciXav Kcvov.

4 Kal TraXtv aireaTetXev ir-p-b-i

av-T-ov<: dXXo-v BovX-o-V /coKctvov

e-K-e-^aX-i-a>-<Ta-v Kal ^^fjiacr-a-p.

5 Kal d-X-X-o-v d-TT-e-ff-re-i-X-e-v

Ka-K e-lv-ov d-TT-k-K-T-e-i-v-av, K-a\

TTO-X-Xo-v-s a-X-X-ol^?, ox><s fxev

S-e-p-o-v-T-e-i o-v-? 8^ d-rr-o-KT-e-v

v-v-v-T-e-^.

6 e-T-i eva e-i-^-e-v vlbv

d-yair7|T4v ave<7TeiXev a-v-r-b-v e-a-

y-a-T-o-v irpb<; avToiij Xeytov OT-t

'EvTpaiTTjaopTai tov vlbv fxov.

7 e-K-elv-o-i (?) Be . oi yewpyot

irpiis eavT-ov-<; elir-a-v b-T-d ofTo?

ecTTiv b KX7jpov6fio<i' BevT awo-

KTeivQ)fj,ev avTov, koI i^juv e-ff-r-at

q KXtlpoyofita. 8 Kal Xu/SoCTC?

direKTeivav avTov, Kal e^e^aXov

a-v-T-b-v (?) e^(o toO dfiireXwvo^.

9 Ti TTOiria-ei b Kvpi,o<s tov dfiire-

XtSco? ; fXevo-trai koI aTToXecei tovs

yecopyoit, Kal Bdian tov afiireXuva

dXXoiv.

10 OiJS I Tr)-v ypaA-Tjv T-ai>

T-^-v dveyvwTe, Aidov ov dire-

BoKi/xaaav ol oi/coSo/ioOvre?, oiJto?

iyevrjOrj eh Ke^aXrjv ya>via<s' 11

Trapd Kvpiov eyeveTO avTr; Kal

eaTiv OavfiaaTT) iv b^6aXfioi<{

fjfiwv
;



INTERNAL EVIDENCE.] G S Je E L S m
It will be observed iu the foregoing extracts * that (up

to verse 11 of Mark), besides the matter common to all

three writers, Mark and Luke have a good deal of addi-

tional matter in common [T^p^aro, the dat. term. {Katp)w, °va

aTTo, f^aTtcrTeiXav avToi' ko/ov, KaKfivov, Kat tjTi.fiaa'av,

ayairijTov, Trpoi, r]p.u>v, IXtvcrcTai Kat', tou! •ycwpyovs) ; Mark
I and Matthew have also much additional matter in common
!(«ui vfpiiOnjKO/ <j>payp.ov Koi <!>pv$cv {vTro)Xriv{iov) xal cjkoSo-

, firjcrev Trvpyov, Kat Xajiovra, ttolXiv onricmiXiv, aA.A(oi'),

j

aTriKTCLvav, wpos ai5roi.'S Xeycuv, lavr(ovs), €t7r(o)r, BevTf,

i Ka/36vT€'S, Trapu Kvpiov lyiv€TO avrrj koX ttrriv Bavp-atrrrf tv

I 6<j>0a\p.oLi rjfjLwv ; but, in striking contrast, JIatthew and

Luke have no additional matter in common, except that in

verse 3 of Mark they insert ot ycwpyot for clearness ; in

verse 7 they insert iSon-es ; and in verse 9 they insert oZv.

Are these facts compatible with the theory that Mark com-

pounded his narrative out of Matthew and Luke ?

We may begin by dismissing the three trifling words

which Matthew and Luke agree in adding to the Triple

Tradition (by which we mean the matter common to the

three Gospels), as being words that any early editor of

Mark might naturally insert. The insertion of the subject

in verse 3, for clearness, requires no comment. The ouv

in verse 9 softens an abruptness which (however character-

istic of Mark) irould naturally repel readers, and editors.

Again, in verse 7 the omission of some phrase to denote that

tLe husbandmen saw the son approaching before they formed
their plan, is so abrupt that l&ovTei or 6(.a<ja.fj.tvoi has been

actually supplied in Mark by several manuscripts and ver-

sions (possibly, of course, influenced by Matthew and Luke),

and might naturally be supplied by still earlier editors.

Having therefore accounted for these words, we are led

to this result, that, from Mk. xii 1 to Mk. xii. 11, Matthew
and Luke contain nothing iu common which is not also

found in a slightly modified edition of Mark.- This being

the case, it can be proved by 7-eductio ad abstirdum that

Mark did not copy from Matthew and Luke. For sup-

pose that he did so copy, it follows that he must not

only have constructed a narrative based upon two others,

borrowing here a piece from Matthew and here a piece

from Luke, but that he must have deliberately determined

to insert, and must have adapted his narrative so as to

insert, every word that was common to Matthew and Luke.

The difficulty of doing this is enormous, and will be patent

to any one vvho will try to perform a similar literary feat

himself. To embody the whole of even one document in

a narrative of one's own, without copying it verbatim, and
to do this in a free and natural manner, requires no little

oare. But to take two documents, to put them side by
side and analyse their common matter, and then to write

a narrative, graphic, abrupt, and in all respects the oppo-

site of artificial, which shall contain every phrase and
word that is common to both—this would be a tour de

force even for a skilful literary forger of these days, and

' The ordinary type on page 790 exhibits the irords and phrases

cotnmon to all three ^^Titers, which we will henceforth call the ** Triple

Tradition"; the underlined tj-pe that which is common to each pair

(in addition to the matter common to the three) ; and the spaced type
that which each writer has peculiar to himself alone. The black type

in the first column represents that which (in addition to the matter
common to the three) is common to Matthew and Mark ; in the second

column it represents that which is common to Luke and Matthew ; in

the third column, that which is common to Mark and Luke. It

follows that the same words which are found as underlined type in the
first, second, and third columns will be found as small black type in

the second, third, and first columns respectively.

* The verse added in Matt. xxi. 44 is omitted by Tischendorf, and
is perhaps not part of the text of Matthew. But, if genuine, it is a
reference to the *' winnowing-stone'* in Daniel ii. 44, 45, which might
naturally be added by some early editor of the original tradition, aud
might readily be adopted iirto the subsequent editions of it, which are,

inown to us as the Gospels according to Mattliew and LuUn.

may be dismissed as an impossibility for the writer' of tha
Second Gospel
For example, Mark might have bogua his narrative, Kal

eXfycf aurots, omitting TrapajSoXTjv ; he might have borrowed
oLKoBea-iroTris from Matthew and have dropped ai'(?pa)Tro9

;

he might have borrowed Tt'^i/'ot from Luke (ver. 11) instead
of d;r£'o-TetAe. Had he done these things (all natural euough)^
we should have at once had, as additional "common
matter" for Matthew and Luke, irapa/3o\j;i', avOpwn-oi, and
dWoTciXo', and all in the space of three versea, and " com-
mon matter " proportionally in the rest of the narrative.
We may assume, therefore, that Mark did not copy Matthew
and Luke in this passage, nor in other passages where a
similar phenomenon occurs. But it occurs throughout by
far the greater part of Mark's narrative. We may, there-
fore, regard it as absolutely certain that by far th", greater
part of Mark is not borrowed from Matthew and Luke,
and that the duality of phrase, which is undoubtedly a
characteristic of Mark, must be explained by other causes.

(For other passages where Matthew and Luke have little

or no additional matter in common, compare more espe-

cially the passages parallel to Mk. ii. 13-17; iii. l-C
;

V. 1-39; X. 17^31; xL 1-10 ;siL 13-27 ; xiiL 1-19; xiv

1-16; XV. 1-11.)

The question remains, Were Matthew and Luke entirely Evidenc*

dependent upon Mark for that part, of their narrative of an

which covers the same ground as Mark ? It would not be ""gi"**

difficult, from a comparison of the three columns above, to
^'"^'^^

make it probable that both Matthew and Luke did not

borrow from the complete Mark as we have it. ' For though
each of the three additions oJi', tSon-cs, ol yttapyoi, is in

itself natural enough, yet the hypothesis that Matthew and
Luke independently adopted precisely these and no other

additions is most improbable. From a comparison of

many such passages the improbability of the borrowing

hypothesis might be increased. But as the process of

proof could not be complete, and would certainly be

long, it will be better to bring forward some short

passages which are wholly irreconcilable with the hypo-

thesis of deliberate borrowing, and which point to an
original source, either written or oral, round which the

three narratives play. Those passages will be most con-

vincing where there are traces that some original tradition

has been differently understood by the different writers.

(a) One natural error in interpreting a terse tradition (perhaps

translated from Aramaic into Greek) would be to

supply different subjects to the same .'erbs, as in tho
following important passages, which variously describe

the message of the angel or angels to the women at

the tomb of Jesns :

—

(1) Matt, xxviii. 7, irpoa.yii tt^as €is rijtf ra\tKaiav ^/ceZ

avrhv oi^etrflf ISov, cTttoc vfiiit/
— '* behold, Zhavo told

you."

(2) Mk. xvi. 7, Trpodyei vfias eiy t?;i' TaXtKataf iKti avrhv

oi|'e(r9c, KaSiis iliriv iii'ii
—" asBe told you."

On the other hand, Luke, who records several

appearances of the Lord to the disciples in or near

Jerusalem, and who does not take the Galilean view
of the resurrection, finds the words tU riiv r. out of

place in his narrative. Yet his memory or knowledge
of the common tradition is too strong to allow him to

omit all mention of Galilee, and he therefore inserts

it, but differently.

(3) Lu. xxiv. 6, livricrOTiTf us iKiXricrti/ vi^.^v <ti iiv tV rp Ta\t\aia

.
—" remember how He spake nuto you while He was
still in Galilee."

()3) (1) Matt. iii. 5, i^iTTopfv^ro vphs avrhy , • . • iratra ^

Trepixojpoj TOO 'Iop5afou.

(2^ Mk. i. 5 (agreeing here with Matthew), i^aropdfTo vpit

aiiTbl/ . . . iratra v louSaia x^P^'

(3) Lu. iii. 3, ^\Bfi> ei's irag-gy rriv Trfpix^po" toS 'lopiiyov.

(y) In some cases the confusion is so important as seriously to

affect the context, as in

—

(1) Matt. six. 16. &iSdirKa\t, ri iyaBiiv iroi:]<r(»^whlch is
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followed (in the correct text) ty " Why askest thou
me about the good ?

"

(2) Mk. X. 17, AiSaaKoKf iyoBj, ti loi^ffo)—which is fol-

lowed by " Why callest thou me good ?''

(3) Luke (xviii. 18) agrees with Mark: Ai5ao-Ko\6 o7o6«.'. ri

iroiiitras. Note that a scribe has endeavoured to com-
bine the two traditions by inserting iyaffe in Matt.

xix. 16.

In the following the confusions are between only two nar-

ratives :

—

{V) (1) Mk. iv. 19, al fifpi/ivai . . . (iffropivi/nevai^ anvTrvlyovai

— "cares, going into the hsart, choke (the word)."

(2) Lu. viii. 14, iitrh fxipifivuv . . , iropevo/ifvoi (rvv-nviyovrat

—"(the men) going their way (or gradualhj, as ia

LXX.), are choked by eares, or under the influence of

cares.

"

(c) In the following, Matthew and Mart concur in attributing

"desire" and "fear;" but Matthew attributes the
" desire " to Herod, Mark to Herodias ; again,

Matthew makes the object of the "fear" to be the

"crowd," Mjrk "John the Baptist."

(1) Matt. xiv. 6, Kal S(\uv avrhf diroKTeTj-oi iipofi{)9i) -rhy

(2) Mk. vi. 19, 'H 5e 'HpaiSios . . . ^9tAey outJii' airoKTe'vai,

Ka\ oxJK T)ivvaTO- 6 yap 'HpuSijs ^<Po$(7to rhy 'ludfyrjf.

(f) In a record of dialogue, the phrases, " said he," "answered
they," would naturally vary (as they do, Matthew,
Mark, and Luke having peculiarities in this respect),

and they might sometimes be omitted, with the im-
portant result of transmuting a statement of fact

(Mark) into an utterance of Jesus (Matthew), thus :-^

(1) Matt. xxvi. 2, OtSaT€ 3ti fitra Sio iifiipas ri vdaxa
ytv€rai.

(2) Mk. xiv. 1, 'He 5e t!> jtoo-xo "a) to iSfu/ia ^ero Sua vfif'pa^.^

(ij) The following is another case of difference in the "ramniatical
subject of the verb ; the resemblance will appear de-

monstrative proof of confusion to those who compare
the context, and who also remember that aKoKovSeiv
is used habitually of others following Jesus, but not
of Jesus following others.

(1) Matt. ix. 19, Kol iytpBels 6 'Iricovs TjKo\oi0et aiir^.

(2) Mk. V. 24, Kal airri\9(v /ter' aiiToS, koI iiKO\oi0ii ouTy
6x\os iroXur.

(9) In the following there is a curious confusion from the omis-
sion of .wnie words by Luke, so that what is the
apodosis in Matthew becomes the protasis in Luke :

—

(1) Matt. sii. 26, Kol tl i 'Sarams [rii/ SaTavoy ix^iWa],
icp' iavrhv lueplaSr)- ttSs [oSv] o-rofli^ireToi r) /SoffiAeio

avrov ;

(2) Lu. xi. 18, ft !e (cal 6 taravas i(p' io.in'hv Jie/ifpiVflij,

irwy (TTaQiitTfrai ?; $a(Tt\fia aifTov
;

(i) The following suggests that .some Aramaic word meaning to
"question ' and to "try" or "tempt" may have
been diversely rendered by

—

(\) Matt. xii. 10, Kal inripiinTiffav avjivy \fyovT€i ci ^^ctrri

0€panfvftp,

(2) Lu. vi. 7, napeT7)))oDyTi) ii avrhf ei Bcpaireiet.

M (1) Matt, xxvii. 49, OJ S( Ao/iroi iKfyoy, "A T̂;, fSu/iey tl

tpX^Tai *H\iai ffta(Twy avr6y.

(2) Mk. XV. 36, \(yav, "A^tTt, XiupLfv d fpxerai 'HA(a5

Kadi\(7y avTuv.

Here (1) in JMatthew the bystanders address the
man who brings the drink to Jesus ; but (2) in Mark
the man addresses the bystanders. In (1) the mean-
ing is "desist from giving the drink;" in (2) it
appears to be "desist from mocking." But in any
case, the meaning differs in Matthew and Mark.

Many other instances might be given {e.g., Mat. xiv. 2;
Mk. vi. 16; Lu. ix. 9: Mk. ix. 5; Lu. ix. 34); but
we \vill conclude with one in which two traditional
versions of a saj-ing of our Lord, blended into one by
Mark, appear to have caused a confusion : (a) " Every
sin and blasphemy shall be remitted to men, but
blasphemy against the Spirit shall not be remitted ;

"

(i) " Whosoever speaketh a word against the S<m of
Man, it shall be remitted to him ; but whosoeve-
speaketh amlnst the Holy Spirit, it shall not be re-
mitted to him." Jfatthew gives both these versions,
Luke one of them (with slight variations). But Mark,

' Here, as elsewhere in this article, it has not been thought neces-
sary to mention by name those critics whose statements are ti-aversed.
For a brief s^l'^mary of the history of recent criticism on the Gospels,
iee the end of ilnj arli'Ie.

combining the former part of the first version with
the latter part of the second, so as to omit the phrase
"Son of Man," and yet feeling that some mention ol

"Son of Man" was made in the tradition, .substitutes

for "men" **sons of men," a phrase that is not
found elsewhere in the whole of the Gospels :

—

^a) (1) Matt. xii. 31, 32, (a) [5ia toDto Kiyu ip.'LV, Traaa ap.apria

Koi ^KaaipTiixia afpsd-ncr^Tai ro'ts avOpuirots, rj 5e 7o5
iryeii/ioTOS $\aiTtpT}tiia oiiK ifpiO-fiarai Kal] ib) ts coir

ttwri \6yov Kara rov vlou tou avdpw-nov, a'p€67}<jf'rat

avT<f, is 5 hy fiTry Kara rov TrytvfxaTos tov ayiou ovit

a(peO-ija€Tat avT<p oSre ty tovtw tv alCiyi oCre Iv ry
fieWoyrt.

(2) Lu. xii. 10 (using els for koto, t'pei for i.y fUri, and
borrowing from (re) the word 0\a<r<pnpi('y), ib) Kctt

Has hs ipu x6yoy ety rby vlhv tov dvdpunrou &(ptdri(ieTat

ovTy, Tfjfj 5e €15 ^T^ ayiov wiViia ^Aatr^Tj/t^aocTi ouK
d0€0TJff€TO(.

(3) Mk. iii. 28, 29 (probably transposing vihs, and using the
dative instead of Kara or cis), (a) Ae'^a) iifity ort Trayra
&ipi6ii<T€rai ro'ts vlo'is twv iivQpw-nuv rk afiaprrifiarx

KoX at ^\affipT)n'iai oaa 4av ^KacnpTux-qauffi ', {b) ts 5' ti^

^\a(Ttp7jfjfJi(Trj €ts rb Tryivfia rb aytoy ovk *x** ^^fionf

fiS rby aiuya,

Evea those who may reject this explanation of iha a-ira$

Xcyd/icvov in Mark vfill probably feel that this passage,

and all those previously quoted, point to some original

tradition (whether written or oral) upon which our three

synoptic Gospels are based. These then are the results

to which (so far) we are led :—(1) Mark certainly did not

borrow from Matthew and Luke; (2) Matthew and Luke,
though clearly influenced by some form of Mark, yet pro-

bably borrowed, not from Mark, but from some origiual

tradition upon which ilark also is based.

The Nature of the Triple Tradition.—What was the

original tradition upon which our three synoptic Gospels
are based ? Was it Aramaic or Greek 1 oral or written ?

single or manifold 1 Did the earliest of our synoptists

receive it fresh from its first source, or after it had passed

through many recensions? Few or none of these ques-

tions (to some of which reference will be made herea-tter)

can be answered with absolute certainty ; but it is evident

that, if Matthew, Mark, and Luke arc- all based upon an
earlier original tradition, then those words and phrases

which are common to Matthew, Mark, and Luke (to

which we have given the name of the Triple Tradition)

must have a peculiar weight, as approximating to the

original tradition itself. If it be found that these

scattered words and phrases make up of themselves an
almost continuous narrative, we may fairly suppose that

we are approximating very closely indeed to tlie original

tradition. We shall not expect to find a p^fectly con-

tinuous narrative. On the contrary, a perfectly continuous

narrative, identical in Matthew, Mark, and Luke, would
imply, not a floating early variable tradition, but a docu-

ment simply copied by the authors of our Gospels.

An early tradition, circulated perhaps in various churches,

in Antioch, in Kome, in Ephesus, in Corinth, before being
embodied in a document, will naturally have been mc "i-

fied, supplemented, and sometimes (as above) confused.

More especially in certain unimportant and constantly re-

curring words and phrases we may expect variations. The
words "said," "answered," "went," "journeyed," "asked,"
"questioned," "tempted,", "refused," "rebuked," &c.,

may naturally be expected to differ in the three versions.

But greater differences will soon arise. One version wiU
lay greater stress on the details of miracles ; another on
the relations between Jesus and John the Baptist; another

on the law ; another on the forgiveness of sins ; and this

Varying emphasis will produce certain modifications of

the original tradition. Again, in the early times of the

church, the Greek of slaves and freedmen may pass with-

out offence ; but in later times an editor of the Gospel, writ-

ing for readers nf higher rank and better education, will
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substitute less uncuuth words for the original barbarisms.

Thus, from varying causes, the diflerent versions of the

tradition will deviate ; and when we come to compare

three of them together, and to write down the words

common to the three, we shall no longer find the original

continuous tradition. Gaps in the sense will occur every

now and then, owing to the omission of some necessary

word. On the other hand, although the literary cement

(go ta speak) which fills up the interstices between the

words and deeds of the Lord may naturally vary, we may
e.xpect that the words of the Lord Himself will be more care-

fully preserved, and more identically reported by all three

synoptists, so that they will give a more continuous sense,

and will enable us to approximate to the original tradi-

tion. Let us now take the Gospel of Mark, and set

down, from the first two chapters of it, all such words as

it contains iu common with Matthew and Luke, merely

adding in italics snch words as may enable the reader to

perceive the structure of each sentence ; and let us see

whether the words thus collected show any traces of a

continuous narrative ;
—

i

"E5aia3 |
the prophet : || the voice of one crying in the wilder-

ness. Prepue the way of the Lord, make His paths straight. I John

I
in the wiJdemess preaching

|
repen(t). | All | weu(t) forth

|
to

te baptiz(ed) by him.
||

There cometh one stronger than I
|
whose

shoe-latchet [Mat. shoes]
|
I am not worthy to loose [Mat. bear].

I
I haptiz(e) you with water, He | shall baptize you with the

Holy Spirit. || Jesu(3) yras bapti(zed).
{| The heaven'

|
and the

Spirit, as a dove, de5cend(ing) on Him. And a voic(e) from 1

heaven |
My beloved Son, in Tliee [Mat. whom] I am weU

jileased. 1 The Spirit drhes Him : | in the wildern(ess) forty days
tempt(ed) by [Satan ; Lu. devil]. || He came into Galilee.

1|
Com(eth)

into the house of Simon [Mat. Pete/]. 1
Stepmother sick of a

fever. || And the feve(r7ieft her ; |
she ministered to the(m). || He

lieale(d). || He preache(d) in the synagogu(es) of Galil(ee). || There

came a leper
|
saying to Hi(m), \i Thou wilt, Thou canst make me

clean. And stretching forth His hand, He touched him
|

I will,

be thou clean-- And immediately there dejMrted from him the

leprosy. . || And He said to him, Tel(l) no one, but |
show thyself to

the priest, and offer that which Moses ordained as a testimony to

them." Chap. ii. "
1| And they brln(g) Hi(m) a paralyti(c). || And

seeing their faith, || Ue said, Thy sins are forgive{n). | The scribes

eaid. This man bla3phem(eth).
1| Jesus said to the(m), |

Why reason

ye in your hearts ? WTiich is easier, to say
|
Thy sins are for-

give(ii), or to say, Ris(e)
|
and walk. But that ye may know that

the Son of Man hath power on earth to forgive sins, He 5(?j7A to

the paralyti(c),
|
Rise, take thy bed,

|
go to thy house. And

I
having taken it up, he went.

||
And they glorifi(ed) God. And

He saw one sitting at the receipt of custom, and said to him,
Follow Me,

I

and arising he fcllowe(d) Him.
|
And he feasted Him

in his house, and man(y) publican(8) | were feast(ing).
|| And the

Pharisee(s) sai(d) to His disciple(s), \V(hy) eat with publicans and
sfnners ?

|
H{e) |

said to them. They that are strong [Lu. healthy]

have no need of a physician, but they that are sick. I cam(e) not
to call the righteous but sinners. | The disciples of John

|
say to

Hi(m) ; |
The disciples of John and of the Pharisee(8) fas(t), but

Thin(e) do not. ' Jesus said to the(m), Ca(ii) the SQn(s) of the

bride-chamber fast t
\
The bridegroom is with them. || But the

days shall come when the bridegroom shall be taken from them.
Then shall they fast. | No one put^ciA on a

|

patch upon an oI(d)

ganneii(t). No on{e) putte(th) new wine into old bottles. Else,

it will burs(t) the botlle(s), and the wine will peris(h) and the

bottles also. But new wine ii^to new bottles, || On the Sabbath,
they were goin" through corn-fields ; His disciples plucke(d) the

wheat-ears.
|
The Pharisee(s) said, They are doin(g) on the Sab-

bat(h) that which is not lawful. He said to the(m), Have ye not
read what David did when he was an hungered, and they that were
with him ? how he went into the house of God,

|
and ate the

shewbread, whic(h) it is not law(ful) to eat, save for the priest(s) ?

D The Son of Man is Lord of the Sabbath."

Few will have any difficulty in following the above
narrative which represents the Triple Tradition of the

synoptists. It will bs generally admitted that, so far as

it extends, it omits little of importance : and its con-

^ A gap in the narrative of Mark is signified by 1 , a longer gap
'tiy

11. Bracketed parts of words signify that the word occurs in the
tliree Gospels, but in different forms.

- Here Mark uses a strong word, meaning "cleaving" or "rend-
ing '*

; Matthew and Luke prefer the more usual word, meaning
"opening." Henoe the gap,

i(t—2S-

tinuity will commend it as likely to be, if not the original

tradition, at all events a closer approximation to it than
we are likely to find elsewhere.- It therefore becomes
an important business to consider the scope and variations

of the Triple Tradition,—where it is full and ample, where
it is meagre, where it begins and where it ends.

The commencement of the Triple Tradition has been
given in the specimen quoted above. It begins with the
proclamation made by John the Baptist, of the advent of

the Stronger One. Describing (Mk. iii.) the cure of the
withered hand, the choice of the Twelve, the discourse on
blasphemy against the Holy Spirit, and the answer to the

question, "Who is My mother and My brethren %" it passei

(chap, iv.) to the parables of the sower and the mustard
seed, which it gives very fully ; the rebuking of the wind
and the exorcism of the legion (Mk. v.) are given as

follows ;

—

Mk. iv. 35. "Let us go across to the other side. They took

Hi(m)
I
in a boat.

|| They wak(e) Hi(m) say(ing). We perish : and
He, arising, rebuked the win(d). {| And there was a calm. He said
to them,

I

Your faith ! || They said, Ik'ho is this that even the wind
obey(eth) Him ? " Ifk. v. 1. " And they came across into the land
of the [Gadarenes, Gerasenes, or Gergesenes]. There met Him

|
one

[Mat. two] in the || tombs 1| crj'ing,
|
"What is there between m»

and Thee, Thou So^i of God? || Torment me not. \\ And he [Mat.
they] besought Him . . . into . . . |1 And He . . . them,

|

goin(g)

forth, they come to (or into) the swine, and the herd rushed
down the steep place into the sea [Lu. lake] and [were choked.

Mat. perished], \ Those that were feeding them
|

fled and
brought word ifato the city. II

They came || Jesus. || And |
they

besought Him to depart from
1
them."

This is given as a specimen of those passages where the

narrative is not so continuous, and where there is some ap-

pearance of confusion. The evidence of confusion is con-

firmed (1) by the fact that a word is used here (Soi/iwv) to

denote " spirit " or " demon," which is not found once

elsev.'here in the whole of the Gospels, nor. Indeed, any-

where in the New Testament (except in the Apocalypse

twice), whereas Sai/tovtov is used forty-five times, and

m/etyxa twenty-seven times in the three Gospels alone
; (2)

by the difference of the names for the locality, Gadara,

Gerasa, Gergesa
; (3) by the fact that Matthew speaks ol

two demoniacs instead of one,'

The restoring to life of the daughter of a ruler (Mk.

and Lu,, ruler of a synagogue) is next thus briefly

related :
" He came into the house.

|
She is not dead,

but sleepeth. And they mocked Him,
||

Having taken

her by the band |
Arise," Then follow (chap, vi,) the

mission of the twelve, Herod's conjecture about the new
prophet, and the feeding of the five thousand, which rum
thus (Mk. vi. 44) :—

' It has been suggested (Abbott, Through Nature to Chiist, p. 447)

that this extremely difficult nairative may have arisen from a mis-

understanding of the phenomena of possession. Compare the story

in the Evangelium Infantia Araincum (a Gospel which shows special

traces of Mark's influence) in which (cbap. xi.) it i» said of a certain

demoniac that " demons, in the shape of crows and sei-pents, began

to go forth, fleeing from out his month." Bat it is perhaps mord

likely that the variation in the name of the p'ace points to some mis-

untieVstanding as to the origin of the story. The name Gadara,

rmJ, sometimes means a " .sheepfold" ; and gdddr, though not s

Sjniac word, is yet given in the Syriac lexicons as Hebrew for " flock."

Again, the correct reading in. Mark is probably "Gerasene," not

''Gadarene" ; and the word CIJ means "to cast out." Lastly, the

third reading, " Gergesa," supported by Origen, is expressly said by

that author (Comm. ia Ev. Jpann., vi. 24) to mean " n-opoiicia «'Ki3e/3A»>-

K6Tav," " the district of those who cast cut"; and he suggests that

the name was probably prophetical, referring to our Lord's expulsion

from the district {iirwyouos ovaa rdxa irpo<pi)TiKiiis). Now, when a

narrative of an event reported to have occurred at a certain place

contains three different names of the place, and when each of the three

names is adapted to the event, such a triple adaptation is obviously

likely to be not a mere casual coincidence, but rather a convergence

pointing to some misunderstanding or non-historical nucleus as the

centre and origin of the narrative. What the misunderstanding was

may be a matter of conjecture, but that there was some misunderstand*

ing is a probability approaching to certainty.
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" Send them away, that they may go into villages.
|
Give ye

them to eat | We have five loaves and two fishes. II Having
taken the five loaves and the two fishes, looking up to heaven, He
blessed, and having broke(n) them. Be gave them, to the disciples.

And they all ate and were filled. |
And they to(ok) up twelve

bask(ets) of fragments. They were |
3ve thousand men."

The walking on the -waves is much more briefly

recotded (Mk. vi. 46-51). "He went to the moun-
tain.

I

It was late. || Then see Him walking on the

sea. 11
It is I ; be not afraid." Then follows a blank,

in which Matthew aud Mark generally agree, while Luke
is altogether wanting ; and, after this, the famous confes-

sion of Peter, followed closely by the transfiguration.

Mk. viii. 27. " He aske(d) them, |
saying, | Whom | do they

say that /am? They answered,
|
John the Baptist;

|
others

EUas ; bnt others a prophe(t). | He said. But whom do ye say
that I am ? Peter

|
answering said, Cliiis(t). Tell no one.

He said that iTe must needs
|
suffer many things

|
from the elders

and chief priests and scribes, and be slain, and after three days
[or, on the third day] He must be raised up [Mk. afa<FTTii>ai,

Lu. and Mat. iytfjSnyai.] || 1/ any one wishes to coine after Me,
let him deny himself, and take up his cross and follow Me. For
*hosoever wishes to save his life shall lose it, but whosoever los(eth)

his life for My sake shall save it. For what is a man profit(ed),

to gai(n) the whole world, and bs lost ? || The Son of Man sTiall

come in glory, with the' atigels."
|| Mk. ix. "'I say unto you, There

are some of those stand(ing) here who shall not taste death till they
see th(e) kingdo(m).

|
After six [Lu. eight] day(s) he take(th)

|

Peter and James and John
|
into a mountain.

|| His garment(s)
become white. || And there appear(ed) Elias and Moses speak(ing)

with Sim.
\
Peter said to JesuCs), It is good for us to be here ; let

ns mak(e) three tabernacles, one for thee, and one for Moses, and
one for Elias. 1| A cloud overshadow(ed) the(ra), and there waj a
voice from the cloud, This 13 My Son : hear Him. 1 They saw
Jesus alone.

"

From Mark is. 14 to x. 16 there is a break in the com-
mon tradition, which here records little except three or

four sayiogs of the Lord,
" faithless generation, how long shall I be with you ? " "The

Son of Man is to be betrayed into the bauds of men." "Whoso-
ever receiveth a child in My name receiveth Me ." "If any one
cause one of these little ones to stumble, a mill-stone rouud his
neck, 'and let him be cast into the se(a)." "Salt is good, but if the
salt lose its savour, wherewith shall it be salted 1" "Suffer the
children ; forbid them not ; for of such is the kingdom.

"

In contrast to tUis discontinuity, Mark x. 17-52 gives

a continuous tradition about the rich young man, the pro-

mise of reward to the disciples, the predictions of betrayal,

and the healing of the blind man near Jericho. The entry

into Jerusalem and the purification of the temple (xL 1-17)
are also fairly continuous. The disputes in the temple
touching the baptism of John (xi. 27-33), the wicked
husbandmen (xiLl-12), and the tribute-money (xii. 13-17)
are very continuous. A brief denunciation of the Phari-

sees, who love the first peats in synagogues and at feasts,

is found in Mark xii. 38-40. The Triple Tradition then
touches on the second coming of Jesus. Luke has here

omitted many important passages which are recorded by
Matthew and Mark alone, and which will be given here-

after (see p. 795). Here we will set down nothing but the
common tradition, marking Luke's omissions.

Mk. xiii. 1. "And |1 He said. || Not a stone shall be left on
stone, which shall not be cast down.

i| They asked Him, || When
shall these things be ? And what is the sign ? He atiswered.
Take heed lest any deceiv(e) you. Many shall come in My name
saying, I am He. |1 When ye hea(r) of wars, be not alarmed [Lu.
substitutes the usual LXX. word TToije^Tf for the LXX. avai
Kfyonevof, Opof'aOf, which is in Mat. and Mk.]. These things must
needs come to pass, but the end is not yet. Nation shall rise
against nation, and kingdom against kingdom. There shall be
earthquakes in places, there shall be famines. || They shall deliver
you to ... for a witness . . . || And ye shall be hated by all

men for My name's sake, but he that remain(eth) shall be saved.
When ye see

| desolat(ion), then let them that are in Judoea flee to
the mountains. || He that is on the house-top let him not descend,

I
and he that is in the field let him not turn back.' "H But woe to

' This passage is found in Matthew and Mark, iere, but in Luke
elsewhere (xvii. 32).

them that are with child, and to them that give suck in those days.

'

[Here Luke leaves a blank in which Matthew and Mark predict
"false Christs" and "the darkening of the sun."] "And the
powers of (or in) the heavens shall be shaken. And then shall

they see the Son of JIan coming in the cloud(s) with great power
and glory. || From the fig-tree ye know that the summer is near
So also ye, when ye see these things.

|| Heaven and earth shali

pass away ; but My words shall never pass away."

In Matthew and Mark there follows the avowal that

"of that day or hour none knoweth, not even the angel

3

in heaven, nor even the Son, but only the Father." But
Luke omits this. The Triple Tradition passes to the be-

trayal of Jesus. The traitor's compact (Mk. xiv. 10, 11)
and the visit to the city to eat the Passover are briefly

narrated. From this point the Triple Tradition becomes
more and more scanty, till it leaves us at last little more
than a few disconnected sayings of Jesus.

Mk. xiv. 21. " The Son -of Man goeth indeed, as it is written

;

but woe to that man by whom He is to be betrayed. || Having'
taken bread, He brake it, and ga{ve) it.

|
This is My body. And

taking the cup, This is Sly blood of the testamen{t), that is shed

... II I say unto you, 1 will never drink of the fruit of the vine

until the kingdom. || And | they wen(t) forth to the Mount of

Olives.
II I say unto thee, Before the cock crow, thou shalt deny

Me thrice. || He pray(ed). If it be possible . . . || He sai(d),

Fath(er), take this cup from Me ; ||
yet Tiot as I wil{l), but as Thov

wilt.
II
And having foun(d) them sleeping. He said, Pray, that ye

enter not into temptation.
||
While He was still speaking, came

Judas,
I
one of the twelve, | and a mnltitud(e) with him. || Ht

kiss(ed) Him. || One smote [Mk. siroiae, for which Mat. and Lu.
substitute the mors appropriate and common word ^irdraff] the
servant of the high priest, and cut off his ea(r).

|
Jesus said. As

against a thief have ye com(e) out with swords and staves ? 1 was
daily j in the temple ; and ye look Me not. j| They led Him to th(e)

high pries(t). || Peter followe(d) afar off
|
and sat in

|
the hall.

Art thou the Son of God [Mk. the Blessed] ? II Thou shalt see the
Son of Man seated on the right hand of the Power. II What need
have we yet of witnesses?

|| They sai(d) unto Him, Prophesy. || A
maid-servan(t) sjmke unto Pete(r). |] But he denied, saying, I do
not know Him. || Verily thou art one of Hum, for . . . II And
Peter remembered. Before the cock crow, thou shalt deny Me
thrice, and he wep(t)."

Mk. XV. "They led HimioVaa.tie). || He aske(d) Him, | Art Thou
the King of the Jews? He said to him, Thou sayest 11 . . .

Barabbas . . . U Cruci{fy) Hi/n. Why, what evil hath He
done ?

I
Crueif(y) Him, | Pilate released Barabbas, and delivered

over Jesus. I| Aud they le(a)d Him away. || They made Simon o
Cyrenian carry the cross. || They came to the place of the SkuU. D

They divide(d) His garments and cast lots. || There was written up,
The King of the Jews. || On the right hand and on the left ... J

He saved othei-s; let Him save (Him)self. ]| About the sixt(h)

hou(r) there was darkness over the earth until the ninth hour. B

Je.su3 with a loud \oice emitted His breath. || Aud the women
|
who

in [or from] Galilee had followed Him behel{d) [Mk. and Mat.
Beaipe^y, Lu. 6pav, reserving StupeTv for v. 55] these things from
afar.

|| Joseph of Arimathfea
j
cam(e) to Pilate and begged the body

of Jesus, II and T?ound [Mk. ii/el\Tiatv; Mat. and Lu. fvtriKiiiv]
it in linen | and laid it in a tomb.''

At this point the tradition not only becomes discon-

tinuous, but also shows marks of confusion. The tradi-

tion appears to have been that the women " beheld," or

came to "behold" (another tradition added at "dawn"),
and came to the tomb ; but what " dawn " is meant, and
what was the object of their beholding, is left uncertain.

(1) Matt, sxvii. 61; xxviii. 1. "There were there Mary Magdalene
and the other Mary sitting over against the tomb. Late in the
Sabbath, at the hour of dawning (t^ i-!rt<txi><rKov(rp), before the first

day of the week, came Mary Magdalene and Mary to behold
{6iupfii7ai) the tomb (ra^oi')."'

(2) Mk. XV. 47; xvi. 1. " Mary Magdalene and Mary the mother
of Joses beheld {fdedpouv) where He was laid (TtffeiTai). When the
Sabbath was passed, Mary Magdalene and Mary the mother of
James aud Salome brought spices that they might come and anoint
Him."

(3) Ln. xxiii. 54. "And the Sabbath was dawning (€Ve<()(u(ri«)

;

and having followed Him (to the grave), the women who had come
with Him from Galilee beheld (t'Sfoo-ai'To) the tomb, and how His
body was laid (tc8€itoi), and returning they brought spices."

' It may be observed that the same Syinac word is used to denote
evening as well as norning twilight. See Gildemeistcr, Dc Evangeliti
in Arabicum e simplici .Syriaca translulis. Bonn, 186j, p. 20.
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Tliu only remaining words of the tradition are :
" . . .

the first day of the week . . . roll(ed) away [i. e., the

stone at the opening of the" tomb] ... He is not here ;

He is risen . . . Galilee . . « ihe>/ fled from the tomb."

Matthew and Mark continue for a few lines a narrative

baaed upon some common tradition ; but even here there

occurs the confusion mentioned above—Mark, " as He told

you ; " Matthew, " behold, / told you ; " and the narrative

of Mark ends at xvi. 9. The remaining verses of Mark are

an appendix added by some later editor ; and henceforth

[he narratives of Matthew and Luke—having lost Mark

—

present no further traces of agreement.

To sum up the contents of the common tradition,

it omits the genealogies, miraculous incarnation, and the

picturesque details of the infancy ; it lays emphasis on the

relations between John the Baptist and Jesus ; it contains

none of the parables except the sower, the mustard seed,

and the wicked husbandmen, and few of the long discourses

of Jesus, except an abridged prediction of the second

coming. The disputes between Jesus and the Pharisees

about the Sabbath, about fasting, about exorcism, about

the baptism of John, and the tribute, and Christ the Son
of David, and the dialogue with the Sadducees about the

resurrection, are very fully given; and so also is the dia-

logue with the rich young man. Indeed it is a collection

of dialogues and anecdotes rather than a set treatise of

doctrine or biography. The sayings of Jesus recorded in

it are short, pithy, and abrupt,' and many of them are

poleraicaL Only now and then do we find a sentence

which goes down deep below all polemics, and reveals a

desp-laid spiritual plan. • But putting such sentences

together we perceive that the Triple Tradition describes a

prophet wholly different from any that had before ap-

peared ^n Israel ; a prophet who not only (like Isaiah)

protested against sabbaths and puiifications as ends in

themselves, but who also preached the Fatherhood of God
ia a manner entirely peculiar to Himself, and who set aside

the Mosaic law of divorce (Mk. x. 2-11). He also in-

structed His disciples to enter into the kingdom as little

childreu (x. 15), and seems to have attached a certain

symbolic mystery to childhood as representing Himself

(ix. 37). He taught His disciples further to devote their

lives to Him, and to ignore all life apart from Him (viiL 34),

(" to confess Christ, to deny themselves "). From the

first He claims the power of forgiving sins (ii. 7) ; and, as

soon as one of His disciples confessed Him to be the

Messiah, He prepared for death, predicting that He should

die, but rise again. Then, after prophesying the fall of

the temple, and great distress in all nations. He predicted

4 final triumph for His disciples ; and after bequeathing

Himself, His body and His blood, as at a funeral feast, as

His final legacy to His disciples, He was arrested and put

to death.

Several miracles of healing, are recorded, and, in addi-

tion to these, the exorcism of the Gadarene (in which,

however, great confusion is apparent), the stilling of the

storm, the feeding of the five thousand, and the transfigura-

tion. From the beginning of the discourse on the second

3oraing, Luke diverges more and more from Matthew and

Mark. After the death of Jesus, Matthew and Mark con-

tinue to agree in words and purases, but a little confusion

is apparent ; and the tradition suddenly terminates with-

out any record of the appearance of Jesus to His disciples.

However we may regret this, it is perhaps what may be

naturally expected on the hypothesis that we have before

us an early tradition originated at a time when the

numerous manifestations of Jesus after His death were

still attested by living witnesses ; when as yet it had been

' C/. Justin, Apol. I. (Kirchhofer, p.

uj oJToS Kiyoi f<.y6iiaai. _-
f
fipaj^ii^ T« Hal ffvyrofioi

found impossible to reduce the experiences and iniprc8«

sions of those who had seen Him— impiessions necessarily

variable and transient, blended with fear and with an exi

citeineiit bordering on ecstasy—to a consistent and histori-

cal shape ; and when it had not yet been found necessary

to define and harden the narrative so as to adapt it for the

purpose of meeting doubts and objections.

Tfie Additions common to Matthew and Mart.—Tlie

additions to the Triple Tradition which are found in

Matthew and Alark, but not in Luke, are the following :

—

(1) The description of Jolin the Baptist (Mat. ui. 4 ; Mk. i. G^ ;',

(2) the ministering of the angels (Mat. iv. 11 : Mk. i. 13) ; (3) Ui«
calling of the fishermen (Mat. iv. 18-22; Mk. i. 14-20); (4) the
miinmiring of His Aiends at Nazareth (Mat. xiii. 53-57 ; Mk. vi.

1-4) ; (5) the intlueace of Herodias in procuring John's ex«j\i-

tion (Mat. xiv. 8-13; Mk. vi. 25-29); (6) tlie'walking ou the
water (Mat. xiv. 22-28 ; Mk. vi. 45-51) ; (7) the disputes with
the scribes from .Terusalem (Mat. xv. 1-20; Mk. vii. l-23);'(8>

the story of the Syro-Phoenician woman, which is narrated by
Matthew and Mark in widely divergent langu.ige, but with an
almost ideu'ical conclusion (.Mat. xv. 21-28; Mk. vii. 24-30);

(9) the feeding of the four thousaud (Mat. xv. 32-38 ; Mk. viii.

1-9), and the comparison between this miraide and that of tlio

five thousand (Mat. xvi. 5-12 ; Mk. viii. 14-21
) ; (10) the saying of

Jesus that £lia3 had already come (Mat. xvii. 12; Jlk. ix. 13);

(11) the discussion of the enactments of Ulrises concerning divorco

(M.it. xi.'c. 4-S ; Mk. x. 2-S) ; (12) the saying (but Luke inserts

it elsewhere) that "many that are first shall be last" (Mat. xix.

30; Jlk. X. 31); (13) the petition of the sons of Zebedee for tJie

chief places (Mat. xx. 20-28; Mk. x. 35-45); (14) the ttitUering

ol the Bgtree (Mat. xxi. 18-22; Mk. xi. 13, 14, 20); (15) the

introductory question of the lawyer, "Which is the great com-
mandment" (Mat. xxii. 3S ; Mk. xii. 28) ; (16) in the discourse ou
the last day, Luke omits reference to the " consummation," <ri»v-

T(\(ia (Mat.), <Tufri\c7aeai (Mk.) ; "these things are the begin-

ning of troubles;" "the abomination of desolation." &c. ; "he
that readeth let him undei-stand ;" "pray that your flight may
not be in winter;" "(tribulation) such as was not from tlie

beginning till now, nor ever shall be ;" the expression about the

"shortening" of the'd.'iys "for the elects' sake ;'' "He shall send

His angels, and gather together the elect ;" "of this hour the

Son knoweth not ;" (17) later on, Luke omits the anointing of

Jesus "for His burial" (Mat. xxvi. 6-13; 5Ik. xiv. 3-9) ; (18) " I

will smite the Shepherd," &c., and " I will go before you into

Galilee" (Mat. xxvi. 31, 32 ; Mk. xiv. 27, 28) ; (19) the compact

of Judas with the priests that a kiss should be the signal (Mat.

xxvi. 43 ; Mk. xiv. 44) ; (20) the false witness about "destroying

the temple in three days" (Mat. xxvi. 59, 62 ; Mk. xiv. 65-60);

(21) the taunt "Thou that destroyest the temple" Qlnt. x.xvii. 40;

Mk. XV. 29) ; (22) the utterance of Jesus, " My God, My God, why
hast Thou forsaken Me ? " with the consequent misunderstanding

of the bystanders (Mat. xxvii. 46-49 ; Mk. xv. 34-36) ; (23) tha

utterance of the angel (or angels) at the tomb, "He goeth before

you into Galilee: there shall je see Him " (Mat. xxviii. 7 ; Mk.
xvi. 7).

In considering these passages it is natural to asK wnethef

any reason (besides ignorance of them) can be alleged why
Luke should have omitted them. It is scarcely possible

to fail to see design in some of these omissions,—for

example, in those which relate to John the Baptist and

Elias (1), (5), and (10). The author of the Acts of the

Apostles is by general consent admitted to be identical

with the author of the Third Gospel. Now remembering

that Luke in the Acts (xix. 3) informs us that, many years

after the death of Jesus, there were in Ephesus severui

disciples who were baptized with the baptism of John, and

knew nothing of the Holy Spirit, we may well understand

that the author of the Acts finds it necessary, when writing

a go^jel, to put in as clear a ligiit as possible the sub

ordination of John to Jesus. Accordingly, in place of the

graphic description of the austere food and garb of the

prophet, he gives (iii. 10-14) a description of his teaching,

as containing the elements of a simple and almost commor>-

place morality, intended merely to prepare the way for a

higher teaching, and he adds an express negative from the

prophet in answer to those who doubted whether John were

the Messiah. Repeatedly does Luke deviate from tl o

I common tradition of Matthew and Mark ou the sibject of
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Elias ; and in each case the object ia apparent. Only a

close inspection of a harmony of the Gospels will make

this clear ; but three or four passages may be mentioned

•which point in this direction. Luke has already (i. 17)

declared that John will go before Jesus " in the spirit and

power" of Elias, but he cautiously avoids committing

himself to the tradition (Mk. ix. 13 ;
Mat. xviL 13) that

John was Elias. The belief in an actual transmigration

of souls he will allow the multitude to entertain (ix. 8, 19),

but not Herod: for whereas in Mark (vi. 16) Herod says,

" Whom I beheaded, viz., John, this man (oJtos, corr. text),

is risen from the dead," Luke, by a slight transposition of

the traditional words, converts the proposition into a ques-

tion : "John I beheaded; but who is this. man?" And,

further, in order to prepare the way for the interview

between Herod and the Lord—which he purposes to de-

scribe at the end of his Gospel (xsiii. 8, 9), and to refer to

in his continuation of the Gospel (Acts iv. 27)—he adds

the words, "And he (Herod) was desirous to see Him."
Again Mark (i.". 6) tells us that Peter " not knowing ivhat

to ansiver," proposed to build three tabernacles for Jesus,

Moses, and Elias; but Luke reads (is. 33), "not knowing
what he said," as if to caution the reader against supposing

that Elias or Moses could be seriously placed on the same
level as Jesus. For the same reason he omits the irreverent

misunderstanding of the bystander who supposed that

Jesus in his last moments called for Elias, and even the

(Utteranoe itself (Mat. sxvii. 49; Mk. sv. 36).

LnltfJ With reference to many of the other omissions it will

oiaissjpnfl. be noticed that Luke seems to have before him somewhai
dift'erent versions of tlie narratives, which difierent ver-

sions he inserts 'elsewhere. For example, he gives a

version of the calling of the apostle-fishermen, which

adds a miraculous draught of fishes, thereby approximat-

ing to the narrative in the Fourth Gospel (xxi. 6-11).

Again Luke places the murmuring of the Nazarenes much
earlier, in the fore-front of the ministry of Jesus, as was

very natural, and gives an entirely different version of it.

The ministry of the angels after the temptation he omits

;

but he alone records the mmistry of the angel (xxii. 43)

when Jesus was tempted in Gethsemane, for which tempta-

tion he carefully prepares the way by saying (iv. 13)

that the devil departed from Jesus only "for a season."

As regards the anointing " for the burial," it is probable

we have a different version of it in hia story of the

woman that was "a sinner" (vii. 37). The reasons

for the omission of the feeding of the four thousand and
the withering of the fig tree are not so obvious. The
omission could hardly have been dictated by any desire to

minimize the supernatural (seeing that Luke contains many
miracles peculiar to himself, and that he does not shrink

from giving in full detail the exorcism of the Gadarene).

It is possible that he omitted the former as being too

similar to the feeding of the five thousand to require

to be repeated ; and if he regarded it (as the author of

the Fourth Gospel does) as having a sacramental meaning,

one story of the kind may have seemed sufficient. If the

Btory of the withered fig-tree was regarded by him in

the same way (rather as emblematic than as historical),

then it may have been replaced in his narrative by the

Btory of the barren fig tree (peculiar to Luke), to which

the master came seeking fruit and finding none. It is

also noticeable that the moral (on the power of faith)

deduced from the withering of the fig tree in Matthew
and Mark is contained in Luke, but in a different form.

In Matthew and Mark it runs; "If ye say to this niovn-

tain, Be raised up and cast into the sea ;
" whereas in Luke

(jcvii. 6) it is, " Ye might have said to this sycamine tree,

3e rooted up and planted in the sea." This perhaps

Elightly confirmB the supposition that Luke regarded tho

narrative of the fig-tree rather as a parable than as a fact.

But it is important to bear in mind that we have little

more than the evidence of conjecture to explain some

of Luke's omissions. For example, the story of the

walking on the waves, as told by Matthew and Mark,

represents the disciples as being alarmed by the thought

that the apparition of the Lord was only a spirit

(tf>a.vTaa-iJ.a) ; unless Luke considered that the ground of

this narrative was occupied by his account of a similar

fear when the disciples beheld the Lord after the resur

reotion, it is hard to suggest any reason for its omission.

This class of omissions may be terminated with that

numbered (19) above—the compact of Judas concerning

the signal. It is obvious here that Luke has another

version of the tradition in his mind. He alone of the

three records the words of Jesus, " Betrayest thou the Son

of Man with a kiss," thereby making it unnecessary to

explain (with Matthew and Mark) that the kiss was.

a

signal fixed by the traitor.

Another class of passages may possibly have been

omitted as being not of interest to the Gentile world,

or as being liable to misunderstanding or perversion. The
story of the Syro-Phcenician woman perhaps appeared to

the editor of the Gentile Gospel to exhibit Jesus in too

harsh a light, the application to Jesus of the prophecy
" I will smite the Shepherd," appeared more liable to

misunderstanding than " He was reckoned with trans-

gressors " (not found in Mark's genuine text) ; the discus-

sion of the law of divorce and of the regulations touching

uncleanness, and the part played by Herodias in the exe-

cution of the Baptist, may have seemed to lack interest

for readers outside Palestine. In the discourse on the

second coming it would be natural for an editor'of the

tradition writing after the siege of Jerusalem to sub-

stitute "encircled by, armies" for the "abomination of

desolation"—a phrase that would perplex a Gentile

I'eader, and also to modify some of the hyperbolic and
emblematic expressions. Lastly, the mention of the
" false witness " concerning the destruction of the temple,

and the raising up of a new temple in three days, may
have begun to present a difficulty in times when the temple

actually had been destroyed, and when the Lord Je.sus

Himself had come to be regarded as the new temple not

made with hands. Although therefore Luke does not go
so far as the author of the Fourth Gospel (who exhibits

Jesus as actually predicting the destruction of the temple

and as promising to raise it up in three days), yet he not

only omits the " false witness," but also the allusion to it

contained in the taunts addressed to Jesus on the cross,

" Thou that destroyest the temple and raisest it again in

three days, save Thyself" (Mat xxvii. 40; Mk. xv. 29).

The above explanation of Luke's omissions may only

partially commend itself to the reader; but few will fail

to see that there is at least some method and motive in

most of them. It is a matter of certainty that in the

Triple Tradition many of Luke's omissions and modifica-

tions of phrases and words" are not accidental but editorial

:

it is but natural therefore to suppose (especially when
reasons can easily be assigned) that editorial reasons may
also explain omissions and modifications of narratives and
discourses. Of course it is not maintained that Luke, or

any individual editor, made these, changes on his own
responsibility. Many of them are probably the result of

a "Gentile use" which had gradually sprung up in certan

churches, and which was not created but adopted and
expressed by the author of the Third Gospel. Consequently

we are not obliged to suppose that the omissions resulted

from ignorance. The very fact that it is easy to supply

motives and reasons for the omission of these narratives

increases their credibility, by diminishing the probability
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that they were late traditions unknown to the author of

the Third Gospel. The passages omitted are generally in

the style of the common tradition, and they contain

incidents of a similar kind to the incidents of the common
tradition. It only remains to add that (except in the story

of the Syro-Phoenician woman, and, in a lesser degree, in

the question of the lawyer about the great commandment)
Matthew and JIark closely agree whenever Luke separates

himself from them. This is also found frequently to be
the case in the Triple Tradition. * In the midst of very

similar context, if Mark is identical, or nearly so, with.

Matthew, in the expression of some action, it will be
found that Luke often suddenly diverges, or makes some
omission. Thus

—

(1) Mat. xxi. 12. Ka! elVTJKOtv 'Itjo-oCs fts rh Uphv ko! ^Je'/SaXc

vivras rohs iroiKovi/TaT Kal ayopa^ovTas it/ t^ hpv* *^^^ '^^ rpair^^as

•Ttav KoKKvfinTTuy KareVrpei/'C, zeal Tos KaOfSpas Tuv truXovvTotv Tos
irepiiTTfpds.

(2) SIk. xi. 15. Kal (l<r(\eai> fls rh UpSf, Ijplaro iK0a\\(iii rous
ruKovVTas Kot rovi ayopd^oyrai it/ t^ *fpV" Kal ras Tpan4^as twv
KoWv^ia-TMifj Kal Toy liad^Spas i Siv TtwKovvTuv ras irfpiffTtpas

KaT€(rrpi^e.

(3) Lu. xix. 45. Ko! ciireXSii' ei'j rh Upiv, J(p|oTO iKBa^Kav
Tohs n(i)\ovi/rast omitting the rest.

So, in the midst of the story of the rich young mac,
where Matthew and Mark have aTrrjXde KviroviiO'o^, ^v

yap €xti}v KT-q/jLara ttoWo, Luke, suddenly diverging, has

TrepiXmo's iyevijOr]' r/v yap TrXovcrtos <T<j>6Spa (Mk. X. 22

;

Mat. six. 22 ; Lu. xviii. 23). Sometimes the divergence

appears to arise from literary motives, and especially from
the dislike of repetition (Lu. iv. 32 ; Mat. vii. 29 ; Mk. i.

22) ; but in other cases it cannot be so explained :—Lu. v.

I 29, 30; Mat. ix. 10, H ; Mk. ii. 15, 16 : Lu. v. 33, 34;
i Mat. ix. 14, 15; Mk. ii. 18, 19 (see also, in a parable,

I

Lu. V. 36 ; Mat. ix. 16; Mk. ii. 21) : Lu. vi. 11 ; Mat.

xii. 14; Mk. iii. 6: Lu. viiL 13; Mat. xiii. 21; Mk. I'v.

1/: Lu. viii. 44; Mat. ix. 21; Mk. v. 29. In some
of these cases the agreement between Matthew and Mark
is so close as to suggest that both writers may have used

some common document (not oral tradition) which con-

tained little more than certain words of the Lord in a

scanty framework of narrative. But this common matter

adds little to our knowledge of Christ. The most import-

ant narrative in it is the story of the Syro-Phcenician,

showing how Jesus, as it were, acknowledged in the

woman's persistent faith a divine revelation, extending His

gospel even to the heathen. And this narrative is written

in language so divergent as to indicate not a document but

an oral tradition.

iMons ^''"^ Additions of Mark and Luke.—Additions of any
"k length are very few :

—

(1) An exorcism of an unclean spirit (Mk. i. 21-25; Ln. iv.

31- 35) ; (2) the account of Jesns retiring to a solitary place, when
He declares that He must carry the gospel elsewhere (Mk. i. 35-39

;

IjU. 17. 42-44)
; (3) the saying of John the son of Zehedee,

** Master, we saw one casting out devils in Thy naraff, and we
forbade him," and the reply of Jesus (Mk. ix. 38-4f' ; 'L:i. ix.

ii>, 50) ; (4) the short den>mciation of the Pharisees that devour
widows' houses (Mk. -xii. 38-40 ; Lu. xx. 46, 47) ; (5j the story

of the widow's mite (Mk. xii. 41-44 ; Lu. xxi. 1-4). Shorter

similarities are- (6) a mention of Jesns as being in retU'cmeut (Mk.
i. 45 ; Lu. v. 16) , and (7) a mention of '"Tyre anrl Sidon" as

places to which the fS,rae of Jesns had spread (Mk. iii. 8 ; Lu. vi. 17).

There is a close verbal agieement between Mark and Luke in the

exorcism of tke " legion " (a pame that does not occur in Mark)

;

in the raising of the daughter of Jairus ; and in the stilling of the

storm. But gradually a3 Matthew approximates to Mark, Luke
deviates from Mark. There is a return to similarity in the pre-

paration for the Passover (Mk. xiv. 12-16 ; Lu. xxii. 7-13) ; but

from this point Luke deviates more and more, and, with the

exception of two words (o-roirit and <j>6vos) in the incident of

Barabbas, and of a somewhat closer approximation in the incident

of Joseph of Arimathaea, it may be almost said that Luke has

^ In the 'words of the Lord the three Gospels are often closely

,(uuilar, but seldom in the deeds.
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cepl what is foundhenceforth nothinc; in commou with M
in the Triple Tradition.

Most of the incidents common to Mark and LuKe are sc
few and so simple that their omission by Matthew requires
no explanation. It is possible that the names Jairus and
Legion did not exist in the earliest tradition, as it pre-
sented itself to Matthew; the "authority" which Mark
illustrates (compare i. 22 with i. 27) by exorcism, Matthew
applies (and perhaps justly) rather to our Lord's method of
teaching (vii. 28, 29) ; but it is difficult to suppose that
any other cause than ignorance could have caused the
omission of the saying of Jesus concerning the widow's
mite. It is certain that, in some at least of these passages;
Mark represents the earli2T,and Luke a modified tradition.

Luke (see below, p. 806), writing with a literary purpose,
has softened many early irregularities, which in llark retain

their original harshness. For example, the ungrammatical
ot KaTerr6ovT(.<; (Jlk. xii. 40) is altered (Tischendorf and
Tregelles, pace Lachmann) into oi KaTca-Olova-i (Lu. xx. 47)

;

and instead of flcXoWui' .before doTrao-^ou's (Mk. xii. 38)
Luke inserts (^iAowtwv (Lu. xx. 46). In the story of the
widow also, Luke, disapproving of the epithet "beggar"
(tttw;^;) applied to the poor widow, substitutes the more
respectable Trevt-xpa, vet with a natural but inconsistent

reverence decUnes to Tancel the same epithet (Trrwxrj) when
(Lu. xxi. 3) it occurs in the words of the Lord. The
rarer and less correct (ambiguous also when followed by
the feminine airrji) iarepria-foi'; (Mk. xii. 44) is altered

into loTcptj/tttTos (Lu. xxi. 4) ; and, lastly, the lengthy
duality of Mark, " as many things as she had ; all her
livelihood" (which looks as if it had arisen from com-
bining two different renderings of the same Aramaic
original), is condensed by Luke (who takes one part of one
rendering, and another part of the other) into "all the

livelihood that she had." It is probable that not only in

these but in all passages common to Mark and Luke alone,

wherever Mark and Luke differ, Mark represents an earlier,

and Luke a later version of the original And generally

it may be said that Luke follows the tradition of Mark
most faithfully when it deals with Galilee, and least when
it deals with Jerusalem.

Additiotis common to Matthew and Lmlce.—These in- Additione

troduce an altogether new element into the tradition, common

Hitherto the Triple Tradition of Matthew, Mark, and Luke
J^^^^^''^

(as well as the double tradition of Matthew and Mark,
j^^j^^

and of Luke and Mark) has consisted mostly of short

"words of the Lord, "set in a framework of short narratives,

and very seldom agreeing exactly iox more than seven or

eight consecutive words. But we now come upon " words

of the Lord" in Matthew and Luke, some of which agree

exactly for several sentences. What was the origin of

this close agreement? In order to gain some view of the

data for solving this problem, we must briefly consider

the principal passages common to Matthew and Luke
alone.

The temptation (Mat iv. 1-10 ; Lu. iv. 1-12) and the

healing of the centurion's servant (Mat. viii. 1-13; Lu.

vii. 1-10) are the principal narratives of fact common
to Matthew and Luke alona They resemble the narra-

tives of the Triple Tradition in agreeing so far as con-

cerns the words of Jesus, and of those who address Him,

much more than in the general narrative. In the narra-

tive of facts, the story of the centurion in Luke differa

altogether from that in Matthew ; in the temptation, the

difference is less. Dismissing these, we pass to the

" words of the Lord." • As Luke's avowed object was

to write " in order," we will adhere to his arrangement

in our enumeration.

(1) Mat. iii. 8-10 ; Ln. ui. 8, 9. "Generation of vipers," ic.

;

this agrees verialim, except that Luke has HpivcrBf, where Matthew

has S^^ijTc.
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(2) After a break in which (Mk. intervening) Matthew and

Luke have no more than a general agreement with Hark and one

iQOther, we come to another passage describing the purifying of

the threshing-floor with fire unquenchable (Mat. iii. 12 ; Lu. iii.

17) ; the two agree verbatim.

(3) Mat. T., vi., vii ; Lu. vi. Here are some scattered sayings

of the Sermon on the Mount, such as, "Blessed are the poor,"
" the hungry," &o. In these the agreement is not verbalim. The
only passage that agrees almost verbatim is that about the mote and

the beam.

'

(4) Mat 3di. 85 ; Ln. vi. 45. " The good man ont of the good

treasure of his heart," &c., nearly verbatim, but curiously trans-

posed to suit the differing context.

(5) Mat xi. 2-11
; Lu. vii. 19-28. John the Baptist sends two

of his disciples to say, "Art thou He that is to come ?" With
the exception that Luke (a) introduces some cures wrought by

our Lord, for the special purpose of convincing John's disciples,

and (6) avoids the repetition of if ixaXaKois J^arioir by using

ir Siiariafuf ^vSiiJ^, this passage shows an agreement almost

verbatim.

(6) Mat. xi. 16-19 ; Lu. vii. 31-35. "We have piped nnto you,

and ye have not danced," &c., alnaost verbatim, except that

Matthew has /KStfiatrOf, Luke ixXaiaaTe.

(7) Mat. (a) ix. 37, 38, and (b) x. 16 ; Lu. (o) x. 2, and {h)

X. 3. (a) " The harvest truly is great," &c. ; (6) " I send you as

sheep among wolves." The agreement, though not verbatim, is

considerable. Bat note (a) that Matthew takes the prayer for the

increase of the labourers, as a preface to the choice of the twelve,

while Luke places it after the choice of the twelve, and uses it as

a preface to the choice of the seventy, an incident which he alone

records ; (6) Luke applies to the seventy the warning against

danger wluch Matthew applies to the twelve.

(8) Mat. xi 21-25 ; Lu. x. 12-15. " Woe nnto thee, Chorazin ;"

almost verbatim, except that where Matthew has Kara^nerei, "thou

ahalt come down," Luke has (if the reading be correct) Karo-

fit^aaefiafi, " thou shalt be brought do\vn.

"

(9) In Matthew no interval occurs between the last and the fol-

lowing passage ; but In Luke intervenes (x. 17-20) the return of

the seventy, and a mention of a vision in which Satan was seen

fiiUing from heaven, together with the imparting of a power to

tread on serpents (compare the late appendix to Mark's Gospel, xvi.

18) ; then comes Mat xi. 25-28 ; Lu. x. 21-22, "I thank thee.

Father, Lord of heaven and earth," ic. There is but a trifling

exception to the agreement Note also that Luke apparently con-

siders the two sayings which are continuous in Matthew to have

been discontinuous, for between vers. 21 and 22 he inserts (so

Lachmann, Tischendorf, and Tregelles) "and turning to His

disciples, He said.

"

(10) Mat. xiii. 16, 17 ; Lu. x. 23, 24. " Blessed are the eyes," &c.

;

here, again Luke inserts his usual note of a discontinuous sayin"

by inserting "and turning to His disciples. He said privately."

Matthew ^ireflii^rjcraf, Luke i)0iKr)fftty ; Matthew Stitaioi, Luke

/3o<ri\€is. Otherwise verbatim.

(11) Mat. vi. 10-13 ; Lu. xi. 2-4. The Lord's Prayer. Here,

whertj (if anywhere) we should expect identity, there is consider-

able difference. Luke, after nartf., omits (ir) rjiiHi/ i Iv Toit

olfpayoTs, and (i) yeiniSfiTa ri Bi\y!)^a aov, iis iv oiipavf ital IttI t^s

yns. Farther, Luke substitutes (c) Si'aou for i6i
;

{d) rb ita»'

iiudpay for (rvutpon ; («) rhs i/iaprfas for to i4>f iX-tifiaTa ; (/)

iiiploiiev for atpTtKaiify ; (g) iriyri rip aipiiXovTi for toTi ocJifiXtVois

TlljLuy ; and he also (A) omits the clause d\Ai ^vaai ^/xot a:rb toD

If any words of the Lord have been handed down by oral tradi-

' It is noteworthy that, whereas Matthew explains f poor" or

"hungry" spiritually, " Blessed are the poor t'n s^m7; . . . Blessed

are they that hunger and thirst after righteousness," Luke, on the

other hand, gives these saj-ings without Matthew's explanations,

" Blessed are ye poor ; blessed are ye that hunger now." It i.i pos-

sible that Luke lays greater stress than any of the other evangelists

on the sin of covetousness (see the parables of Lazarus and Dives, the

" rich fool," the narrative of the " would-be heir," &c. ; and note also

the evident gratification with which the author of this Gospel records

In the Acts (iv. 32) the communism of the early church in Jerusalem)
;

and this might predispose us to attribute Luke's rejection of the

sptritnal modification of these words to doctrinal grounds. But it

molt be borne in mind that the tendency in the history of the Gospels

is everywhere to accretion and addition, rather than to rejection, so

that shorter forms are generally more likely to be genuine than longer

torms. Moreover, elsewhere Luke (xiv. 26) retains a stronger form

of the words of Jesus, " If any man man hate not his father and

mother," while Matthew (x. 37) has a weaker one. On the whole,

therefore, it is more probable that Luke, in omitting the words,

"after righteousness," &c., represents the letter of the original words

of Jesus more closely than Matthew (as perhaps also in the Lord's

Prayer see below), bowover DiucJi the latter mft^ better leprasent

<•« spirit of than.

tion, the Lord's Prayer would seem necessarily to have been thus n
handed down, and from the earliest times. Internal evidence

also leaves little doubt that here oral tradition, and not a docu-

ment, is the origin, and that Luke represents the original most
closely in his omissions, though not in his changes. If the

Lord's Prayer had been early committed to writing, and had
contained Matthew's additional clauses, it is inconceivable that

Luke should have omitted them. The same tendency which led

a later generation to insert (and' us in modem times to retain) the

Interpretation, " For thine is the kingdom, th" power, and the

glory," &c., would no doubt in the earliest times favour the inser-

tion, rather than the rejection, of any appropriate clauses that had
once gained a footing in the prayer. The abruptness of the simple

nirep, which is distasteful to us, as implying too great familiarity,

would naturally commend to the early church Matthew's {a) inser-

tion. Matthew's second insertion (6) is no less natural. It, orsome-
thing much like it, is found in 1 Mac. iii. 60, " Whatsoever be His
will in heaven, so let Him (or will He) do " (is S' ir ^ BtKrina in

tvpavif, oStus Toi^jffei) ; moreover, Luke himself assigns very

similar words to our Lord Himself, xiii. 42 {iiij ri eiXmxi /iou

d\Aa rh ahp yiriaBai), and to the friends of St Paul (Acts xxi. 14).

The fact that our Lord Himself used this prayer may have seemed
sufhcient cause in the earliest times, and especially to Matthew,
who is in the habit of massing together doctrine of a certain kind,

as in the Sermon on the Mount, for inserting it in the Lord's

Prayer, (c) Luke's change of the aor. imperative into a present im-
plies a desire to represent a continuous and not an isolated action;

and (rf) the change of a-niiepov into Ka6' i)ii4pav is explicable by the

same motive. The word iirioixTtos, common both to Matthew and
Luke, and not found elsewhere in the whole of Greek literature, seems
to indicate that a Greek tradition, and not an Aramaic tradition,

of this prayer, was the basis of both Matthew's and Luke's version.

It is probably derived from ri iiriovtra (Prov. xxvii. 1, o6 yap oISoi

Ti riitrai i\ iinoiaa (DV), " Thou knowest not what the day will

bring "), and, jirobably (though this is disputed), means " for the

immediate future, tlie instanl."^ This meaning is consistent both
with Matthew's ariufpov and with Luke's rh Ka6' v/^epav. Luke's
next three changes, (rf), (e), and (/), substitute the more intelligible

word "sin" for the'less intelligible " debt,'' and the more intelligible

present " we forgive" for the less intelligible past "we forgave ;"

and increase the emphasis by adding "every one (that is our
debtor)." In all these cases Matthew's seems to be the earlier form

;

for it is more likely that the comparatively difficult version of

Matthew should have been altered into the comparatively easy
version of Luke than vice versa. Besides, the retention of the

metaphorical oijxfAovTi by Luke, in the second clause, indicates

that the metaphor of "debt," appeared in the original (y).

Matthew's insertion of the clause " deliver us from the evil " may
naturally have arisen from the reluctance to end a prayer with a

negative petition, "lead us not into temptation." The inserted

clause resembles many passages in the Psalms (xvii. 49, LXX. ; A.V.
xviii. 48, OLTrh avSpht dSiKou ^i/<n) ^e), and early commended itself

to the church (2 Tim. iv. 18). In any case, there is no reason why
Luke should omit such a clause, if it were known to him ; and
there are many reasons why such a clause should be introduced
(even though it were not in the original), and why, when introduced,

it should be speedily accepted. To sum up the inferences from this

most important passage : the variations (and the nature of the

passage) indicate a source oral and not documentary, Greek and not

Aramaic ; Matthew appears to have massed together a number of

prayers taught by, or perhaps used by, the Lord Jesus, while Luke
seems to have adhered to an earlier form, which, however, has
received late modification for the purposes of daily use. Though,
however, we may follow Luke here, as more closely approximating
to the original form of the prayer, it does not result that on fliis

account we must commit ourselves to the statement that the Lord's

Prayer was actually given at the exact time, and in the exact

manner, which Luke describes. JuSt as Matthew supplies grouping,

so Luke supplies motives and occasions. Often it may be more
probable that the grouping and continuity of Matthew may be closer-

to the historical fact than the attempt at orderly arrangement,
and at assignment of motive and cause and time, which characterizes

Luke. Instances of this will be given hereafter.

(12) Mat vii. 7-12 ; Lu. xi. 34-36. " Ask, and it shall be given
unto you," kc. Luke prefaces this by a parable peculiar to him-
self, and of a peculiar type,—the argument being that if an
indolent man grants requests, influenced by. mere importunity,
much more will the perfectly good God listen to earnest prayer.

There is no reason, in the style or thought of this and similar

parables, for supposing that we have the exact words of Jesus.

Luke inserts in the part common to him and Matthew a clause

about an "egg and scorpion;" and where Matthew has "good

' There appears to be a refenence to the manna which (Exod. xvi.

4) the people of Israel were to gather from day to day. So Pln'Io,

Atleff., iii. 67, " Let the soul therefore collect the food of the day for
1 >)ie day (ri rfis fincpas fls riutpau)

"
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things" Luke has "the Holy Spirit." With these emptic^s,

^''IlsfM^rU' 2T23V'Lu."'xr- 9-13. " Tho light of the hody

./the eye
" Similar 'in the first part; but varies (seeuimgly

*I?f>LT'l:°ir4^'45t£f xi. 23-26. "He that is .ot

, ;lh Me is agiiust Me, and he that gathereth not with Me

r.pr.Vh " followed by "AVhen the unclean spirit goeth forth

'^^pm,n -re nearly va-balim. but apparently better placed

Hi tthrw tiian by Luke, who has transposed the passage in o

- e ne ehWhood of the discourse on Beelzebub moved possibly

: ;tbe%erficial reseniblauce o^-^-*J:' »°f,7,/P',llro'f
• Beelzebub"), not "perhaps perceiving tliat t is the cumax oi

, condemnation of "this evil generation," which last words (Mat.

Hon!" and " them "
for " it." Otherwise the agreement is almost

'"
(le'Z Mat xxiii. 23-39 ; Lu. xi. 37-52. A denunciation of those

PWi/«e" (Mat xxiii 26). The "Pharisee" J3 clearly generic ;

but f the use of he singular were misunderstood it might

originat a tradition that the speech was -J.^'X-j
^o a sing

Pufiiseeinw^oseho^^e^^^^^^^^^^

"n^yt^nal—IcrSin.': IntLnar e.Mence is here spongy

for Matthew's, and against £uVe's pl^-^"

;°
J ''™^-.

^fTpT^riree
bably been led to place this discourse at the table of a ^brns^e

ij^loT^raf"t^»abi?tLrt\L'^s a^laf^^

UitT^iected, there falls with it an accusation brought "S^^^^t Je^"^'

pSer^lrot- tL metaphorical to the real). Jheon^al and

Judlan expression .0^0 ,.«.7PaM..y.sL^^^^

^^/ritis^iruVn^ttrth^^^^^^^
^vs " Wherefore, behold /send unto you prophets, ./<=,•

'm«rml
Tesussavs

" Wherefore, also the W^dom of God said, 1 will send

unto S prophets," &c. Here Luke probably repre«=nts the

earner form,^l?hou^h the explanation may be donbUuK
,,
U^

Hossible that the book containing the words of the ^o™, "°™

rMchMatthew ard Luke borrowed this saying, paje to Je us h

name of "the Wisdom of God" (f/. 1 Cor. i. 2i, onrist xne

w"domof God"), and that this titlS was retained ty Luke but

ar^plieT not to Jesus, but to the divine providence Matthew

tdds to Zachariah the words "son of Barachiah;" Luke omits

them Here aLn Luke probably represents the earlier tradi-

ti^on The Zacfariah here mentioned was the son of Jeho.ada

4^?.t'Matthew whose manner it is to lay especial stress upon all

matters co^n'ected with the prophets (Schenkel's £ifeZ-i^i.on.

" Sachan'a "rhaviug in his mind either Zechariah, the son of Jebe-

r-Sas VW. 2), or Zechariah the prophet, the son of Berechmh

(lech i 1 ,
inserted the erroneous words. The agreement here is

r/no means .crbati... Matthew makes the "tti^-;^^"?,"^,
but Luke (xi. 45), introducing a remonstrance from a lawyer,

tanis the denunciation ft^mtle Pharisees to the "lawye^.

(17^ Mat X. 28-31 : Lu. xl . 4-8. "Fear not them which tall

thbody/-' I;, instead of Matthew's "shall fall to the.e^h

without your father," Luke has the more general phrase "is for-

^tten in ?he presence of God." In other parts of the passage

Vsl Mr'x.%t 33ft:'Sf8. 9. "Whosoever shaU confess

me bf^e men," &c. ^oL vcrhalim. Besides other differeuces

-^^l ^^^C^.^^' ''"VheSfiynnto
con. Take no thought," &c. This is the second passage (see above,

Mat xxiu. 34 ; hi xi. 49) common to Matthew and Luke ntro-

duced^" wherefore," though the context is different. Matthew

(vi. 25) introduces the passage by a single sentence, to
t^^f

effect

that no one can serve two masters, God and mammon. Luke, on

the other hand, after narrating the refusal of Jesus to become a

"iiBice or a divider," and after describmg in language and

thought peculiar to himself (for to Luke ,alone belong the parables

of soliloquy) the death of the rich fool continues thus And

He said^unto His disciples. Therefore \ say unto Tou, Take no

thought," &c. The comparison of this passage is most useful

as iUustraling the difference between Matthew's and LukesJiand-

lin'-of their subject matter, and also as throwing light on the

oWct (and perhaps on the origin) of many of the parables

peculiar to Luke, 'ihey seem Intended as tales to Prepare the w^y

for some famous saying of the Lord as the ^''''.'1"='°° ^""If°^>;

The agreement in language here is not rcr6a(»m._ Bf"1^^
°the'r

differences, Luke changes the ircTfi.'i tou ovfamv into «(Spa«a!,

no^ d peAaps by the' memory of the ravens, for ^^om God

"provideth food-' (Job xxxviii. 41 : Ps. cxlvu. 9). But Lukes

KirXTr..P'i^oBl, instead of J) rl ..p.e-A«V^8a, suggests some

dlfferenc'^ of original text, or some different rendering »i the same

ToTira^,:i*ir-^lTLrxr33:" "Lay -t up for your-

selv^' treasur^," &c. There is Uttle exact similarity of language

^^l^^^S^i^lTLnii. 39-46. ..'^Butknow^s^that

if the goodman of the house had known, ' &c. In Matthew tms

sentencTcomes towards the end of a '-gd-course on the second

coming, uttered in Jerusalem ;
in Luke it

>^ ,^P°''^° -^^^iXg
and it is preceded by a passage peculiar to Lul^e, and reminaing

L» nf tl,B Fnistles- "Let your loins be girded about, ana your

Th^ burning;- & ." With the exception of Matthew .fa^. Luke

i|^« (piobfbly the original word), the passages agree almost

Slaves, ne \u,) m»c.i^ » ^
parable unto us or 7° ^mto alU (tK-~- -^^ ^.^^^^^^^

somewhat higher associations, 8cpa^.(«(smte or J
tmn^ )

and (d) changes ,ru.5oiAo«
<''ff°7t^^'';;Ver changes are also

once in the genuine Mark • but it ^"^'^'^ twice m
^^^^^

ijuiria). .. .. pn 59 "^crree with thine

(24) Mat V.
2Sj^if=^;,^^-„'ot\-«t^"'^.^ Matthew and

adversary, &c. ^,"'s Passd^e
.^ q^v. ^ord iiroveii' in Luke

Luke, except in the last f°';.?^juJi^^^f"r omits^henever it

(which Luke as a rule =y't«?at.caUy a'tos °r
^^

kr'^--%f.^nr-°\*" 2T]rindtt:^"^t therem^Luke is

1. 44 ; 11. 11 ;
X, /i

, ^".-^^ J/
. t KaTaaipv, vpdKTup, and

following some early tradihon but ^--£^P^^^./..
farthing")

A.iTToV (Luke's " half.farthmg,
??f!^^^i/.rariety end climax.

.

seeta.all later touches added to give grapnic
kingdom of heaven is

(25) Mat. xiii. 33 ; Lu. xiu. 21-^^"'' '^s

"''(^^oTMat'v^' ". 12^^;55j!Lj:^!!Lf^L^*

Mark in reading wrciy^" ("''•, ^'-

f
' ^ „ ^g noted a general

(XXV. 2), using the word
^0P"'f''^'\,J^'ZAof Matthew to diverge

Ldency of Liike to diverge ir -
ll^^Z,°\Z narrative (as di*

S r'b: w^Xomt Lo^) L^M^ttLwand Luke res,ecUvelv.
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from the east ("-d tne west," &c. In Mattnew these words are

uttered by Jesus as a comment upon the marvellous faith of the

centuiion. In Luke they follow a parable peculiar to himself.

The clause "there shall be weejiingand gnashing of teeth" (which,

except in this instance, is peculiar to Matthew) is transferred from
the end to the beginniug ; and there are other variations, seem-
ingly purposed. The agreement is far from verbatim.

(27) Mat. xxiii. 37-39; Lu. xiii. 34,35. "Jerusalem, Jerusalem,"

&c. This is a conspicuous iustance of the manner in which Luke
has sometimes deviated from the true chronological order. He
represents these words to have been uttered in Galilee, when the

Pharisees warn Jesus to flee from fear of Herod. But Matthew
represents them as having been uttered in Jerusalem, and in the

temple. The reason for Luke's transposition is possibly contained
in the last words, "Ye shall not see Me till the time come when
ye shall say. Blessed is He that cometh in the name of the Lord."
Now these very words, '

' Blessed is He, " &c. , were uttered .by the
crowd welcoming Jesus on His entrance into Jerusalem (six. 39).

Luke therefore, regarding the words of Jesus, " Ye shall not see

Me," as a prediction necessarily preceding its fulfilment, is bound
to place these words before the entry of Jesus into Jerusalem.
But all internal evidence is on the side of Matthew's order, and
against Luke's. The agreement is very nearly verbatim, but Luke
(whose arrangement does not requii'e the word) dispenses with the
"henceforth" of Matthew.

(28) Mat. xxii. 1-14; Lu. xiv. 15-24. The parable of the wed-
ding feast. These parables differ entirely in language, and some-
what in thought. In Matthew those who are first invited slay the
messengers, and are slain by the king ; and, among those who are

subsequently invited, one is rejected for being without a wedding
farment. In Luke the guests are simply discourteous, and the
ost merely invites others (the poor and the maimed, and then

the wanderers in the streets) in the place of the first. Matthew's
parable is therefore political, Luke's social. Kote, however, that
in the parable of the pounds (Mat. talents, xxv. ), Luke iiitro-.

duces (xix. 27) the missing political element, whereas Matthew
there omits it. Clearly no common document nor even detailed
tiadition originated these parables. They are rather (as also are

the parables of the talents and the pounds) of the nature of
sermons or stories based upon short "words of the Lord" as

texts. It is obvious that Matthew lays special stress upon the
exclusion of the unfit intruder, Luke upon the inclusion of all the
world.

(29) Mat. X. 37-39; Lu. xiv. 26, 27. "He that loveth father
and mother more than Me," &c. In Matthew these words are
addressed by Jesus to the twelve in Galilee; in Luke to the multi-
tude following Him during His journey to Jerusalem. Here Luke
seems to have pieserved the older (because more difficult) form of
the tradition :

" Whosoever hatdh not ' (Marcion altered /iiuei

into KaTaA.€iVei) "his father, .... yea, his own life also," &c.
It seems more probable that this was the original form than that
Luke intensified the form by any alteration of his own. There is

scarcely any agreement of language between Matthew and Luko
here.

(30) Mat. xviii. 12-14 ; Lu. xv. 4-7. "What man having an
hundred sheep," &c. The thought is the same, but there is

scarcely any similarity of language ; and even the conclusion
characteristically ditfors, Matthew having "it is not the will of
your Father in lieavoi that one of these little ones should perish ;''

Luke having "there is joy in heaven over one sinner that re-

penteth." The contrast between the negative ("not the will") and
the positive ("joy"), between the "non-perishing" and the "re-
penting," is typical of the contrast between the whole of Matthew
and the whole of Luke.

(31) Mat. vi. 24; Lu. xvi. 13. " Ifo (servant) can serve two
masters," &c. With the exception of "servant" added by Luke
tor defiuiteuoss, this saying is the same verbatim iu ilatthew and
Luke.

(32) Mat. xi. 12 and v. 18; Lu. xvi. 16, 17. "The law and
the proi)hcts were till John," &c., and "Not one tittle shall pass
from the law." There seems little connexion in- these sayings as
they stand in Luke, and there is very little similarity of language
between Matthew and Luke.

(33) Mat. xxiv. 26-28, 37-41 ; Lu. xvii 23-27, 34-37. These
are scattered sayings on the second coming, likening it to the
"days of Nojh" and to "lightning," and predicting the sever-
ance of those who are "at one mill and "in one bed." Luke,
after his manner, introduces a question, "Where, Lord?" to
which the reply comes, " Wheresoever the body is, thither will
the eagles be gathered together." Matthew, on the other hand,
introduces the sentence iu the midst of the discourse, " So shall
also the coming of the Son of Man be, for wheresoever the body is,"
&o. The agreement of language is not considerable, except in
the last part.

(34) Mat. xxiiL 12; Lu.'xviii. 14, and xiv. 11. "Everyone
that exaltcth hiniself shall be abased," &c. This again furnishes
a striking inatsuce of the mannsr in which Luke utilizes words

of the Lord as texts for discourses. " The saying is introduced by
Matthew in the midst of the discourse against the Pharisees ; but
it is made by Luke the conclusion and moral of the parable of the

publican and the Pharisee, and of the discourse on choosing the

lower room.

(35) Mat. xxv. 14-30; Lu. xix. 1-28. The parable of the talents

or pounds. There is no similarity of language, except in the
dialogue between the idle servant and the master. Luke, after

his manner, inserts a question from the bystanders (" And they
said to him. Lord, he hath ten pounds ") ; and Luke here, as

Matthew above (28), introduces a political element, making the
master a king, and narrating a royal vengeance.

In the consideration of the passages quoted above, ono

fact strikes us at once, that the Lord's Prayer is not verbatim

the same in Matthew and Luke. If this is not identical, it

might be thought that we cannot expect any words of the

Lord to be identical. And indeed, as a matter not cf

hypothesis but of fact, those words which have most strongly

appealed to men's hearts, and have been most frequently on
their lips, from the earliest times of the church ; those say-

ings which havB given the tone to Christian life, which have
encouraged martyrs, and stimulated waverers, such as (17),

"Fear not them which kill the body;" (18), "Whosoever
shall confess," &o.

; (29), "He that loveth father or mother
more than Me," &c.—all these, though identical as regards

thought, and similar as regards words, ^re nevertheless not

exactly similar in Matthew and Luke. The exactly similar

passages are of a very different nature : they are for the

most part passages of a prophetic or historical rather thaa
a doctrinal character with application to individuals.

Some, (1), (2), (5), (6), describe the relations between John
the Baptist and Christ ; another, (8), calls down woe on
Chorazin ; another, (9), in language that reminds us of

the thoughts, though i^ot of the words, of the Fourth
Gospel, thanks God for revealing to babes what He has
hidden from the wise and prudent ; another, (27), pours

forth lamentations over doomed Jerusalem. • All these

passages, dealing as it were on a large scale with the will

of God, as it affects religions and nations rather than as it

affects individuals, are better fitted for reading in the

services of the church than for being transmitted from
mouth to mouth in the family from father to son, or from
catechist to catechumen, for personal and individual guid-

ance ; and consequently they seem more likely to have been
handed down in a book than by means of oral tradition.

The same conclusion applies to (21), "But know this, that

if the goodman," &c. and to (23), " Who then is the faithful

and just steward," &c.—both of which passages agree

verbatim, and both of which appear to have an ecclesiastical

rather than an individual reference, at all events in their

primary application. In proportion as a rhetorical passage
limits itself to individual application, it seems to have
been modified by oral tradition so as to deviate from exact

agreement : compare in (3) the " mote and the beam ;" also

(12), "Ask, and it shall be given unto you;" and (It^,

" Take no thought for the morrow." The only exception

perhaps to this rule is in the denunciation of the Pharisees

(16). This passage, being of the historical type, ouglit

(according to our rule) to be identical ; but Luke differs

from Matthew considerably. Possibly, in the earliest days
of the church, and especially in the synagogues of Pales-

tine a few years after the death of Christ, the angry con-

flicts between the disciples of the Lord and the Pharisees

may have frequently reproduced and modified by tradi-

tional influences the original form of our Lord's denuncia-

tion ; so that perhaps this subject comes naturally under
the head of traditional doctrine. It must also be remem-
bered that, as Luke approaches the later period of the

work of Christ in Judaa, he deviates more and more both
from Matthew and from Mark

;
perhaps because there

was a Judoean as well as a Galilean tradition of the life of

Jesus, and Luke, in the ktter part of his history, depended
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mainly on the former. These two considerations may ex-

plain the deviation of Luke from Matthew in the denuncia-

tion ol the Pharisees.

That the parables should diverge is natural. Their

lenr tb and number would prevent them from being remem-
bered, or passed from mouth to mouth, with the same
fidality with which the shorter words of the Lord would be

preserved ; and as they were probably often repeated by
Jesus in varied shapes, no one particular shape of any
parable would seem to claim a place in the written docu-

ment of the words of the Lord, as being of the same import-

ance as the " Woe to Jerusalem," or the other strains of

poetic prophecy. The parable of the sower, coming first in

order, and being typical of the rest of the parables, and
having appended to it an explanation of the motive of the

parabolic teaching, would naturally attract attention from

the earliest times, and consequently it found a place in the

Triple Tradition; but this privilege was accorded to uo other

parable. There is therefore uo ground whatever for infer-

ciug from the discrepancy of the language of a parable in

Matthew and Luke [e.g., the parable of the lost sheep) that

it was not actually uttered by Jesus. The exact similarity

of thought and sequence of incident in that parable, as re^

corded by Matthew and Luke, proves to demonstration that

the two records are derived from one ,sc/iirce.

The following are our conclusions therefore aboutthe addi-

tions to the Triple Tradition made jointly by Matthew and
Luke. (1.) Their omission by Mark furnishes no argument
for their rejection, inasmuch as Mark also omits the Lord's

Prayer, and obviously aims at narrating the acts rather than

the sayings of the Lord. (2.) Of the additions, some appear

to be based upon common tradition, or on documents modi-

fied by tradition,— principally those short trenchant sayings

(including the Lord's Prayer) which are of a universal and
private application, (3.) Others appear to bo based upon a

common document ; and in these documentary additions

(as perhaps to some extent in the rest) Luke seems to

have modified the original tradition, in words and phrases,

with a view to purity of style and intelligibility, or to re-

move difficulties. (4.) In chronological order and arrange-

ment Matthew and Luke pursue divergent paths; Matthew's

object being to group and mass the teaching of the Lord,

while Luke aims at supplying motive, occasion, place, and
time for each utterance. It ia scarcely possible to doubt

that the arrangement of neither is to be implicitly adopted.

There is much reason to doubt whether what is called the

Sermon on the Mount was actually delivered at one time

in the shape in which Matthew presents it ; and it is equally

questionable whether the lamentation over Jerusalem was
delivered in a village of Galilee, and whether the denuncia-

tion of the Scribes and Pharisees (as murderers, on whom
should be avenged all the innocent blood shed from the

beginning of the world) wal uttered at the table of a
Pharisee. (6.) As regards the parables, we have to de-

pend—in our conjecture as to the degree to which the

thoughts of Jesus have been preserved—mainly upon the

presence in them of the same spiritual power and insight

which are perceptible in His other recognized genuine say-

ings. But the dissimilarity of the language of the parables

in Matthew and Luke (where the thought is the same) gives

no ground for denying that parables on the same subjects,

and to the same effect, were actually delivered by Him.
(7.) Since the hypothesis that Luke boiTOtred from Matthew
is untenable, and since therefore we must suppose that

Matthew and Luke borrowed these additions independently

from some early dorumenr, we may infer that, before the

times of Matthew and Luke, a aocument containing words

of the Lord had existed long enough, and had acquired

authority enough, to induce two editors c- writers of

Gospels, apparently representing different schools of thought

and writing for different churches, to borrow from it iude-
pendently.

This last conclnsiou is of the greatest importance ; for
though the document may be, and almost certainly was,'

later than the Triple Tradition, yet it would have the advan-
tage of preserving the original utterances of the Lord com-
paratively unimpaired by traditional transmutations. Whea
to this consideration is added the authoritative nature o£
the words of the Lord in this document, their direct refer-

ence to events, and the extreme improbability that any dis-

ciple would have, or could have, invented them,—for whicli
of the apostles or subordinate disciples could have invented
the discoui-se on "the lilies of the field," or the lamentation
over Jerusalem, or the speech which likens John to "a reed
shaken by the wind," and pronounces him the greatest of the

prophets, yet less than the least in the kingdom of Godi

—

we are led to infer that in all probability we have in these

additions of Matthew and Luke a very close approximation
to some of the noblest and most impressive utterances of

Jesus Himself. With the exception of the healing of tha

son of the centurion, and the narrative of the temptation,'

the additions common to Matthew and Luke introduce no
new supernatural element.

The Additions and Peculiarities of Marh—It might Aadit!6%

be expected that when we come to the additions peculiar pecuUsr

to each of the three synoptists we should find some increase *° *•***

to the accounts of supernatural events, Now it seems to

be a striking proof of the antiquity of the Second Gospel
that we find in it no additions of this kind. Not that

Mark does not lay stress on what appears to be super-

natural ; on the contrary, he records acts of instantaneous

healing with greater minuteness of detail than any other

evangelist (vii. 31-37; viii. 22-26; ix. 14-27); but wo
find in Mark no mention of our Lord's birth or child-

hood, and only the barest prediction of His resurrection.

As an explanation of the deficiency of information oa

the resurrection, it has been frequently suggested that

the latter part of the Gospel may have been lost ; and, less

frequently (Weiss, Marcusevangelium, p. 511), that tha

Gospel was deliberately closed with the prediction of the

resurrection by the mouth of an angel, because " the mani-

festations of the risen Saviour belong (according to the

earliest notions) no longer to the earthly sphere of the action

of Jesus, and therefore do not fall within the province of

the Gospel." Few Greek scholars, however, will be induced

to believe that the author of the Second Gospel deliberately

ciiose to end a book on the good news of Christ with the

words (<j>o/3ovvTo, yap. From a literary point of view the

yap, and from a moral point of view the ill-omened

itfiofiovvTo, make it almost incredible that these words

represent a deliberate termination assigned by an author

to a composition of his own. Others have suggested that

the last page of the MS. may have been accidentally de-

stroyed. But this suggestion seems to overlook the con-

sideration that the MS, was in aU probability writteu not

for a private library but for use in the church, and that it

would immediately be multiplied by copies. Again, we
know, from rsference to Mat. xxviii. 8 and Lu. xxiv. 9,

that the common tradition ceases with the return of the

women from the Lord's tomb. But it is precisely at-thia

point that the genuine Mark (xvi. 8) also terminates.

Now, that a page should have been torn out containing

just that part of Mark which followed after the close of

the common tradition would be a most remarkable and
unlikely coincidence. It seems far more probable that

Mark ends his Gospel here because the common tradition

ended here, and because he scrupled to add anything to tha

notes and traditions which he knew to rest upon a higher

authority than his own. If this be the true explanation, it

stamps with the seal of a higher authority-such traditiooa
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sj have been preserved to us by so scrupulous an author.

We proceed therefore to an investigation of the peculiarities

of Mark, with a confidence in him increased rather than

diminished by the fact tliat he has neither the introduc-

tions nor the appendices which are found in the rest of the

Gospels.

The first thing that strikes us in Mark is his duality.

Verbosity we might be tempted to call it at the first sight;

but though there is a certain disproportion in the space

assigned to detail, duality, and not verbosity, is the

better word. It is this duality which gave rise (see above,

p. 789) to the erroneous supposition that Mark had bor-

rowed from Matthew and Luke. But it maybe shown, by

reference to' passages where there can be no possibility that

Mark borrowed from Matthew and Luke (Mk. ii. 19; iii.

6 ; iii. 27 ; iii. 22, 30 ; v. 3, 5 ; xii. 44), that this duality

is a part of Mark's style. In many cases, e.g., iii. 22, 50

(BecXfe/SoiA. ixa and nve.vfi.a aKaOaprov ex^i), it is almost

forced on the reader that the evangelist had before him two

versions of one saying, and that in his "anxiety to omit

nothing "^ he inserted both. Whether there be any definite

traces of translation in his Gospel will be considered here-

after. But, so far, we merely not© that some of Mark's

dualities of expression might be explained as double render-

ings of the same original. Only one parable is peculiar

to Mark ; it is one that illustrates (iv. 26-29) the spread

of the kingdom of God by the quiet, unperceived, and

gradual growth of corn. The subdued tone of this (one of

the most interesting of all the parables) was perhaps the

reason why it was not at first widely known, as it un-

doubtedly is the reason why modern readers pay it too little

attention, Mark also amplifies the story of the Baptist's

execution (vi. 20-28), and the graphic story of the exorcism

of the "legion." For the rest, the other additions peculiar

to Mark consist either of dual expressions and amplifications

of detail, or of realistic details which would naturally be

subordinated in later times, as likely to be stumbling-blocks.

For amplifications which treat of the resistance and ultimate

Bubmission of unclean spirits see i. 26, 27 ; i. 44 ;
iii. 7-

12 ; ix. 14-27 ; for others which relate to the crowding of

people round Jesus, the publicity of His work, and His

desire for solitude, see i. 28; i. 35-37.; i. 45; ii. 1-4; ii.

15; iii. 10-12; vi. 32-33, &c. The narrative also, from

first to last, abounds with expressions as to the manner and

Look and minute action of Jesus during dialogues or miracles

(cf. iii. 5; vii. 31-37; viii. 22-26). In many of these

additions Aramaic words are given as the very utterances of

Jesus, e.g., v. 41,TaXt^a kov/mi; vii. 34, 'Ej>^a6d; xiv. 36,

'Ajjpd ; sometimes, also, names that are given by no other

writer, e.g., Bartimseus, Boanerges, and Dalmanutha.^ Un-

questionably, under ordinary circumstances, this elaboration

of unimportant detail^ (and especially the introduction of

> This is a quotation from Papias preserved by Eiisebius (Kirch-

hofer, p. 123): " For he (Hark) took great caie about one matter,

viz., to omit nothing of all that {jiTiiiv uv) he heard." If Papias

spoke of our Mark, it would seem that this must refer rather to the

words than to the incidents recorded in his very scanty Gospel. It

seems to be an apology for the disproportion of the narrative. In

writing the narrative just as he took it down in notes (from Peter's

discourses) "Mark," says Papias, " committed no error," but simply

acted as a faithfvU reporter. We do not, of course, commit ou)selves

to the ti-uth of this statement ; we merely point out that the

hypothesis that Mark's Gospel is a collection of " notes," wiU explain

some of the peculiarities of its style.

" Mark's custom of placing the Aramaic original side by slae with

the Greek translation i^s perhaps in part suggested by the Palestinian

dialect of our Lord's 'time, in which (especially in certain phrases)

Greek and Aramaic were blended together, as in the phrase "my
Lord," '"1'3 niT, which stands for nD, Kipii. .

See Lightfoot, Oalat.,

p. 167, for this and other instances. But in Mark the reduplication

for the met part is confined to passages expressive of strong emotion.

' Take, ai an instance, the wounding of the high priest's servant by

Pet«>r. Here Mark (xiv. 47) merely records the wound: Matthew

names—for instances of which -. ^ the Apocryphal Gospels
passim) is a mark of a late writ«. and of a composer of

fiction rather than history. But au the characteristics of

Mark support the belief that in his case they are rather the

excrescences and redundaucips of one who trusted his

memory rather than his judgment, and who preferred tc

report rather than to select and arrange.

One proof of the early composition of Mark is the rude-

ness and even vulgarity of his Greek. He uses a great

number of words vvhich are expressly forbidden by the

grammarians. For example, of Mark's phrase tVxaTui? t^"
(Mk. V. 23), Phrynichus says (ed. Lobeck, p. 389), "only
the canaille use it in this sense ;" the same grammarian also

warns his readers against Kpdp/3aTo<: (Mk. ii. 4, 9, 11, 12).

Otiier words noted by Phrynichus, and used by Mark (some

of which are also used by Matthew) but avoided by Luke,
are /iOfdi^^aXftos (ix. 47); ciux'^/iwv (for nXova-w;, xv. 43);

KoWv/SicrTai (xi. 15); Kopaa^iov (v. 41); opKi^to (v. 7);

pdTna-p.a (xiv. 65) ; pac^iSos (x. 25).* Such words as these

might naturally find their place in the mongrel Greek of the

slaves and freedmen who formed the first congregations oi

the church in Rome; and they are therefore tokens of a

date of composition earlier than that of Matthew and Luke.

For it is not conceivable that such terms (some of whicli

would so have jarred upon the ear of an educated Greek

as almost to correspond to our " slang ") should be substi

tuted in later times for a more tasteful vocabulary ; whereas

it is easily conceivable, and a priori probable, that better

Greek should, in the prosperous days of the church, be

substituted for worse.

It is a natural characteristic of an unpractised reporter

that he lays undue stress on a few vivid expressions and

striking words, and that he reproduces or exaggerates ana-

colutha which, though not objectionable in a speech, are

inconvenient in a book, because they tend to obscure or

subordinate the subject matter. Many such words are

inserted by Mark, and avoided by Matthew or Luke, or by

both, e.g., cx'fo/icVovs, i. 10; ayva<^05, ii. 21 ; Kw/toTroXtts,

i. 38 ; dvaXov, ix. 50. For irregular constructions see iv.

28 (ttX^ptjs o-iTos, the correct reading); xii. 40, ol KaricrOovTc;

(altered by Luke) ; v. 23, iva e'?ri6jjs ; note also the curious

change of construction from iva to the infinitive in iii. 15,

as compared with iii. 14. The Latinisms of this Gospel

are well known: see iv. 15, to iKavov iroirja-m ; vi. 35,

wpa ttoXXj} ; vi. 27, a^TrcKovXaruip; xv. 39, K^vrvpiuiv. The
words TTpaLTwpiov (xv. 16), x^ro-os (xii. 14), and i^paycXXoOv

(xv. 15) Mark shares with Matthew. Other barbarisms

are the use of orav with the indicative, and the use of on
to ask a question (ii. 16; ix. 11 ; ix. 28), both of which

idioms are common in the Acta Pilati, and perhaps indicate

Latin influence.

A still more cogent proof of the early date of Mark is that

this Gospel contains many expressions which would be likely

to be stumbling-blocks in the way of weak believers, so that

they are omitted in the later Gospels, and would not have

been tolerated except in a'Go.spel of extreme antiquity. For

example, the strong expression (vi. 5, 6), " He was not able

to do there any mighty work ;" the statement (i. 32, 54)

that all the sick were brought to Jesus, but that He lieaU'd

only many, whereas Matthew (viii, 16) says that He healed

all, and Luke (iv. 40) that He healed each one (cvt tKatrrw)

;

(xxvi. 52) adds the reproof addressed by Jesus to Peter; Luke (xxii.

50, 61) adds that it was the " riglit " ear, and tli.it -Jesus healed the

man ; lastly, the Fourth Gospel, wliile omitting the healing, retains tlie

"right" ear, and adds that the servants name was Malchus. In

sucli a case it is impossible to feel certain that the simpler narr.itivo ol

Mark may not have been modified by later accretions.

Sucli arguments as that " Hippocrates used ^oi^ts " cannot count

for anything against the general feeling of dislike for the word

expressed by the dictum of Phrynichus. "n 6< fafli ri iiniy ai/K if

rts yvolf}'"
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the attempt of His mother and brefnrea tolay hands on Him
on the ground that He was insaoe (iiL 20-21) ; the imputa-

tion of an ambitious petition to James and John, instead of

(as Matthew) to their mother (x. 35); the mention of the

marvel of Pilate at the speedy death of Jesus, which might
Jiave been perverted to support those who denied that Jesus

had really died upon the cross (sv. 44) ; the statement that

Jesus only gave power to His apostles to cast out devils (iiL

15, correct text), and not (as ilat. x. 1) to heal diseases;

I lie enumeration of the difterent stages by which Jesus, at

l.jast on one occasion, effected a cure, and the description

i't the, at first, only partial cure (viii. 24) ; the statement

that the fig-tree, instead of being withered up "immedi-
ately " (as Matthew, napaxp^iJ-a, xxi. 19), was not observed

t3 be withered till after the interval of a day; the "bare

statement (xvi. 4) that the women found the stone rolled

away from the sepulchre (which might have been used to

support the statements of those who maintained that the

friends of enemies of Jesus had stolen His body), whereas

Matthew (xxviii. 2) distinctly meet'; such an objection by
asserting that an angel descended from heaven in the sight

of the keepers and rolled away. the stone;—these, and pro-

b ibly other expressions, indicate a very early date of com-

position, and a disposition to record facts as they came,

without emphasis or subordination. Mark neither masses

similar sayings or deeds, as Matthew does, nor supplies

motives and occasions, as Luke does. It is most interesting

to note that the words "law," "lawyer," which played so

prominent a part in Matthew and Luke, are not to be found

at all in Mark's narrative. His business is simply with the

life of Christ Again, whereas Matthew and (in a less de-

gree) Luke are careful to point out that Jesus fulfilled the

siyi^gs of the prophets, Slark, on the other hand, though
he recognizes in John the Baptist (i. 2) the messenger pre-

dicted by the prophets, sees in Jesus a Being too absorbing

and interesting as a man to find much time for contempla-

tion of Him as the mere fulfiller of prophecy. In a w;ord,

Mark writes of Jesus, not as the destroyer or fulfiUer of the

law, not as the Messiah predicted by the prophets, not as

the refuge of the Gentiles, but rather as a man ; subject to

anger, and disappointment, and weariness; not knowing all

things ; not able to do all things ; but endowed with

strange powers of healing the souls and bodies of men ; and
carrying out a mysterious plan for the regeneration of the

world, through a spirit of childlike obedience to God and
brotherly love towards men ; lastly, a man who assumed for

Himself and for His disciples a power of forgiving sins, and
who based all the success of His plans upon His predicted

death and resurrection, to be followed by a second coming.

True, Mark's Gospel is disproportioned, inartistic, and
uncouth—scarcely, indeed, to be called a book, but rather a

collection of graphic anecdotes. Yet it has a unity derived

from its naive simplicity and single-mindedness, in recording

whatever it records as it was delivered from the earliest

sources in its entirety; and possibly in that string of anec-

dotes the development of Christ's life and work may be

traced with not less clearness than in the ampler and more
artistic prodaction of Luke.

The Addilio7is and PecuHarilies of Matthew.—The prin-

cipal additions to the common tradition contributed by
Matthew alone are the following :

—

(1) i. 1-17, the genealogy of Jesus from David
; (2) i. lS-25, the

annunciation, and the dieam of Joseph
; (3) ii. 1-12, the adoration

of the JIagi
; (4) ii. 13-23, the massacre of children in Bethlehem

and tlie fliglit of the parents of Jesus to Egypt, together with their

return to Nazareth ; (5) iii. 13-17, the reluctance of John to baptize

Jesus; (6) iv. 14-16, the fulfilment of the prophecy, "The people

that sit in darkness," ^c; (7) v. 5-10, the six beatitudes on the

Borrowing, the meek, the merciful, the pure in heart, the peace-

makers, the persecuted; (8) v. 17-48. the new law is more exacting

than the old law; (9) vi. 1-18, warnings against ostentation in

almsgiving, prayer, and fasting ;
(lOJ vi. 3'^, " Sufficient for the

day 13 the evil thereof"; (11) vii. 6, " Give not that which is holy
to dogs," ic; (12) vii. 13, 14, " Broad is the gate," &e.; (13) vii.

22, " la thy name have we cast out devils," &c.; (14) ix. 13 and
xi_L 7, the saying, " 1 will have mercy and not sacrifice"; (15) ix,
27-34, the cure of two blind men and of a deaf man;' (16) x. 5-8,
"Go not into any city of the Samaritans," ic, instructions to the
twelve; (17) x. 23, " But when they pursue you in this city, flee
unto the other; for verily I say unto you, Ye shall not have gone
over the cities of I.siacl until the Son of Man be come"

; (18) x. 25,
"The servant is not above his master," &c.

; (19) xi. 28-30, "Come
unto Me, all ye that are weary," &c.

; (20) xii. 17-2', the prophecy
of Isaiah, " Behold my servant," ic, is fulfilled in Jtsus; (21) xii.

22, 23, the healing of one that was both dumb and blind ; (22)
xii. 33, " Either make the tree sound and the fruit sound, or," &c.;
(23) xii. 36, 37, " Every idle word," i:c.; (24) xii. 40, "As Jonas
was in the whale's belly," ic. ; (25) xiii. 14, 15, the fulfilment of a
prophecy of Isaiah in the misunderstanding of Christ's teaching

;

(26) xiii. 24-30, the enemy and the tares ; (27) xiii. 35, the fulfil-

ment of prophecy in Christ's teaching by parables; (2S) xiii. 36-43,
the interpretation of the parable of the tares ; (29) xiii. 44-50, " The
kingdom of heaven is like (a) a treasure, (b) a merchant buying
a pearl, (cj a net; (30) xiii. 51, 52, Every disciple to bring forth
things new and old," &c.; (31) xiv. 28-33, the attempt of Peter to
walk upon the waves; (32) xv. 13, "Every plant that My heavenly
Father hath not planted shall be rooted up, &c.

; (33) xvi. 17-19,
the blessing on Peter; (34) xvii. 24-27, the tribute money; (35)
xviii. 3, 4, " If ye be not converted and become as little children,

ye shall not enter," &c.; (36) xviii. 10, "Their angels do always
Ijehold," iic. ; (37) xviii. 12-14, the parable of the hundred sheep
(given by Luke in similar language); (38) xviii. 15-18, "Tell it to
the "hiirch," &c., the couise of piocedure in case of quarrel

; (39)
xviii. 21, 22, the question of Peter, "How often shall my brother
sin against rae?" (40) xviii. 23-34, the parable of the unforgiving
servant; (41) xix. ]')-12, "There are some eunuchs," &c. ; (42) xx.
1-15, the labourers in the vineyard; (43) xxi. 5, the fulfilment of
the prophecy, "Behold thy King cometh," &c. ; (44) xXi. 16, the
fulfilment ol the prophecy, " Out of the mouth of babes and suck-
lings," &e.; (45) xxi. 28-32, "I go" and "1 go not"; (46) xxi. 43,
" The kingdom of God shall be taken from you, and shall be given
to a nation that bringeth forth the fruits thereof"; (47) xxii. 1-14,
the parable of the despiteful and murderous pnests (very dissimilar
in Luke); (48) xxiii. 1-3, "The Scribes and Pharisees sitin.Moses'
scat, &c.; (49) xxiii. 7-12; ib. 15-22, " Be not called Rabbi," &c.,
" He that sweareth by the altar," &c.; (50) xxv. 1-13, the parable
of the ten virgins ; (51) xxv. 14-28, the parable of the talents ; (52)
xxv. 31-46, the jjaiable of the sheep and the goats ; (53) x.xvi. 51-54,
" Put up thy sword," and " Thinkest thou not that I cannot now
pray to My Father," &c. ; (54) .xxvii. 3-10, the fiilhlment of the
prophecy, "And they took the thirty pieces of silver," &c.; (55)
xxvii. 19, "Have" thou nothing to do with that just man," die;

(56) xxvii. 24-25, Pilate washing his hands; (57) xxvii. 52, 53,
" And many bodies of them that slept arose," &c. ; (58) xxvii 62-66,
the Jews seal the sepulchre; (59) xxviii. 2-6, the angel rolls the
stone from the tomb of Jesus

; (60) xxviii. 9-15, the women clasp

the feet of the risen Jesus; the soldiers are bribed to say that

the disciples stole away the body ; (61) xxviii. 16-20, Jesus appears
to the eleveu disciples on a mountain in Galilee.

The preface (chaps, i. and ii.) reveals a part of the pur-

pose of the whole Gospel, in tracing the genealogy of Jesus,

not from David merely, who was under the law, but from
Abraham, who was the receiver of the promise (Gal. iii.

16) and the father of the faithful (Gal. iii. 7). Such a

genealogy is the fitting preface of a book which aims

at exhibiting the law, not as trampled upon bvrt as fulfilled

and developed into a higher law of promise, in which

aU the families of the world were to be blessed ((3en. xii. 3).

But by this tim'< also the church required some distinct

afiirmation concerning the divine origin of Jesus. The gap

left in the opening of Mark's Gospel needed to be filled up.

The mere earthly pedigree from Abraham was insufficient

;

nor did it suffice that Jesus should be declared to be

spiritually the Son of God. It was necessary that the

verity of the spiritual birth of Jesus from the Father should

be embodied in a narrative so expressed as to be intelligible

to all.

The differences between the prefaces of Matthew and

Luke are obvious, and need no stress laid on them, except

as illustrations of the freedom which, at this period, was
allowed in the handling of the various introductions to the

' Possibly these narratives may refer to events also described by

Maik; but, as the language presents no similarity, they are placed here.
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Gospel tradition. It is obvious, for example, that Luke re-

gards Nazareth as the residence of Joseph and Mary from the

first (i. 26 ; ii. 4), whereas Matthew seems to represent them

as selecting Nazareth for their new Lome after the birth of

Jesus and the return from Egypt, only because they were

afraid to return to their old home in Judtea, thereby fulfil-

ling an ancient prophecy (ii. 23). Throughout his preface,

as throughout his version of the Triple Tradition, Matthew

always bears in mind that Jesus came to fulfil the prophets

as well as the law. The birth from a virgin (i. 25), the

birth in Bethlehem (ii. 6), the return from Egypt (ii. 15),

the massacre of the children in Bethlehem (iL 18), and the

residence in Nazareth (ii. 23) are all spoken of as the con-

sequences of prophecies. It is scarcely fanciful, also, to see

some reference to the infancy of Moses, and the slaughter

of the Israelitish children by Pharaoh in the massacre of the

children of Bethlehem by Herod.

Passing next to Matthew's version of the Triple Tradition,

we note first the prominence given to the law. Instead of

giving a chronological account of our Lord's acts and say-

ings, Matthew prefers to collect a mass of doctrine into one

continuous discourse, known from early times as the Sermon

on the Jlount. This discourse follows almost immediately

(iv. 11 ; V. I.) on the commencement of His public life;

audit contains the new law of the new kingdom. The
Sermon on the Mount corresponds to the law given on

Mount Sinai, and a thread of contrast runs through the

former, comparing in each case that which had been said

"of old time" with that which the New Lawgiver prescribed,

and showing that in each case the new law, though more
gentle, was also more stringent and more exacting than the

old. " Depart from Me, ye workers of iniquity " (Lu. xiii.

27) is expressed by Matthew (vii. 23), "Depart from Me, ye

t'aat work lawlessness ;" and this word " lawlessness " is

found four times in Matthew, and not at all in the rest of

the Gospels. Luke recognizes that no jot or tittle is to pass

from the law till all be fulfilled ; but nowhere in Luke shall

we find the strong language which declares (Mat. v. 19)

that he who breaks, or teaches others to break, one of the

least of the commandments of the law shall be called least

in the kingdom of God.
The genealogy traced from Abraham, and the stress

hid on prophecy, as well as the prominence thus given to

the law, all suggest that this book was primarily intended

for Jewish readers; and this supposition is confirmed

by the whole tenor of the Gospel. Matthew finds less space

than Luke for the parables which point to the inclusion

of the Gentiles, and more for those which point to

tlie exclusion of the workers of lawlessness and of the

unworthy Jews. He alone among the evangelists has

tlie saying, " ilany are called but few chosen ;" and the

distinction between the "called" (kXtjtoi') and "chosen"
(tVXcKToi') is the more remarkable, because Paul uses

tlie two words almost indifferently, and Luke (though

he too has the parable of the unworthy guests) has not

ventured to use kXijtoi in Matthew's disparaging significa-

tion. But Matthew, more than the rest of the evangelists,

seems to move in evU days, and amid a race of backsliders,

among dogs and swine who are unworthy of the pearls of

truth, among the tares sown by the enemy, among fisher-

men who have to cast back again many of the fish caught
in the net of the gospel ; the broad way is ever in his mind,
and the multitude of those that go thereby, and the guest

without the wedding garment, and the foolish virgins, and
th") goats as well as the sheep, and those who even " cast

out devils " in the name of the Lord, and yet are rejected

by Him because they " work lawlessness." Where Luke
speaks exultantly of "joy in heaven" over one repentant
sinner, Matthew in more negative and sober phrases

declares that it is not the will of the Father that one

of the little ones should perish ; and as a reason for

not being distracted about the future it is alleged that

"sufficient for the day is the evil thereof": see above,

(10), (11), (12), (13), (28), (29 c), (50), (52). It is far-

fetched to suppose that these subjects are selected or

amplified in antagonism to the doctrine of Paul. The
condition of the Jews, their increasing hostility to the

Christians, and the wavering or retrogiession of many
Jewish converts when the hostility became intensified

shortly before and during the sie°ge of Jerusalem,—this may
well explain one side of Matthew's Gospel ; and the other

side (the condemnation of " lawlessness ") might find an ex-

planation in a reference to Hellenizing Jews, who (like some
of the Corinthians) considered that the new law set them
free from all restraint, and who, in casting aside every

vestige of nationality, wished to cast aside morality as well.

Viewed in the light of the approaching fall of Jerusalem,

and the wavering or retrogression of great masses of the

nation, the introduction into the Lord's Prayer of the words,

"Deliver us from the evil," and the prediction (xxiv. 12)

that " by reason of the multiplying of lav.'lessness the love

of many shall wax cold," will seem not only appropriate,

but typical of the character of the whole of the First Gospel.

Besides the fulfilments of prophecy mentioned in the pre-

face, Matthew sees several others (6), (25), (43), (44), (54)

which are not mentioned in the Triple Tradition, and these

applications of prophecy sometimes contain obvious confu-

sions. For example, JIatthew sees in our Lord's entry into

Jerusalem a fulfilment of the prophecy :
" Thy king cometh

. . . sitting upon an ass, and a colt the foal of an ass." The
repetition seems to denote one animal, after the manner of

Hebrew poetry, and only one is mentioned by Mark and

Luke ; but Matthew, applying prophecy more closely^

speaks of two, and adds (xxi. 7) " they brought the ass and

the foal and cast their clothes upon them, and he sat upon
them." Again, in speaking of the " potter's field" (xxvii.

9), he quotes, as from Jeremiah, a prophecy that is really

from Zechariah xL 12 (the word translated "potter" is

rendered by Ewald "treasury"; and [though Aquila has

7r\a.crTriv] the LXX. has xwvevrjjpiov, "foundry," neither of

which renderings will suit Matthew's application). Again,

though Luke speaks of the " sign of Jonah," Matthew alone

makes Jesus publicly declare that, as Jonah was three days

and three nights in the belly of the whale (xii. 40), so He
shall be three days and three nights in the heart of the

earth ; and such a declaration, exciting no questioning in

the disciples, nor wonder in bystanders, appears in the

highest degree improbable, and looks like a later application.

It will be remembered that Matthew alone has the inac-

curate statement that the murdered Zachariah was the son

of Baraehiah (sxiii. 35) ; and perhaps an inaccuracy result-

ing from a lapse of memory may explain, not only the use

of the name of Jeremiah above, but also the quotation "He
shall be called a Nazarene" (ii. 23), which is found in no
existing book of prophecy. Similarly (perhaps) Mark,

through lapse of memory on the part of those whose tradi-

tion he records, quotes (i. 2), as from Isaiah, according to

the correct reading (the A.' V. reads "prophets"), a prophecy

composed of two passages, the finst of which is from Malachi,

and only the second from Isaiah. It must be remembered

that, without the modern means for rapid reference, verifica-

tion was a much harder task then than now, and much
more trust was necessarily given to memory.
Few new miracles are introduced by Matthew into the

body of his work (15), (21), (31), (34). Two of these con-

sist of acts of healing ; and two are connected with Peter,

viz., Peter's partial success in walking upon the waves, and

his (supposed) extraction of a stater from the mouth of a

fish. But the words implying the latter miracle have

possibly arisen from a misunderstanding ; at all events
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t'uey leave in the mind " a doubt whether, in this instance,

some essential particular may not have been either omitted

or left unexplained " (Farrar's Life of Christ, vol. ii. p. 46).

In its moral teaching this Gospel lays special stress upon
the sin of religious ostentation and hypocri.sy. In a strong

pis.sage (xii. 33) consistent undissembliug wickedness is

preferred to dissembled wickedness, and the Pharisees are

described at greater length than in any of the other Gospels.

Yet this Gospel does not always dwell upon the dark side

of Christ's doctrine. It preserves also some of the Lord's

most " comfortable " sayings : the blessings upon the meek
and merciful ; the saying that the angels of the little ones

always behold the face of the Father; and above all that

siying which is a gospel in itself, " Come unto Me, all ye
that labour, and are heavy laden," &c. (xi. 28-30).

In speaking of the date of Matthew's Gospel, so far as it

can be determined from internal evidence, we must remem-
ber that, if the work be composite, the fact that some of

Matthew's additions are clearly late will not show that

others may not be early. The saying, for example, that the

disciples shall not have gone over the cities of Israel till the

Son of Man shall have come (x. 23), seems to be an early

aid unaltered reminiscence of a saying of Jesus, which was
not generally adopted in the tradition because of its recog-

nized difficulty at a later date. It is possible that Matthew
may consider the coming of the Son of Man fulfilled prim-

arily in the transfiguration ; for whereas in their prefaces

to the transfiguration Mark and Luke write, " There are

some standing here who shall not taste of death till they see

the kingdom of God" (Mark adds "coming in power"),

Matthew substitutes for " kingdom of God," &c., "the Son of

Mmcomingin His kingdom." But, whatever may have been

Matthew's theory, the difficulty of the utterance in Matt. x.

23 implies its 'early date. On the other hand, a decidedly

late date seems implied in the expression " up to this day,"

which is twice fo\ind—once in the addition xxvii. 8 (the

potter's field) and again in xxviii. 15 (the bribing of the

guard by the chief priests). Yet these additions appear to

be in the style of the writer both of the preface and the

appendix, and of the other passages peculiar to Matthew.^
It would follow that all these passages are of a late date,

not added to the tradition till long after the death of Christ.

The interval must have been long enough to allow, for ex-

ample, the " potter's field "—and this argument holds

whether the story of the potter's field (xxvii. 8) be historical

or not—first, to acquire the name of the Field of Blood, and

' Want of space renders it impossible to state the grounds on which
it seems probable that Matthew consists only of (1) the Triple Tradition

;

(2) extracts from a book or tradition of the words of the Lord from
which Luke also borrowed ; and (3) an introduction, framework, antl

appendix, all added by one haud ; though possibly the introdu'jtioii

and appendix, being borrowed, the former from an Aramaic source, the
latter from a Latin source, may show differences of idiom not v/holly

concealed by the overlying style of the author who works up the
materials. A similar use of the particles Se'audKat, and of participles,

runs throughout almost all the non-traditional narrative parts of
Matthew; and the rhythm of the sentences is very similar. But the
linguistic evidence has not as yet been so selected, classified, and con-
centrated as to obtain any certain results. And until this is doue,
inferences drawn from isolated phenomena are likely to be very mis-
leading. For example, it has been inferred (Weiss, Malthdusevan-
gelium, p. 502) that the use of the form 'UpovtTa\Ti/x once only in
Matthew (xxiii. 87, in a passage almost identical with Lu. xiii. 34,
whereas Matthew uses 'UpoaoXv^a eleven times) proves that Matthew
borrowed the passage in which it occurs from an Aramaic source.
Now it is true that other reasons make the hypothesis of an Aramaic
source for the identical passages in Matthew and Luke extremely pro-
bable; but this use of 'UpoviraK-fjfj. is quite insufhcient proof. For a
comparison of Paul's use of 'Upocr6\v/ia (Go.\. i. 17, 18; ii. 1) and
'lipouiraX'lin (Gal. iv. 25, 26) will show that the same author might
me the one form geographically and the other in a higher style, theo-
logically or rhetorically. And this may possibly be held to explain
tie use of 'lepauaaXriu by Matthew In the highly rhetorical j)aas.age i-
which alone It is found.

secondly, to retain that name for so long a period (nearly

at least a generation) as to make it possible for a writer to

speak of the acquisition of the name as a far distant fact,

writing that the name is still borne, even " to this day."

The same expression in xxviiL 15,—where it is said that the

false charge against the disciples, of stealing the body of

Jesiis, is commonly reported "unto this day" by "the
Jews,"—warrants the same inference ; and this inference is

corroborated by the remarkable use of " the Jews." The
author of the Fourth Gospel, writing at a much later date,

habitually speaks of "the Jews" as an alien race, quite

separated from the Christians ; but this is not in the

manner of the synoptistic tradition.

The uncertainty in which Mark left the resurrection of

Jesus would naturally seem to later writers to require to be
removed ; and accordingly we find that Matthew adds to the

vision of angels (two instead of one) a manifestation of Jesus

Himself. But the whole of this narrative (xxviii. 9-20),

though apparently in Matthew's style (cf, for example,

the remarkable use of oi Se, without the ot /leV, in the sense

of "others," in xxviii. 17 with that in xxvL 67), and
though containing internal evidence of being composed long

after the events narrated (xxviii. 15), ia nevertheless

strangely disjointed. Yet its very defects, its disconnected-

ness, incompleteness, and abruptness, indicate a date earlier

than that of the more connected and completer narratives

of the Third and Fourth Gospels. Matthew separates from

Mark's narrative at the departure of the women from the

tomb, having previously given an account (repeated by no

other evangelist) of the resurrection from the dead of a
great number of "saints," who "went into the holy city

and appeared unto many." To Mark's simple statement

that the women " found the stoue rolled away " Matthew
adds a graphic account of a glorious angel visibly descending

from heaven, filling the keepers with fear, and rolling the

stone away. Then, immediately after the women have

departed with the angelic message, to bid the disciples to

go to Galilee, Jesus suddenly appears to them. They clasp

His feet, while He repeats over again the message that the

disciples must go to Galilee there to behold Him. Without

any further mention of the place of meeting, the disciples

are said to have gone to " the mountain, where Jesus made
agreement (hdiaTo) with them (to meet them)." To avoid

this dislocation, there has been suggested the desperate

remedy (Weiss, Malthdusevangeliitm, p. 582) of rendering

cVafaro, " laid down the law," with reference to the Sermon
on the Mount ; but the probable solution is that Matthew
here extracts and separates from its context some ancient

tradition which is obscured through want of its framework.^

Again Matthew tells us that, upon this mountain, only the

eleven were present, and that while some of them woi'shipped,

others "doubted." This statement is of value as evidence

that it was acknowledged, even so late as the compilation

of Matthew's Gospel, that some at least of the manifestations

of Jesus were of such' a nature that, while they brought

immediate conviction to some beholders, they did not at once

convince others, even of His nearest disciples ; in other

words, the manifestation of Jesus depended upon other con-

siderations than the mere physical sense of sight. But, on
the other hand, the statement seems quite inconsistent with

the supposition that in previous manifestations in or near

Jerusalem Jesus had been recognized and worshipped by
all the eleven. The last words of the Gospel represent

Jesus as commissioning His disciples to go into all nations,

preaching His gospel, and baptizing in the name of the
Father, the Son, and the Holy Ghost. The thought con-

^ In a somewhat similar manner the author of the Second Epistle

of Peter speaks of "the holy mount" (2 Pet. i. 18), assuming that

his readers would understand tha definite reference to the mountain of

the transfiguration.
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tained in these words furnishes a suitable termination to the

Gospel ; but there is every probability that we have not

here the exact words of Jesus Himself. Not to speak of

tbe introduction of the later baptismal formulary, "in the

name of the Father, the Son, and the Holy Ghost," the rest

of the vocabulary is not found in the words of Jesus

as recorded in the Triple Tradition, but is peculiar to

Matthew. For example, (1) the word ixaOrjTfvuv (xxviii.

19) is used three times by Matthew, and nowhere else in

tixe New Testament, except once in the Acts
; (2) the

expression cn'vrcXeias toC alCivoi (xxviii. 20) is found five

times in Matthew, and nowhere else in the New Testa-

ment, except once in the Epistle to the Hebrews ; and (3)

tlie word Trjptiv (xxviii. 20), used by Matthew six times, is

used once only by Slark, and not at all by Luke.

It is noteworthy that Matthew makes no express mention

of the ascension of Jesus. But it is possible that he con-

siders this final manifestation on the mountain-top to have
terminated with the ascension; for Matthew, describing

the farewell of Jesus, appears to have in his mind the

picture, contemplated also by Daniel, of the Son of Man
endowed with all power and seated on the clouds of

lieaven. Compare Daniel vii. 14, " i&66rj airw e^ovo-io,"

with Matthew xxviii. 18, "iSoOij fioi irao-a i^ova-ia." And
this perhaps may explain the twice repeated saying of

Matthew, that some of the disciples should see the Son
of Man coming. The manifestation of Jesus upon the

mountain in Galilee, commissioning His disciples to go
forth to make disciples of all the world, and claiming all

kingdoms for Himself, might well seem a fulfilment of

these two prophecies (x. 23 ; xvi. 28), as well as a fittinff

close to the book of the Gospel
'/Jditiona Additions and Peculiarities of Luke.—The principal

^Lui"^
passages peculiar to Luke are :

—

(1) i. 1-4, the dedication to Tlieophilus; (2) i. 5-25, tne vision
of Zacharias; (3) i. 26-38, the annunciation; (4) i. 39-45, the
meeting of Elisabeth and Mary; (5) i. 46-56, the song of Mary; (6)
i. 57-80, the naming of John and the song of Zacharias; (7) ii. 1-

7, the journey of Mary to Bethlehem
; (8) ii. 8-20, the vision of the

shepherds; (9) ii. 21-35, the song of Simeon; (10) ii. 36-40, the
prophetess Anna; (11) ii. 41-52, the child Jesus found in the temple;
(12) iii. 1, the precise date of ihe commencement of the public life

of Jesus; (13) iii. 5-16 (except vers. 8 and 9), the teaching of John
the Baptist; (14) iii. 18-20, Herod imjuisons John

; (15) iii. 23-38,
the genealogy of Jesus from Adam; (IC) ir. 13, .the devil departs
from Jesus "for a season"; (17) iv. 14-30, Jesus preaches at
Nazareth; (18) v. 1-11, the miraculous draught of fish and the call of

Simon
; (19) v. 17, preface to the healing of the paralytic

; (20) v. 39,
" No one having drunk old wine desireth new, &c.; (21) vi. 12-13,
preface to the choice of the apostles; (22) vi. 24-26, "Woe unto
you that are rich," &c.

; (23) vi. 32-35, "Love your enemies," &c.
(in language peculiar to Luke); (24) vii. 1-10, the healing of the
centurion's servant (in language peculiar to Luke); (25) viL 11-17,
the raising of the widow's sou at Nain ; (26) vii. 21, 22, the acts of
healiog wrought before John's disciplus; (27) vii. 36-50, the sinful
woman and the parable of the two debtors; (28) viii. 1-3, the
names of the women who accompanied Jesus; (29) it. 51-56, James
and John wish to call down lire on the Samaritans; (30) ix. 61,
62, " No one having put his hand to the plough," &c. ; (31) x. 1,
the appointment of the seventy; (32) x. 17-20, "I beheld Satan
as lightning," &c. ; (33) x. 25-37, tlie good Samaritan; (34) x. 38-
42, Martha and Mary; (35) xL 1, "Teach us to pray," &c.

; (36)
xi. 6-8, the friend persuaded by importunity; (37) xii. 13-21, the
lich fool; (38) xi. 21-22, "When the strong man armed," &c.;
(39) xi. 27, 28, " Blessed is the womb that bare Thee," &c.

; (40)
xii. 32, 33, " Fear not, little flock," &c.; (41) xii. 35-38, "Let
your loins be girded about,'' &c.; (42) xii. 47. 48, " But that ser-

vant that knew not his lords will," kc.
; (43) xii. 49-50, " I came

to send fire-on earth," &c. ; (44) xii. 54-57, " When ye see a cloud
lising," kt. ; (45) xiii. 1-9, the Galileans slain bv Pilate, and the
parable of the fig-tree; (46) xiii. 10-17, the healing of the woman
bound by Satan

; (47) xiii. 23-27, " Are there few that be saved?"
and the answer; (48) xiii. 31-34, "Go tell that fox," &c.; (49)
xiv. 1-6, the healing of the dropsical man on the sabbath; (50)
XIV. 7-11, "Sit not down in the highest room," &c. ; (51) xiv. 12-
14, " When thou makest a dinner," &c. ; (52) xiv. 15-24, the dis-
courtooua guests; (53) xiv. 28-33, " AVhich of you intending to
buUJ a tower," &c.. (54) xv. 1 10, the lost sheep (different in

Matthew), and the lost piece of silver; (55) x\. 11-32, the pro-

digal son; (56) xvi. 1-12, the unjust steward; (57) xvi. 14-3],

Dives and Lazarus, with preface; (58) xvii. 7-10, the master must be
served before the servant

; (59) xvii. 11-19, the gi'ateful Samaritan

;

(60) xvii. 20-22, '' The kingdom of God Cometh not with obser-

vation," &c.; (61) xvii. 28-30, " It shall be as in the days of Lot,"

tc.
; (62) xviii. 1-8, the unjust judge; (63) xviii. 9-14, the

Pharisee and-the publican; (64) xix. 1-10, Zacclia;us; (65) xix.

11-27, the parable of the pounds (diflerent in Matthew); (66) xix.

39-44, "If thou hadst known even thou," &c.; (67) xx. 18,

"Whosoever shall fall upon that stone shall be broken,"' &c.

;

(68) xxi. 18, " There shall not an hair of your head perish;" (6a)

x.xi. 23-26, "There shall be great distress in the land," ic.
; (70)

xxi. 28, " And when these things begin to come to pass, then look

up," kc; (71) xxi. 34-38, "But take heed to yourselves lest at

any time your hearts be overcharged with surfeiting," &c. ; (72)

xxii. 14-16, with parts of 17 and 19, " With desire have I desired

to eat this passover with you," &c. ; (73) xxii. 31-34, "Simon,
Simon, behold Satan hath desiied to have you, &c.

; (74) x.\ii. 35-

38, " When I sent you without purse," &c. ; (75)* xxii. 43, 44, the

angel strengthening Jesus ; (76) xxii. 48, 49, " Betrayest thou the

Sou of Jian with a kiss?" (77) xxii. 51, the healing of the

wound of the high priest's servant, (78) xxiii. 5-12, Jesus is sent

by Pilate to Herod; (79) xxiii. 13-15, Pilate proposes to release

Jesus; (80) xxiii. 27-31, "Daughters of Jerusalem, weepnot for

Me," ic. ; (81) xxiii. 39-43, the penitent thief
; (82) xxiii. 48, 49,

the crowd heat their breasts and return; (83)' xxiv. 12, Peter sees

the linen clothes in the open tomb; (84) xxiv. 13-35, the walk to

Emmaus; (85) x.xiv. 36-49, Jesus appears and eats in the presence
of His disciples

; (86) xxiv. 50-53, Jesus parts from the disciples

near Bethany,* and they return to the temple.

Before speaking in detail of the passages peculiar to Luke,
it will be convenient to consider his avowed purpose in

writing, and some peculiarities of his style. The dedica-

tion to Theophilus, a name which is now believed by many
to be merely typical of every reader who is so far " loved of

God " as to be admitted into the church of Christ, statec

that the author purposes to write an account " in order,"

and implies that many previous^ "attempts" (iv€)(iiprjaav,

a word implying impotence; cf. Acts ix. 2, 9 ; xix. 13)
at similar compilations had not been "in crder";

further it informs us that the object of the treatise was
not to tell the reader anything that was new, but rather

to give him an ampler knowledge of the certainty of

those things which were then and always had been fully

believed in the church, even as they had been handed
down by those who had been from the beginning eye-

witnesses and ministers of the word. Without going so

far as to affirm that the word handed down (napi&oaav)

excludes written tradition (Westcott's Introduction, 186,

203), it is at least remarkable that Luke distinguishes

between the "eyewitnesses " and those whose attempts he
disapproved,—saying that the latter attempted to draw up a
" connected narrative," whereas the former merely " handed
down " the facts. This amounts almost to a denial on the

part of Luke that any " eyewitness " (that is to say, apostle)

had up to that time written any narrative (so far as Luke
knew) of the life of Christ. It implies also that the words
and deeds of the Lord had been recorded by many without

arrangement, and that the author purposed to arrange them.

The literary and artistic purpose of the author appears in

words and phrases, as well as in the conceptions. Writing

perhaps principally for readers to whom the Greek of the

* But possibly this passage is also found in Matt. xxi. 44.

' The genuineness of this passage is doubtful.
' The genuineness of this passage is doubtful.
* The clause describing the ascension is omitted by Tischendorf.
' It is very doubtful whether the aorist tense (^irexffp'?(ro»') neces-

sarily implies (Westcott, Gospels, p. 186) that " St Luke speaks of th»

'attempts' m of something which h.id no influence at the present

. . . . (altniipled, not hare allcmpted)." In the New Testament

the proper distinction between the aori^st and perfect cannot always

be maintained as it can in classical Greek. For example (Mk. xiv. 9),

our A. V. rightly renders inoiTnfffv, " she hath done what she could :

"

and it wonld seem absurd to say that the aorist ^iroiTjatv represented

an action " which had no influence at the present," in the face of the

following words, " Throughout the whole world this also that she

hath duHC {ti i-^lntrir) shall be spoken of for a meniorial of her,"
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original tradition would be in many respects distasteful, he
substitutes more classical words for many that are used by
Matthew and Mark in the Triple Tradition (see above, p. 796).

Even the use of " sea " to denote the Lake of Gennesareth.

is objectionable to him, and be always substitutes " lake."

The Latinisra Ko8pavTi;s for farthing (Mat. v. 26 ; Mk. xii.

42) is altered or omitted by Luke. He prefers nopivo/iai

to virdyut. Versed as he is, and as his readers would be, in

the metamorpQoses of the heathen stories, he shrinks from
applying the word " metamorphosed " (Slat. xvii. 2 ; Mk.
ix. 2) to the transfiguration of Jesus, and substitutes (ix.

29) " became different." He dislikes repetitions also, as

much as he dislikes low-class words '. compare v. 32, 33

;

n. 10; viii. 21, 15, with the corresponding passages in

Matthew and Mark ; and note especially, in the cure of

tlie palsied man (Mat. ix. ; Mk. ii ; Lu. v.) how Luke not

only avoids the word Kpafi^aros, for "bed "(noted by Phry-

nichus as objectionable, Lobeck, p. 62), but also, to avoid

repetition, uses three substitutes in succession,— (v. 18)
kXivtj^, (v. 19 and 24) kXiviSm, (v. 25)

€(f>
u (or o) KaTiKuro,

where Mark is content to use the objectionable Kpd/JySaros

four times. WTien writing in his own style he is fond of long

and sonorous words, such as 8taSos for 8ds (Mat. xix. 21 ; Mk.
X. 21 ; Lu. xviii. 22), Siafiepi^ofiai., Siayoyyv^etv, and the com-
pounds of Sid. generally; compare also his use of ircptTroioI/iai

,

(xvii. 33, correct text), and of ^woyovflv (ib.) for ^w^civ.
j

The question of Luke's style is specially important i

because the striking differences between certain portions of i

liis Gospel which are all, though in very different styles,
'

found in his Gospel alone (occurring neither in the Triple

Tradition, nor in the parts which Luke has in common with

Matthew or in common with Jlark), might naturally in-

duce even a careful student to believe that they are com-

posed by different authors. For example, take as a criterion

the use of Kai and &€. In classical Greek, and indeed in

almost every Greek except the ultra-Hebraic, the particle 8e

is of constant occurrence. The fact that it does not occur

more than six or seven times in the whole of the Apocalypse,

and not at all in the first book of the Maccabees till chap,

iii. 30, would naturally lead us readily to believe that the

former was written by a Jew who knew little of Greek

literature, and that Jerome was right in saying that the

latter is a translation from a Hebrew original. Applying

this test to Luke, we find that in the 80 verses of Luke's

first chapter, it occurs 16 times, while in the 19 verses of

X. 25—12 it occurs 16 times ; or in other words, St is (pro-

portionately) used more than four times as often in the

ninth chapter as in the first. This suggests the inference

that Luke's introduction has an Aramaic origin. But if we

turn to the Acts we find that in the first chapter, containing

26 verses (or 19 verses of narrative and 7 of a speech), he

occurs only twice ; whereas in the ninth chapter, which con-

tains 43 verses, 8e' occurs 35 times. Yet an Aramaic origin

has not been thought, by any consensus of competent autho-

rities, necessary or orobable for the first chapter in the

Acts.

Although, therefore, it is possible that the first two

chapters of Luke may be a direct translation from an

Aramaic original, yet there is an alternative. The alterna-

tive is that Luke, a man of letters and skilled in composi-

tion, consciously or unconsciously adapted his style to the

subject, feeling that a different style was required on the

one hand by the Magnificat and the Nunc Dimittis, and on

the other hand by the graceful domestic narrative of the

contrast between the sisters Martha and Mary.

This will be made all the more probable if it can be showii that

Luke had studied and imitated tfie LXX., and in particular the

Greek Apocrypha. "Words not used (or seldom) by Matthew and

Mark, >but by Luke and the Apocryphal wr"

diroirirttiTfleVTiiji', iTri$a\\fi in the sense of "be!

the use of ui^kttos for God, anyfiTi,

Titers, are ^7rfi8X€i)(o>',

ongin^S, " iirKrtriiT^List

di'TifioA.Aeii', tt/diTos,

trepiffirairQat, Kaipbs ^irtfTKoffT]?, Soxfl, aid \v(riT(\et But far

Jiioie striking than mere words (for Matthew and Mark might be
shown to have some peculiar words in common with the Apocrj-pha)
are the sentences in the Apocrypha which seem to have suggested
similar sentences in Luke. For example, compare Luke's story of

the rich fool (xii. 19) with the followiug passage from Sirach (xi.

18) :
" There Is one that gathereth wealth from his overheed and

pinching ; and this is the lot of his reward. In the hour when
he sayeth, I have found rest, and now let me eat of my good
things, even then he knoweth not what season shall pass away,
and he shall leave these things unto others and shall perish."

Again, in the parable of the unjust judge, there is a stiikii g
similarity between the words (xviii. 8) "Though he bear long
with them (^aKpofluMei), I tell you He will avenge them speedily,'

and (Sirach xxii. 22), "And He will surely not delay ; nor will

He bear long {liaKpoOvuiicrti) with them'' ; so also between (i. 42)
" Blessed art thou among women," and (Judith xiii. 17) " Blessed

art thou, d.-iughter, by the Most High God, above all the women
that are in the earth" ; and between (vi. 35) " Love ye your enemies

. . . and ye shall be the children of the Highest," and (Sirach iv.

10), •" Be as a father unto the fatherless . . . and thou shalt be as

the son of the Highest." Occasional similarities of thought and

even of words are found between Matthew and Mark and the LXX.
Apocrj'pha ; but it cannot be said of either of them, as it can of the

Third Gospel, that it is saturated with the LXX. diction. In many
cases there is an allusive use of LXX. words. For example, Luko

(xxiii. 51), telling us that Joseph of Arimathffia had not "consented

to " the wicked decision of the Pharisees against Jesus, uses a word

not elsewhere used in the whole of the New Testament. Why ?

Because the word is used by the LXX. (Exod. xxiii. 1) in a passage

expressly prohibiting combinations for false judgment :
" Thou

shalt not conserU with {avyKaTae-ntrv) the unjust to become an unjust

witness ; thou shalt not be with the stronger side to do ill ;
thou

shalt not add
Again, when Luki

Jesus stood at a di

—not elsewhere found in the synoptists, —there can be httle doubt

that he has in his mind the passage from the LXX. (Ps. Ix.xvii. 9;,

" Thou hast put mine acquaintances (7>'w(7Tous) farfrom me." Cora-

pare also the use of iyKaUrovi, only found once in Luke (xx. 20),

with the use of the word in the LXX. (twice only) Job xix. 12 ;

xxxi. 9. See also a similarity implied between the aged Abraham

and Sarah on the one hand, and Zacharias and Elisabeth on the

other, in the similarity between " Trfo^e$r\K6res riiifpuv" (Gen.

xvii. 11) and vpopi^nxoTtt iv tois iiixfpais " (Lu. i._7>.

Our conclusion must be (1) that as Luke has odified

the Triple Tradition, and the words of the Lord common

to himself and Matthew, by alterations of words and

phrases, so and much more has he modified other tradi-

tions or documents which he has introduced into his

work; and (2) that those portions of the part of the

Gospel peculiar to himself which have a more archaic and

Judaic rhythm and vocabulary than the rest may be

either translations from Aramaic documents, or imitations,

conscious or unconscious, of the books of the LXX.,

—

natural adaptations of the style to the subject, like the

language of Shakespeare's Julivs Ca-sar as compared with

the less simple and dignified language in his English plays

of the same date. It is probable, however, that when the

evidence is more thoroughly classified than it has hitherto

been, it may at least demonstrate the existence of different

documents in Luke, whether translations or not.

impossible thongh it is here even to summarize the evidence, W9

may give the reader a conception of the nature of it. Attention has

been called above to the use of the form 6 Kipios, " the Lord, in

narration, as being an indication of late authorship. But this form

occurs several times in the body of Luke's Gospel : namely, m the

passages containing the raising of ihe widow's son at f. am (yu.

13) • the appointment of the seventy (x. 1) ; the rebuke of the

Pharisees (xi. 39); the preface to the parable of the faithful and

iust steward (xii. 42) ; the healing of the daughter of Abraham

bound by Satan (xiii. 15) ; the parable of the sycamore tree (xvu

5 6) : the parable of the unjust judge (xviii. 6) ;
the story of

Zacchreus (.xix. 8); warning to Simon Peter (xxii. 31); Chnsts

look (xxii 61) ; and the verse where it is said that they found not

the body of the Lord Jesus (xxiv..3). Many of the kbove passages

certainly show signs of translation ; and when we remember that

the Gospel of the Hebrews (see below, p. 818) always uses the form

i Kvpios, and never i "IijaoCs, we see herein a confirmation of the

theory that these passages in Luke are translations from Araniaic.

Another testing word is 'UpoutroxV Luke uses 'UpovaaX-fip. about

twenty-six times. 'UpoiroW/ia only three times (u. 22 ;
-wx. ^o =
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xxiii 7). It has been shown above that the latter form is some-

times used geographically by writers who use the former rhetori-

cally or historically ; but it is certainly remarkable that in ii. 22
and 41 the two forms should be used, apparently in the same
sense, dvTjyayoy ai/rbv els 'lepo(T6Kufia and enopeuoyTo . . . €ty

'iep(ivt7a\Titi. Many other test words might be mentioned, the

converging evidence of which, added to the internal evidence of

thought (and perhaps corroborated by the evidence of special forms,

e.g., iiKBaf for fi\9oy), may possibly hereafter enable future critics

to distinguish with certainty between the different strata of Luke's
narrative. But no certainty is possible in the'present condition of

the evidence. There has been abundant labour but insufEcient

classification of evidence, and no attempt at all to represent it in a
concentrated form.

Passing now to the consideration of Luke's additional

.subject matter, and reserving the supernatural element

to the last, we will speak first of the doctrine. The
key-note is struck in the song of Zacharias, and repeated

in the first sermon of Jesus in Nazareth. The object of

the messenger of Jesus is (i. 77) " to give us knowledge
of salvation" by "the remission of sins," by reason of

"the tender mercy of our God, whereby the dayspring

from on higt hath visited us to give light to them that

sit in darkness ;" and the object of Jesus Himself (iv.

IS) is "to preach the gospel to the poor," to "heal the

broken-hearted, to preach deliverance to the captives, and
recovering of sight to the blind." All through the Gospel
(or at least the parts peculiar to Luke) there appears to a

greater degree than in the First or Second Gospel the con-

trast between light and darkness, God and Satan, sin and
remission of sins, culminating in the triumph of forgiveness

and mercy ; so that in the very last words of Jesus to His
disciples (xxiv. 47) the proclamation of "repentance and
remission of sins " is made the prospect of the future gospel

to all nations.

The law. of Moses appears at first sight inconsistently

magnified, almost in an Ebionitic spirit, throughout the first

two introductory chapters of the Gospel, and afterwards put
aside. But there is no inconsistency, Paul himself says

that the Saviour placed Himself at His birth "under the

law," and hence it is that Luke, with an almost ansious

elaboration, details the exact fulfilments of the law not only

by the parents of Jesus, but also by those of His messenger.

Hence also it is that in a single chapter of the introduction

the word " law " occurs more ofteu than in all the rest of

the Gospel put together. For when Jesus attained to

manhood. He was no longer under the bondage of the old

law, which had now attained its fulfilment in the new law
of the remission of sins through love. Yet the law is not

trampled on, but only superseded by development ; it was
only " until John ;" yet not " one tittle " of it can fail (xvi.

16, 17).* True to its principle of contrast, this book gives

Satan a prominent position. When Satan departs from
Jesus, he departs only "for a time " (iv. 13) ; Satan causes

diseases and binds a daughter of Abraham ;- Satan is

beheld by Jesus in a vision cast down from heaven ; he,

enters into Judas (xxii, 3, not mentioned by Matthew or

Mark) ; he demands the Twelve that he may "sift" them;
see above (16), (32), (46), (73). But this need not denote

(as is thought by Keim) an Ebionitic source ; the same
recognition of the i^ovtria tou o-kotov^ appears in the Acta

and the Epistles to the Ephesians and Colossians, which no
one suspects of Ebionitic tendencies (Lu. xxii. 53 ; Acts

xxvi. 18; Eph. ii. 2; vi. 12; Col. i. 13). Something
more than the principle of contrast may, however, be re-

quired to explain the sharp demarcation between rich and
poor. We do not find in Luke that qualification of the

* Compare the strong language of Luke xvi. 16, and the contrast

there between the *'law" and the *' kingdom," with the similar but
much weaker language in Matt. xi. 12, 13, where the contrast is

almost lost.

' Note that Luke alone in the description of the cure of Simon's
mothei-in-law (iv 39) tells us that Jesus rebuked the fever.

epithet "poor" which Matthew (v. 3) inserts, "the pooi
in spirit." He enforces the hampering disadvantages of

wealth, pronouncing a woe upon them that are rich; gently

rebukes the "cumbered" Martha; exhorts the rich to

entertain the poor ; and dooms the rich fool to a sudden
and disappointing death, while Dives is consigned to tm-
alterable torment,—(21), (34), (46), (51), (57). But if

this seems to savour of Ebionitic thought, let it be re-

membered that the principle of contrast is even more
systematically applied to illustrate the power of the genuine
Paulme faith in the parables of forgiveness. As Lazarus
is contrasted with Dives, and the grateful Samaritan with
the ungrateful Jewish lepers, and the merciful Samaritan
with the heartless priest and Levite, and even the trivial

anxieties of Martha with the simple devotion of Mary,—so
in the stories of forgiveness, the publican finds his foil in

the..Pharisee who prays by his side; the woman "which was
a sinnej," and who "loved much," contrasts with Simon,
the churlish host, who loved little ; the prodigal younger
son with the envious elder son ; and the penitent thief

on the right with the impenitent thief on the left. All

these stories, as well as the tale of Zacchseus, and the

lost piece of silver, and the lost sheep (peculiar to Luke in

language, though the same subject is found in Matthew),
magnify the power of forgiveness, and repentance, and
faith, for the most part "without works"—contrasting the

instantaneous and complete victories of emotional faith witli

the inferior results of a long life of ordinary and prudent
respectability,—(27), (54), (55), (81), (66), (64).

The universality of the Gospel is more marked in i.iUKe

than in Matthew or Mark. The seventy missionaries appear

to be emblematic of the preaching of the gospel to the

seventy (or seventy-two, see Westcott's Introduction, p. 374)
nations of the earth. The preference of the Gentiles to the

Jews would seem to be indicated at the very outset of the

public life of Jesus in the sermon at Nazareth (iv. 16-30),

if we could accept this as chronologically and historically

accurate. Besides the statement of Jesus in the, Triple

Tradition, that His kinsmen were those that heard tlie word
of God and did it (Luke prefers this expression to that of

Matthew and Mark, " doing the wilt of God "), Luke
gives us another assurance that God's special blessing is re-

served, not for the mother of the Saviour, but for those who
do the word of God. The inclusiveness of the author
breaks down the barrier between Jesus and the Samaritans

;

the sons of Zebedee are rebuked for desiring to call down
fire on a Samaritan village ; a just Samaritan shames both
priest and Levite ; and a grateful Samaritan puts nine

Jewish lepers to the blush,—see (31), (17), (39), (29), (?3),

(59).

In connexion with this, the gentler and more inclusive

side of the gospel teaching, it may be mentioned that Luke
lays especial stress on the part played by women alike in

discerning the providence of God, in ministering to Jesus,

and iu eliciting some of His most helpful utterances. The
songs of Mary and of Elisabeth, and the testimony of the

prophetess Anna, are found nowhere but in the Third

Gospel ; in Luke, for the first time, the mother of the Lord
begins to assume a wider province,—she it is, and not

Joseph, that ponders iu her heart the words of her divine

Son, and her suSerings are made the subject of inspired

prophecy (ii. 35). Luke alone thinks it worth while to

record at some length the names of those women who accom-

panied Jesus and contributed to His support; he alone

knows of the devoted faith of Mary and the domestic

anxieties of Martha; he- alone records the cure of the

afllicted "daughter of Abraham," the truth-eliciting exclama-

tion of the woman who invoked a blessing upon the womb
that bare Him, the story of the woman who "loved much,"

and the parable of the woman rejoicing over the lost piece
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of silver. Luke alone holds up the fate of Lot's wife as a

warning ; nor do we find in any other Gospel the touching

utterance of Jesus to the weeping "daughters of Jerusalem."

The other synoptists concur with Luke in pronouncing a

blessing on the man who gives up father or mother or

lands or houses for Christ's sake, and the sense of fitness

has induced *he scribes of several MSS. to insert in Matthew
and Mark its word "wife" as well as "mother"; but it

has no legitimate place except in the version of Luke. It is

true indeed that Luke, so far from giving to women the

prominent part assigned to them bj' !Matthew and the

interpolated Mark, and even by the Fourth Gospel, in

attesting the resurrection of Jesus, carefully places their

evidence in the background; but the evidence of impression-

able witnesses might naturally be subordinated by a writer

(perhaps a physician too) who was collecting the traditions

of the church into an historical narrative. In any case,

it is noteworthy that *he word " womau " occurs in Luke
almost as many times as in Matthew and Mark put together.

Probably the most perplexing part of Luke's doctrine is

I'ound in the parables of the unjust steward, the unjust

judge, and the friend persuaded by importunity. In the

last two of these the argruient appears to be,—"If an un-

just or indolent man can be goaded by importunity into

granting requests, much more wjU assiduous prajer prevail

with the Father in heaven;" in the first, "If the fraudulent

show forethought in providing for tiieir earthly future, much
more should the children of light show forethought for their

o.ternal future." Although it is quite possible that our

Lord drew a contra.st (with something of irony) between the

siugle-mindedness of earthly ambition and the scattered

energies of those whose aim is righteousness, yet it is diffi-

cult to believe that He uttered these parables in their pre-

sent shape, or that they are entirely free from misunderstand-

ing. The last two of these three parables (as they stand)

seem at varifncs with His teaching in prayer, which bids

us remember that the Father knoweth what things we need

before we ask them; and the right moral to be drawn
from thi unjust judge would seem to be, " Although the

unjust judge may be won by importunity, do not suppose

that importunity can prevail with the just Judge." It is

to be observed, however, that the language and style of

these parables (diftering from that of the Triple Tradition)

make it somewhat improbable that we have here in Luke's

na^rrative the exact words of Jesus; see(36), (56), (62). As
regards the great day and the coming of the Lord, Luke
appears to distinguish (more than Matthew and Mark)
between the ultimate coming and the fall of Jerusalem,

which was to precede it. As Luke distributes the dis-

courses which Matthew connects with the twelve into two

parts,—one connected with the twelve and the other with

the sevent}-,—so he distributes the discourse on the coming
(which Matthew reports asonecontinuousdiscour.se uttered

at Jerusalem.) into two parts,—one uttered at Jerusalem, and
dealing principally with the fall of Jerusalem (xxi. 6-38),

the other uttered on the way to Jerusalem, and expressed in

more general terms (xvii. 20-37). As a preparation for the

coming, Luke lays stress on constancy and directness of pur-

pose. No man who puts his hand on the plough must look

back (30) ; better not to begin the tower than leave the tower

unfinished (53); remember Lot's wife (61). The coming
ii spoken of as possible at any moment—suddenly aud
Ti-ithout observation (60) ; and the disciples are exhorted to

wait as servants for their master, with their loins girded

(41 and 42), avoiding surfeit and drunkenness (71). When
the master or king returns, ignorant disobedience will be

less severely punished than the disobedience of knowledge

(42) ; and those who have not increased the " mina" or

pound intrusted to them, will be less severely punished

than the rebels (65), who will be slain.

Ljke (like Matthew and Mark) predicts a time of trouble
;

but he sees somewhat clearly, beyond it, the dawn which is

to precede the rise of the kingdom. Destruction falls, not
by chance, but on all that do not repent (45) ; all must
strive to enter the strait gate (47), for not those that were
first called shall enter in (52). Much more clearly than
in Matthew and in Mark is the future fall of Jerusalem
described, as the result of a siege and capture; and the
slaughter of the citizens, the scattering of the nation, and
trampling down of the city are mentioned, with details for

which we vainly look in the first two Gospels (59). It is

not concealed that the disciples have much tribulation in

store, and that they must use all prudence to protect them
selves (74). But a term is set for all these troubles ; Luke
(omitting the remarkable saying of Matthew and Mark that

the Son Himself knoweth not " the hour ") d clares that the
trampling down of Jerusalem will be only till " the times of

the Gentiles are fulfilled." Then w ill come a time of " dis-

tress," not, however, now for Israel but for the Gentiles

(69) ; and amidst convulsions of nature the Son of Man
will come. In the hope of this coming, the disciples are to

lift up their heads (70), remembering that not a hair of

their heads will be injured (68). Certainly the compara-

tively cheerful tone of the discourse on the coming, com •

bined. with the joyful and triumphant tone of the first two
chapters of Luke's Gospel, indicates an author writing at a

time when the fall of Jerusalem was an accepted fact, and
the establishment of a new and spiritual Jerusalem recog-

nized as a sufficient consolation,— a time when the church,

not yet troubled by systematic persecution or by serious

desertion (Keim, Jesus of Nazara, Engl, ed., vol. i. p. fl6),

was still saiiguinely looking forward to the moment when
the times of the Gentiles should be fulfiUed, and the Son

of Man should suddenly come.

The supernatural narratives peculiar to Luke, and found

in the main body of his treatise, are the miraculous draught

of fishes, the raising of the widow's son at Nain, the

healing of the woman bound by Satan, the cure of the

dropsical man, and the appearance of the angel strengthen-

ing Jesus,—(18), (25), (46), (49), (75). The first two

suggest to many minds a symbolical interpretation, and

raise the question whether they (and possibly some of the

other miracles) may be emblematical rather than historicaL

This question cannot suitably be discussed in these pages

;

but one or two observations may be made. That Jesus

wrought instantaneous cures cannot be contradicted, being

proved by the whole texture of the Triple Tradition,

as well as by the indirect testimony of Paul, That He
also had the power of raising the dead no Jew could well

doubt or dispute. Elijah had raised a child from the

dead ; still more notably Elisha, even when dead himself
;

some (interpreting the prophet literally) said that Ezekiel

(Ez. sxxvii. 7) had done the same. But whatever the

inferior prophets had done He who was at once (he Prophet

and Messiah could not fail to do. Still less could heathen

converts suppose that Jesus was inferior in power to

zEsculapius. It was therefore certain that, whether the

traditions and books of the church contained or omitted

any record of a raising from the dead, the church would

believe from the first that Jesus possessed and employed

this power. Different readers will give different weight

to the considerations for and against the authenticity of

Luke's narrative of the raising of the widow's son. Many
will be so far influenced by the extreme beauty of the story

(and perhaps by the fact that the custom of early burial

among the Jews might reduce this, like the case of Jairus's

daughter, to the level of natural though marvellous events)

as to believe that in it we have, not legend, but history

;

but no one who can weigh evidence at all will maintain that

the evidence for this mii-acle is equal to the evidence f.^r the
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falsing of Jairua's daugliter. Luke's other principal miracle,

'the draught of fishes, is also considered by many to have

arisen from metaphor misunderstood. It is connected by

ILuke with the calling of Simon Peter, an incident men-

'tioned both by Matthew and by Mark
;
yet neither Matthew

nor Mark describes or gives the slightest hint of any such

miracle in connexion with the calling of Peter. In the next

place, the metaphor describing the apostles as fishermen and

converts as fish, borrowed from .Jeremiah perhaps (xvi. 16),

is applied by our Lord both to the apostles, as "fishers of

men," and to the preaching of the gospel, which he de-

scribes as a "net" catching all sorts of fish, bad and good.

As the sea in the Old Testament is regarded as the type of

"sin," everythmg favoured the addition and development

of this metaphor. Accordingly Philo {Creation) describes

fishes as typical of the lowest kind of unenlightened exist-

ence ; and Clement of Alexandria addresses a hymn to

Christ, as the fisher of men catching fishes with the bait of

eternal life from the hateful wave of the sea of vices {The

Instructor, iii. 12). It is of course possible that the de-

veloped symbolism w hich we find in Clement may have been

entirely the effect, and in no degree the cause, of the

narrative in Luke v. 6 ; and in any case the full discussion

of this question would require more space than the limits

of this article allow.

Passing now from the main body of Luke's Gospel, we
come to the introduction, which name we may give to the

first two chapters, describing the birth and childhood of

Jesus, and the birth of His forerunner John, the son of

Zacharias. The doctrine of the miraculous incarnation,

although distinctly stated in Slatthew's Gospel, nevertheless

required further confirmation. This doctrine appears to

have been spoken of from the earliest time, in language

which might give rise to different conclusions, according

as it was interpreted literally or metaphorically. For ex-

ample, in the Apocalypse, "the Man Child who was to

rule over all nations with a rod of iron " is said to have
been born of a woman who was " clothed with the sun, and
the moon under her feet, and upon her head a crown of

twelve stars," who, after her son had been " caught up
into heaven," fled " into the wilderness where she hath a

place prepared of God" (Rev. xiL 1-6). It seems certain

that the writer represents by the woman, not the Virgin

Mary, but the Church—the Spiritual Israel ; and in later

times the letter o* the Church of Lyons (Euseb., //.^., v. 1)

speaks of the "Virgin Mother" as having her children re-

stored to her from the dead (meaning that the church

received back, as martyrs, those who had first recanted and
then renounced their recantation). Justin Martyr also

protests that, even though he should not be able to prove

the pre-existence of Jesus, and even though it should appear

that He was born man of men, yet it would still be true

that He is Christ; "for," adds he, in his dialogue with

Trypho (chap, xlviii. ; or, ed. Morell, p. 267), " there are

some, O my friends, of our race,^ who confess Him to be

Christ, but who declare that He is man of men, to whom I

do not assent : nor would very many that have formed the

same opinions as I have say as they say, because we have
been ooniraanded by Christ Himself not to follow the teach-

ings of men, but the proclamations made by the blessed

prophets, and taught by Him." The expression " not very
many" (ou irXuaroi) indicates that (a) even in Justin's

time (150 a.d.) a largo though not very large number of

Chri&tia-ns in Samaria or Judaia believed that Christ was
the son of Joseph, and that (6) a principal part of the

evidence for the contrary belief was based upon " the

proclamations of the prophets." On the other side, what
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genus of wild and fanciful doctrine were in the air may be

inferred from the Gospel of the Hebrews, which will not

allow that Jesus had even a human mother, but speaks of

His mother as being the Holy Spirit (Kirchhofer, p. 451,

and cf. p. 454). In opposition to these divergent but

heterodox beliefs, it became increasingly necessary to

maintain the doctrine th&» Jesus was at once a man, bom
of a human mother, anii divine, born of the heavenly

Father ; and this needed io be reafiirmed now, during the

prosperity of the church in a somewhat less apologetic

tone than characterized th > narrative of Jlatthew.

When we speak of Luke's "supplying the deficiencies of

Matthew," we must not hts supposed to mean that Luke had

before him, or even knew the existence of, Matthew's Gospel.

It has been shown above that he probably knew of no

apostolic written " narrativb (see p. 806 above). Though
Matthew's was probably wtitten some years before Luki^'a

Gospel, very many years might elapse before a treatise ;ised

in one church or province might be recognized as authori-

tative beyond its original boundaries. But by "supply-

ing the deficiencies" we mean that the conscience and
faith of the church required in Luke's time some further

and more vivid embodiment of the spiritual truth involved

in the incarnation than was contained in the unsupple-

mented narrative of Matthew.

For example, it was not a sufficient argument against

the Jewish slanderers who asserted that Jesns was born

of adultery, to say that Joseph, when purposing to put

Mary away, was warned by an angel in a dream to give

up his purpose. Something mure positive, and in a

higher tone, not a dream, but an angelic visitation, was
needed to confirm the divine origin of the Son of God.
Moreover, in order to set forth still more emphatically

the subordination of John the Baptist to the Lord, it was
needed that the church should know that the prophet
(who himself also had his own birth heralded by angels)

was from the first acknowledged by his parents as the

mere forerunner and messenger of Him that was to come,
to whom, even in his mother's womb, the ini; 'ox prophet

did obeisance. Further, when Jesus was born, it was not

enough that wise and learned men from the East should
come to worship Him. It was necessary to .shov.' that the

poor and simple toilers of the earth, typified by night-

watching shepherds, ' were also privileged to behold His
glory, and were the first to hear with the ear of faith the

divine message of the birth of the Redeemer.
The testimony offered to the divine Son cf David by

Zacharias, who repiesents the priestly tribe of Levi, and
by Elisabeth, who was one of the daughters of Aaron,^
and the blessing of Simeon, and of Anna who is said to

have been of the distant tribe of Asher,— all this em-
blematic homage from Israel to its Redeemer would be
inadequately replaced by Matthew's brief story of the

flight into Egypt ; and, although refusing to feed a

frivolous curio.sity with frivolous legends on the child-

hood of Jesus, the church would naturally cherish the

story which told how the youthful Redeemer, when missed

by Mary and Joseph, was found in His Father's house. A
narrative of this kind, not vulgar nor colloquial, and yet

not too refined or scholastic, but framed both in language

' ' Another reading iufTtpuv ivonid mnke Justin refer to Jewish
Cluiitia»s ; but the inftreace wgiUd remain unattected.

' The imiwrtance attached to the co-operation of Levi with the "Lion
of the tribe of Judah" b clesli ly seen in the very early (before 135 a.D.)

apocryphal book entitled The Testaments of the Ttcetve Ptitriarcks

(Sinker, p. 10-1), in which "Chiiit is spoken of as coming forth from
the two tribes of Judah and Levi, as typical of His twofold office oi

King and Priest." The symbolism of Origen, as regards Zacharias and
Elisabeth is far more fanciful-, he sees (/n Evang. Joann., ii. 27) in

the meanings of Elisabeth ("the oath of my God") and Zachariss

("memory") a reference to the birth of John ("the gift of God");
'* ^K rrti w(pl Beov ViifT}urts Kara Thv tov Qiov Tjfiwv''OpHov thv wtpl

Tjiis raTfpas" (Luke i. 73).
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and in thought on the model of the best Greek Apocrypha,

setting forth in the sacred vocabulary of the LXX. the

earliest Christian psalms and hymns that had been com-
mitted to writing, would be justly felt by all the churches

to tend to edification, and would soon find a place in every

assembly for Christian worship.

But the resurrection, even more than the incarnation,

required amplifications. If Jlatthew had left gaps in his

introduction, still more serious were the deficiencies in

his appendix to the traditional gospel. Although Mat-

thew hal added somsthing to the mere suggestions of a

resurrection contributed by Mark, he had not added
anough. More proof v/as required, tangible proof, if

possible. The women, it is true (according to the narra-

tive of Mat. xxviii, 9), had held Jesus by the feet, but

the disciples themselves were not recorded to have done
so ; and, besides, the increasing reverence of the church
shrank from the thought that the body of the risen

Saviour had been actually ' touched (Jo. xx. 17), even

though He might have offered HimseU' to the touch of

His disciples. As far therefore as the evidence went,

it vras open to the Jewish sceptic to call the manifestations

of the Lord delusions, or at best visions, and to apply to

thera the words of the angel (Tobit xii. 19): "All those

days I did but make ray.self visible unto you, and did

neither eat nor drink ; but ye beheld a vision." Against

so formidable an objection, no proof could better com-
mend itself to a close student of the LXX. (such as

Luke assuredly was) than a narrative describing how-

Jesus ate in the presence of His disciples (sxiv. 43).

Again, whereas the conclusion of Matthew's narrative

leaves Jesus (except 'by inference) still on earth, Luke
omitting the apologetic details which had now become un-

necessary, or even* liable to perversion {err., the Jewish
slander that the Lord's body had been stolen from the

sepulchre, and the fact that some of the eleven disciples

" doubted " when they saw the Lord, apparently for the

last time, upon tho mountain), describes how Jesus was
not parted from His disciples till He had produced com-
plete conviction in all of them, and had opened their minds
to understand the scriptures.

Still, even with these important additions, the appendix

of Luke seemed to some, and perhaps to Luke himself,

incomplete ; and, accordingly, either Luke himself, or

some early editor or very early scribes, inserted in the

appendix several further additions :^(1) that Peter saw
the grave-clothes of Jesus lying in the open tomb (xxiv.

12);^ (2) that Jesus proved His identity to His dis-"

(iples by showing them His hands and His feet; (3) that

He fed not only on the emblematic "fish" but also on

the '"honeycomb" (xxiv. 42); and lastly, (4) that He
ascended into heaven (xxiv. 5l). Perhaps the same hand
added, in the account of the agony at Gethsemane, the

description of the angel from heaven who appeared,

strengthening Jesus, and of drops as it were of blood

falling from Him to the earth. It is by no means im-

probable that Luke himself added these passages in

a later edition of his own work, as authoritative tradi-

tions which had subsequently become known to him ; and
two or three of them, in somewhat different shapes, will

present themselves to us subsequently in the Fourth
Gospel.2

' Jt is most improbable that this passage has been interpol.ated in

Luke from the FourthGospel (xx. 4-7); for the passage in the toiiith

Gospel is fuller than in Luke, and the tendency of copyists is rather

to amplify than to curtail. Besides, there are traces that Luke and
John are both different versions of the same tradition, differently

cmderstood.
• Unless these additions were made by some ajthoritative hand,

it is not easy to see why they should have been adopted by so many
of the best MSS. : no euch additions are found in the appendix of

Language of the Original Tradition.—It is probab
that the Jews, and more especially those in Galilee, we.
(like the Welsh in the present day) bilingual ; and th

question has tiierefore been raised whether our Lord, in Hi
teaching, spoke Greek or Aramaic. If He spoke Greek,
then the Aramaic words Talilha cunii and Ephphalha
(Mk. V. 41 ; vii. 34) must be supposed to be specially

addressed to the young and the illiterate, who would
best understand the national dialect. But the names
Cephas, Boanerges, given by our Lord to His Galilean

disciples, and the use of Aramaic in His own prayer

{"Abba, Father"), and in His last utterance (as re-

corded by Mat. xxvii: 46 ; Mk. xv. 34), indicate that

both for Himself and for His disciples Aramaic and not

Greek was the natural tongue. Although therefore it

caunot be denied that Greek, even in Jerusalem (sea

Acts xvii. 2, indicating that Greek would have been un^

derstood, though they preferred "Hebrew)," was generally

intelligible, yet the scanty evidence derivable from oni

Lord's words is that He habitually used Aramaic.

The testimony of Josephus tends in the same directioti.

He, though a man of education, composed certain books

first in his own tongue (pref. to Wars, 1). He also tells

us that he found it a laborious task to render the history

of his country in Greek, "an alien and strange language"

(pref. to Antiqu., 2). It is to be presumed that he wrote

in Aramaic partly for his countrymen in Judrea ; but he
adds that it was also for the sake of " Parthians, Baby-
lonians, and remotest Arabians, and those of our nation

beyond Euphrates, and the Adiabeni " (pref. to Wars, 2).

Making every allowance for exaggeration, we are justified

in drawing from the fact that Josephus thought it worth
while to compose books first in Aramaic the inference that

a large number of readers in the East would be more
likely to read Aramaic than Greek.'

But it has been thought that the use of the LXX. in

our Lord's quotations from the Old Testament shows that

He spoke Greek. The answer is—(1) Even if all the

quotations in the synoptists from the Old Testament

exactly agreed with the LXX., the agreement would by no
means prove that our Lord used the LXX. ; for, in trans-

lating Hebrew into Greek, the translator might naturally

translate the Hebrew quotations from the Old Testament

into the corresponding LXX. version, to which his readers

were accustomed. This he might do, even though the

LXX. did not quite accurately represent the Hebrew

;

just as, in translating into English a Latin book, with

quotations from the Vulgate, we should naturally use our

English version, without considering whether the English

exactly represented the Latin. (2) But, in the second

place, there is scarcely a single quotation* in the Gospele

from the Old Testament that exactly agrees with the

LXX. when the LXX.. differs from the Hebrew; and
many of the quotations differ slightly both from the

Matthew. Again, unless they are additions (not forming i pai-t of

the first edition of the Gospel), it Is hard to see why any of the bevt

MSS. should omit them, since they would, recommend themselves to

all readers and copyists.

' The statement of Josephus {Contra Api<m., i. 9), that "he alona

understood (^(Si'tii ainht auvi-nv) " the information brought to the

Romans by deserters from Jerusalem during the siege, must be regarded

as a piece of bombast. For is it credible that a Roman army beforo

a besieged city should have had with it no other interpreter besides

one recently captured prisoner? Nevertneless, this exaggeration may
be taken as an indication that the lower classes in Jerusalem could' not,

as a rule, speak Greek; for Josephus assumes this, as a matter of co-.irse.

Greek, of course, would have been perfectly Intelligibla to auy educated

Roman if the deserters had been able to speak it.
,

* An exact illustration may be di"-ived from the Latin translation,

byRutiuus, of the Clementine Recorjnitions, in which {Sanday, Co.Wi's.

p. 161) "the quotations from the gospels have evidently b«e>

assimilated to the canonical text which Kafinus himself used."
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Hebrew and from the LXX., and even from tbe same
quotations as elsewhere occurring in the New Testament.

And this is just what wo might expect. A Hellenist,

translating a Hebrew document into Greek (in times

when reference to books was far more cumbrous, and
trust to memory far more common, than with us) would

be likely to be. guided principally by his memory of the

LXX., but partly by the Hebrew before him. Hence
would result translations slightly varying both from the

Hebrew and from the LXX., and from other translations

made by contemporaneous writers. This argument is, of

course, unaffected wdiether the translation was originally

made in a document or. as is mors probable, in an oral

tradition.

Some confirmation of this hypothesis is Derived from the

fact that, although the first book of Maccabees was with-

out doubt originally written in Hebrew, yet the quotations

in it from Scripture are not 'translations from the Hebrew
version. On the contrary, if the quotation in 1 Mac. vii. 17

from Ps. Ixxviii. (Ixxix.) 2, 3, be compared with the latter

passage in the LXX., it wdll be seen at once that the

former, though not identical with the latter (nor with the

Hebrew), could not have been written but by a writer

familiar with the LXX. version ; compare also 1 Mac. ix. 23
with the LXX. version of Ps. xci. (xcii.) 8. A similar

inference woul'd seem to be justified by the statement

(De Wette, quoted by Koberts, Discussions on the Gosjiels,

p. 50) that Josephus uses the LXX. more than the

Hebrew test.

The hypo- Jlistranslation of an Aramaic original may possibly explain in

thesis of part some of the confusions in the common tradition noted above
trans- (p. 791). It cannot of course be denied that some of these con-

latioo. fusions imply a confusion of Greek, not Hebrew, tradition {e.g.,

laiyyiXoi, Lu. XX. 36 ; «j a.yyi\oi. Mat. xxii. 30 ; Ilk. xii. 25)

;

but some of the changes of construction (e.g., vuaa ri iTtpixupos

i^nrooeiero. Mat. iii. 5 and Lu. iii. 3, ii\Biv ti's Tra(7af tV
jreoi'xwpo", Mk. i. 5) are more easily explicable on the hypothesis
of translation. Some of the changes of words are also explicable

thus, as may be illustrated by the Latin version. Commenting on
the text, "Domiue, ne in ira tua arguas me, nee iu furore tao
corripias me," Augustine (Ziegler, p. 10) says that in some codices

of the Latin tr.'inslations "ira "stands first, and "furor" second,

in others "furor" first and "ira" second. Compare with this

Mat, v. 40, Ttfi Gi\ovTf. \a0e7y xirwtfa li(l>€s ai/Tif rh ifiariov,

and Lu. vi. 29, toG aXpovr6$ trou rh Ifiartor p-ij KwKiarii Thv

X'Tdva, v.here the phenomena are precisely the same; and note
that JIat. (xxvii. 65) has I'juaTia, where Mk. (xiv. C3) has x''''"''"'-

Of somewhat the same type (perhaps) arc the passages Mat. vii. 16,

anh aKavdwv crafpuK-qv, and Lu. vi. 44, iK ^drov ffrafpv\7iy.

In the translations from Greek into the early Latin versions of

the New Testament, one very common difference is (besides diver-

gent rendering of single words) that one version uses particijdes

where the other uses finite verbs, or relative pronouns where the

other uses co-ordinate conjunctions.' These same slight difl'er-

ences are found in several sayings of our Lord where they happen
to be twice recorded by the same evangelist. Compare (a) Lu.
viii. 18, 4s ya/) tiy txV' ^"<1 L"- ''''' 26, iracTi rf IxovTi (see also

Mat. xiii. 12 ; xxv. 29) ;
[b) Lu. viii. 17, oi/ yap «Vti> Kpwrbu i oi,

^afiphf ytfrjiTiTai, and Lu. xii. 2, oubti/ Se trvyKeKaKvfj./iiuoi' tarip

t o'uK aTroKa\v<pe^iaiTai (see also Mat. x. 26) ;
(c) Mat. X. 39,

6 (upijt/ T^f ^vxh^ aiiiod diroXcVet avT^v, Kal 6 AiroXfffas t^y
i^uxjju aiirov eftKiy 4ftov evp-fjati oyTTjv, and Mat. xvi. 25, hs yap
tay di\rj rrji/ iJ'yxV avrou cruxrai airoKtjei airijv, t>s 5' d*' avo\4(Tt}

fh" iiiXV" aiiToO fyfKcv ijiou (iipTtffa al>TT]y (and cf. Lu. ix. 24
;

xvii. 25); (d) Mat. v. 32, irds t> anuKi-jiv T^y yvya'^Ka auroi, kc,
and Mat. xix. 9, it tiy i-rroKiarri, &c. (c) In the same two passages

there appears to be a confusion between "causeth to commit
adultery" and "committcth adultery,"—Mat. v. 32, iraptKrht

\6you iropvttas, »oi«i airijy liOix^'^vyai, and Mat xix. 9, /ti) tVl

i^opyaa .... fxoixaTai ; {/) Mat. v. 32, hs iay aTroKi\vpifyrjv

yauii<rr), and Mat. xix. 9, i a7ro\€\uueVi)f ya,u-n(Ta!. These pas-

sages, so far as they go, would indicate that the compilers of the

• Compare the Codex Coibeiensis and Brixianus (Migne, Pairologice

Curs. Compl.,\o]. xii. p. 1»7) ; of which (1) the former has (Mat. ii.

7) " Tunc Herodos, clam voeatis Magi* diligenter didicit ab eis tempus
stellse qytte apparuit els ; et mittens illos in Bethleem, dixit * He et

interrogate,'" &c. ; while the latter has (2) Tunc Herodes occulte

vocans Magos diligenter e»qaisivit ab eis tempus ipmndo apparuit eis

Stella, et misit illos in Bethleem, dicene ' Ev.ntei requiritc "' &c.

first and Tliinl Gospels did not themselves translate from Aramaic
originals ; for if they had themselves been the translators, it would
seem that they would have adopted a uniform rendering in trans-
lating the same or very similar words. Limited though the evi-

dence is, it goes to prove that the compilers incorporated in theit

treatises Greek translations, not all made by themselves, from
Aramaic originals.

The phenomena of the ante-jerome versions of the New Testa-
ment deserve careful consideration in discussing the possible origin

of our Greek synoptic tradition from an Aramaic original. In a
well-known passage, Jerome (Ziegler, Die Laleiuischcn Bibeliihcr-

sclziingeii vor Mieronymus, p. 12) complains that there were as many
texts as copies of the Latin versions ("tot sunt enim exemplaria
pcene quot codices"), and the occasionally great variety m.iy be
illustrated by comparing an extract from the Codex Bobbiensis
{JahrbUclicr d. Litcralur, Vienna, 1847, ad fin.) with the Vulgate
version of Acts xxvii. 20, 21 :

—

BOBBIFNSIS.

Neqiie sole neque stcUis apparentibiu

per multos dies ct hicme et tempestale

ininimia [sicj peiscvcrante, ram ampu-
tabatur spes omniz libei-andi nos. Et
cum jam diu sine cibo essent, iuue stans

Pa-j/us in medio ipsorum Qit : Oporiii-

erat quidem vo3 obediri credentes mihL

Don navigaro de Crcta ct lucravi hatic

imitriam et detrimentiiin.

VCLGATE.
Keque aatem tote neque sideiibns

apparentibvs per p\ares dies et tempes-

tale non exigua tmmincntc./am ablalu

eiat spes omuis salutU nostras. £t cum
muUa jejunatio fuisset, tunc starts

Paiitus in medio eorum dixit : Oporle-

bat quidem, o Tiri, audito me, r.nii

toliere a Creta, ?ucrique facere injuriani

hanc et jacturani.

It will be seen at once that there is some similarity between the

thread common to these two Latin versions and the thread common
to many passages in JIatthew, Mark, and Luke ; though the re-

semblaace between any two of the three syiioptists would generally

exceed the resemblance of the two passages quoted above. In most
cases, however, the ante-Jerome versions (as represented by the
Codex Coibeiensis, Brixianus, Vercellensis, and Veronensis) agree

much more closely together, even more closely than any tivo.of the
synoptists agree together, and a portion more closely than the three

synoptists agree. On the whole, taking into consideration the
greater influence of differentiating causes in the earliest times of

the church than iu the times when the ante-Jerome versions were
composed, we may fairly conclude that if in these later times so

great a variety could occur in the process of tknslation from Greek,
the greater variety found in the common tradition, as given by the

three synoptists, might well be partly explained in the same way,
as originating in jiart from varieties of translation from Hebrew.
But then the questions arise

—

{a) Were the ante-Jerome versions

independent translations from the Greek text ? (h) Or were they
divergent corruptions of one original Latin translation from the
Greek text ? (c) Or were they partly independent, but partly

modified by some oral tradition or "ecclesiastical use," which
diminished the divergence ? On these questions there is not at

present a complete agreement. Wiseman maintained that the
second (6) answer was the right one ; but in a recent work (quoted
above) Ziegler (p. 123) maintains, with great probability, that the
third (c) is correct—viz., that the oral catechizing and preaching in

the Latin churches modified and assimilated translations otherwise
independent. It is extremely probable that the same hypothesis
of combined causes—(1) translations from Aramaic documents,

(2) influence of oral Greek tradition—may explain much of the
agreement and variation in the passages common to the three

synoptists.

The difference between the Triple Tradition of Matthew,
Mark, and Luke, and the Double Tradition of Matthew and
Luke will, at this stage, occur to us as an important
feature iu our evidence. The widely different phenomena
of the Double and the Triple Traditions suggest different

origins for the two traditions. Many of the passages

common to Matthew and Luke agree together far more
closely than even the Latin versions of the Greek Gospels.

It would seem to follow that in such cases JIatthew
and Luke used one and the same Greek document—

a

translation of some Aramaic original—which document
had not undergone much modification by oral tradition

before passing into the several treatises of Matthew and
Luke. On the other hand, the more varying language of

the Triple Tradition, together with the additions and omis-

.sions of the three writers, suggests (a) independent trans-,

lations of an Aramaic original
; (6) occasional resemblances

suggested by the general " usus ecclesiasticus "
;

(c) diver-

gences created by the local " usus ecclesiasticus," or bv
the individual style of the edi^ior or editors.

Bate of the Synoptic Wriirrr—Tbe comjjosite nature of
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the synoptic Gospels makes it necessary to distinguisli care-

fully between the date of the compilation of each collective

treatise and the date of the composition of the several

parts of which that treatise may be composed. The
original tradition has been shown to have existed before

any of the three synoptics ; some common document of

the words of the Lord has been shown to have probably

existed before Matthew's or Luke's narrative; other 'docu-

ments or traditions might also possibly be shown to exist

embedded in each of the synoptists, and the date of each

of these parts would be earlier than the date of the whole.

Therefore, even if the date of JIatthew, or Mark, or Luke
could be exactly determined, it »vould by no means deter

mine the date of the traditions which they contain. It is

even possible that a later Gospel may retain in some cases

an earlier version of the common tradition of the words
of the Lord, as we have seen in the case of Luke's version

of the Lord's Prayer (see p. 798 above).

There is no internal evidence for exactly determining

the date of any one of the synoptics. The supposed
references in Mark to the death of James, the capture of

Jerusalem, or any special earthquakes which might deter-

mine the date (Kenan's £i'angiles, p. 123), are so shadowy
as scarcely to deserve consideration. The reference to the

death of Zachariah the son of Baruch, shortly before the

capture of Jerusalem (Joseph., £. J., iv. 5, 4), supposed
to be found in Jlat. xxiii. 35, is s'aJ more improbable.

Still the marked difference between the detailed prediction

(in Lu. xxL 18-25) of the fall of the city and the scatter-

ing of the people, and the more general predictions in

corresponding passages in Matthew and Mark, indicates

that Luke's description is modified by reminiscences of

the siege of Jerusalem j while Matthew's and ^Mark's

accounts are not thus, or at all events not equally, modified.

It is an almost certain inference that Luke compiled after

70 A.D. As regards Matthew and Mark inferences cannot

be drawn with equal certainty; for of course a compiler

may compile at a late date, and yet preserve traditions in

their earliest shape; birt it is at least a reasonable inference

that the compilers of the First and Second Gospels wrote

before Luke; and tbere is a balance of probability in favour

of the supposition that they wrote before the fall of

Jerusalem.

Coming to more general evidence, -we find (see p 791)
that (1) Mark, at least in many passages, includes the

original tradition from which both Matthew and Luke
borrowed ; (2) his language, less polished than that of

Matthew and Luke, appears more natural for an earlier

Gospel in the Erst and rudest age of the church
; (3)

Mark's version of the tradition contains many expressions

which might naturally be considered " stumbliugblocks,"

and which, in fact, were rejected or not inserted in the

other Gospels
; (4) the omission of all account of the

manifestations of Jesus after the resurrection indicates

a very early date; and though it may be said that this

omission arises from the fact that the Second Gospel was
accidentally left incomplete, yet this answer will not

account for the omission of the genealogies, and of all

account of the birth and infancy of Jesus
; (5) the inter-

polated appendix describing the resurrection of Jesus,

quoted as it is by Irenceus, shows that even in the time

of Irenseus (170 a.d.) the Gospel had been long enough
n use to admit of widespread interpolations. All these

facts lead to the inference that Mark was compiled earlier

than any of the other Gospels, and probably some time
before 70 a.d. It is almost impossible to fix any date

(worth stating) after which the compilation must have taken
place. Those who accept as literally true ^Mark's accounts

of the feeding of the four thousand and five thousand, the

walking on the waves, and the exorcism of the Gadarene,

may naturally carry 'o^ick his hi.story to the first years of
the Galilean church ; and even those who interpret these
accounts symbolically are ready to admit that a very shore
space of time is often quite sufficient, by misunderstanding
and accretion, to erect supernatural narratives on a basis
of natural and symbolic story. But any approximation to

a date a/ler which the Gospel was compiled must be deferred

I

till we consider the external evidence.

The narrative of Matthew does not leave us quite so

i

uncertain. The mention of " the Jews," which is so

j
frequent in the Fourth Gospel, is justly regarded as a

j

proof that the author was writing in times when the
Christian church was regarded as definitely and antago-

nistically separated from the Jewish nation. In ti:

synoptists it is the " Pharisees," not the " Jews," who arc

in conflict with Jesus. But in his account of the resur-

rection Matthew (xxviiL 15) uses the word in this anta-

gonistic sense. Further, he twice (xxvii. 8 ; sxviii. 15)
uses the expression "even to this day," of events occurring

shortly before or after the death of Jesus,—thereby showing
that a long interval had occurred between the death of

Jesus and the compilation of the narrative. The tone of

the Gospel, as compared with Luke, indicates a period

when the Jews still existed as a nation, and when the

abrogation of the law and the destruction of the temple
were not yet accepted as recognized facts ; but the number
of parables upon the end of the world and the judgment,
the tendency to dwell on exclusion rather than inclusion,

on the "many" that are shut out rather than on. the
"few" that are chosen, and the atmosphere of gloom
generally characterizing the Gospel, point perhaps to the

crisis immediately preceding the siege of Jerusalem. The
additions concerning the birth and incarnation may seem
to imply a later date ; but when we reflect how natural

it was that in very early times the church should attach

importance to these subjects, the wonder wiU be, not that

these narratives were written so soon, but that they were

deferred to so late a period as forty years after our Lord's

death. It is also extremely remarkable—and a mark of

early date as compared with Luke—that even in this

developed form of the Gospel the accounts of manifestation

of our Lord after His resurrection should be so scanty,

doubtful, and vague.

In Luke the signs of later date abound :—(1) the prc-

existence and implied failure of many " attempts " to sei

forth continuous narratives of the things " surely believed
;"

(2) the mention of the "tradition" of the eye-witnesses

and ministers of the word as past, not as present (ira/De'8ocrai')

(i. 2) ; (3) the dedication of the Gospel to a man of rank

(fictitious or otherwise), who is supposed to have been
" catechized " in Christian truth ; (4) the attempt at

literary style and at improvement of the " nsus ecclesiasti-

cus" of the common tradition; (5) the composition of

something like the commencement of a Christian hymno
logy; (6) the development of the genealogy and the higher

tone of the narrative of the incarnation
; (7) the insertion

of many passages mentioning our Lord as 6 Kvpio<;, not in

address, but in narrative
; (8) the distinction, more

sharply drawn, between the fall of Jerusalem and the final

coming ; (9) the detailed prediction of the fall of Jerusalem,

implying reminiscences of its fulfilment; (10) the very

great development of the manifestations of Jesus after the

resurrection. The inference from all this evidence would

be that Luke was not written till about 80 a d. at earliest.

If it could be further demonstrated that Luke used any

Greek Apocryjjhal book (Judith, for example), and if it

could be shown that the book in question was written after

a certain date (Renan suggests 80 a.d. for the date of the

book of Judith), it might be necessary to place Luke niuc!,

later; but no such demonstration has been hitherto produced.
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External Evidence.

The camposite natuoe of the synoptic Gospels will
affect the inferences we shall draw from early quotations
of passages foiind in them, where the authors of the
Gospels are not expressly mentioned. If, for esample, we
find in Justin a passage (quoted as a saying of the Lord)
which is found both in Matthew and Luke, Justin may
indeed have quoted it from Matthew or from Luke; but
it is also possible that he may have quoted it neither from
Matthew nor from Luke, but either {a) from the common
source whence Matthew and Luke derived the passage, or (6)
from some other book or tradition, which, like Matthew and
Luke, included the passage in its collection or compilation.
The same applies to a quotation from the Triple Tradition.
It may be quoted from Matthew or from Mark or from
Luke ; but it is also possible that it may be drawn from
none of these, but from the common tradition itself, or
from some other treatise based on the Triple Tradition!
Taking the evidence chronologically, we come first to the testi-

mony of Paul, who, in the First Epistle to the Corinthians, says
(1 Cor. XI. 23), " I received from the Lord that which also I de-
livered to you ;" and then follows a dcicription of the institution
of the Lord s .Supper, ditiering materially from Matthew and Mark
and agreeing in the main with Luke, except that Paul repeats
twice the command, " Do this in remembrance of Me." It would
seem unreasonable and scarcely reverent to suppos(i that a special
revelation revealed to Paul the exact words of the institution •

bat comparing the passage with Gal. i. 9, 12, we see that Paul
merely says here about this part "f his teaching what in Gal i. 9
12 he says about the whole of it, viz., that he received it from the
Lord and not from man. From Ananias, or from other elders of
the o.'i'rch, he may have received the words of oral tradition of the
chu.-c.x-, but for the meaning and spiritual force of it, and'the
application of each part of it to the work of redemption, he was
indebted, not to the elders of tlie church in Damascus but to Uie
revelations given to him in the solitude of Arabia. The words of
laul, therefore, do not exclude (and the facts render probable)
the use of oral tradition in this passage. This being so, it may
aeem remarkable that Paul follows the tradition contained in the
latest of the three Gospels, It can hardly be that Luke has here
preserved the earliest tradition. The insertion of "new" before
''testament" (not inserted in the correct text of Matthew and
Mark), and the amjiler narrative of Luke indicate a later, not an
earlier shape of the tradition. The word "testament " appears to
have been used by our Lord in the ordinary sense of " will" and
• testament," indicating!; that in that funeral feast He was hc-
•/Mithuij Himself to His disciples for ever.i The insertion of
^new, by a sort of play uiwn the double meaning of the word
testament," introduces the sense of "covenant," and therewith

a contrast between the old and the new covenants. But this sug-
gestive thought (highly characteristic of Paul) seems more likefy
to have been added to the original in process of explanation, than
to have been dropped by Matthew and Mark through neglect or
discarded owing to difficulty. The probable solutiou therefore
would seem to be that Luke has embodied, not the earliest tradi-
tion, but the later Pauline shape of the tradition. We have here
therefore not Paul supporting the tradition of Luke, but Luke
(in all probability) borrowing from Paul.= The only othf'r pas-
sage lu which Paul (in the Acts) quotes a saying of Jesus con-
tains (Acts XX. 3o) words not found in any of our Gospels "

It is
more blessed to give than to receive."
The Second Epistle of Peter (2 Pet. i. 17) contains a reference

(apparently) to the tiansfiguration, of which the writer speaks asan eye-witness. But this testimony, most important if genuine,
13 almost certainly spurhuj. The mention of the mount of
transfiguration as "the Holy Mount," and of Paul's epistles as

scriptures, would in itself suggest a late date; and Canon West-
cott(gospe<j, p. 175} justly says that "the comparative elaborateness

LSYNOPTICAL,

_

' Similarly it Is use.! in the Epistle to the Hebrews (ix 17; «,aB./kn yia
iJi:>eKpoi,p€Pala iir.i ^,;-„-oxe ;^^e. ort Jr? 6 f.aei^e^o,. This nse
of the word is also found in the title of the e,^rly apocryphal work, TU TtHa-mnlsof the IVelie Parriarchs. It is said by Mr Sinker, in his edition of thatwoiK (p. 3J), that probably, by the time of the composition of the Teuamenis
O-.f, before 135 .v.d), -the word iiaB^^, itself ['i?'nn] had been taken into
Rebrew in the sense of "will " (Buxtorf, Ut. Rabb. sv). It would seem tofoUow that lone befoie that date, the word o'lae^M, was In reRnlar use in
Hebraic Greek, to render the raeanmg "wUl" or testament, -although of course
It also represents (and very much more frequently, owing to the more frequent
repet lon-of the thought In the New Testament) .the meaning covenant "

.

In.J,„i'M""r"f,'"^,
"""'"'' "-"""^^I'-S" «"<1 1 Cor xl 25 arises from an

intetpolauon In the foi-mor. In that case the necatlve concluilon remains theMmo, thot we have not hero Paul lupportlns ihe tradition of Luke.

of the description (of the transfiguration) seems to offer an inatnict-
ive contrast to the simplicity of the earlier Gospel." ExteVnal
evidence is also against the genuineness of this epis'tle. Up to thetimes of Clement of Alexandria "no trace has been found" of iu
e.yistence (Westcott, Canon, p. 349); and neither Origen nor Euse-
bius accepts it as canonical. To obtain a complete idea of thejudgment of the church upon the canon, we must combine (West-
cott. Canon, p. 264) the two canons of the East and West by doine
this "we obtoin wUh one exception, a perfect New Testament
without theadniLxtureof any foreign element." That "exception" is
the Second Epistle of Peter. The only importance to be attached
therefore to the testimony of an epistle thus rejected by the General
consent of the early church is that which attaches itself to an early
literary fabrication composed so early as to have found a place in
our canon. .^Sucli a composition (mentioning Paul's letters as
scniitures ) cannot have been written before the beginnin" of the

second century; yet we find that, even at that date, the common
tradition is quoted most inexactly. The voice from heaven as given
by the author of the spurious epistle, is, 'O vU, ^ov i a-ya?7,T,ij
tLovouToi i(TTiw eis 8v tyii (iUKT,(7a.- But in M.Uthew (xvii. 5) it
IS ovT6i doTtvi i,[6s ixov i i.yawvT6s iu ,} tiSSKWa' oKoiltTE airou.
Mark and Luke differ still more from the Epistle, for they both omit
(Micnffo. The inaccuracy is the more serious because, in describing
the baptism of Jesus, Matthew (iii. 17) speaks of avoice from heaven
which almost exactly agrees with the words iu the Epistle, omitting
the words axovcrt oCtoO. In these circumstances it is impossible
to say that the author of this spurious Epistle had Matthew before
him. Much more probably he was quoting from memory, or from
some document differing from any of our synoptic Go.spel3.
The next witness is Clement of Pome, whose Epistle to the

Corinthians, probably written iu or soon after 95 a.d. (Lightfoot's
Clement of So^ne, Appendix, p. 267), contains three passages which
may indicate a use of our Gospels. (1) lu chap. xiii. he blends
together (Sanday, The Gospels m the Second Century, p. 921) pas-
sages common to Matthew(v. 7; vi. 14; vii. 12; vii. 2), MarkViv
24

;
XI, 25), and Luke (vi. 36, 37, 31, 38, 37) in a terse, antithetical,

and uniform style, inserting the words, 'nj xPVOTfitaee oKtws
Xplo-Ttufl^o-e-ra. umTx. Dr Lightfoot has pointed out that the loose-
ness of this quotation does not exceed the looseness with whicli
(chap. 12) the same author quotes the narrative of Eahab and
therefore it is quite possible that here, as there, Clement may be
simply quoting from memory with no other documents than Matthew
and Luke in his mmd ; but to ro.any the " roundness, compactness,
and balance of style" which Dr Sanday notices in the quotation will
make it probable that Clement was quoting, not perhaps from any
other document (for else how is it that no trace remains of a docu-
mentary version of the word of the Lord so "rounded and compact"
in style, and used 95 A.D. by so eminent a man as Clement of Rome
in writing to the church of Corinth ?), but with some tradition in
his memory (which had perhaps served the purpose of preachers
teachers, and catechists in the Roman Church), blending and con-
densing the versions of Matthew and Luke into a form adapted for
the oral instruction of converts. (2) In another passage (chap, xxvi

)

Clement combines Mat xviii. 6 (Mk. ix. 42; Lu. xvii. 1, 2) and
Matt. xxvi. 24 (ilk. xiv. 21 ; Lu. xxii. 22) in a manner which sug.
gests quoting from memory. (3) A third passage (Sanday, p. 70)
contains a quotation from Isaiah (xxix. 13) differing from the
Hebrew and from the similar LXX. (which is, 4yy;(€, fioi 6 \ahs
oCtos 4,- -Tif ordfiaTi ot.Toi;, Kol eV toTj xt'^of-" outSi/ Tinialv ^t,
ri 5f icapSio airdli, iro^J^o. oTre'xn di' ^/iou), and substituting a con-
densed and antithetical form, oStos & \ahs toTs vtUccnV /.e ti/.?, i,
St KapSitt owi;' irti/i^a. i-nta-Tty ii' ii^ot,- which is also fornd in
Matt. XV. 8 and Ilk. vii. 6 (excei)t that they read awi'xii for
OTfffTii'). The inference has been drawn that Clement is quoting
from our Gospels. But this is not the only passage where iiuota-
tions from the Old Testament In the New ajipear to have been influ-
enced by an "ecclesiastical use," arising in some cases from a desire
to make the application closer (compare Jo. xix. 37 with the LXX
version of Zech. xii. 10, and note that this vei-siou is exactly quoted
by Justin, and allusively by the author of the Apocalypse, i. 7), in
part from abridgment or other causes (compare Mat. iii. 3 ; Mk i

3 ;
Lu. lu. 4 with Isa. xl. 3). Therefore, even though the citation

in Clement exactly coincided with the citation in Mark and
Blatthcw, It would not follow that Clement cited it from them

;

and as the quotation is not identical, the probability is that it is
quoted by Clement, with a slight alteration, from memory of

ecclesiastical use." There is also in chap ii. ("more gladly
givin" than receiving ") Rji allusion to the saying of Jesus men-
tioned in Acts XX. 35. Our conclusion i3-(a) that Clement of
Kome, about 95 a.d., is proved to have a knowledge of the several
scattered, sentences in our common tradition which he quotes as
words of the Lord," but very loosely and freely; (4) that his

quotation of the Old Testament appears on one occasion to be influ-
enced by Cliristuin "ecclesiastical use"; (c) that he uses (but whether
as a quotation or not we have no means of determining) some words
not found in our Gospels, which words are attributed to Jesus by
the author of the Acts of the Apostles.
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I

Early in the second century we for tlie first time meet with a

besides an ample and somewhat exa<-erated refeience to the star in

Ma t U^^thre'e or four (Westcott, Canon, p. 60) short but strikmg

nhrases peculiar to Matthew. But none of these passages hare

S^aTkrof^quotation, the words of Matthew being m -ch cas« en.-

bedded in the writer's own words. It is remarkable *' at the ouW

words of the Lord expressly quoted by Ignatius are words not found

To any of our synoptic writers :

'
' And when He came to those about

«oO Peter He siid to tlien,, Take, handle Me, aud see that I am
.""'1 b:dUess demon." These ^r<i\ ^'^-S^u'".i/l/Te
likeness (the word <^7J^o(<)V^ffaT€ is in both) to Lu. xxiv. iy, are

expressly said by Eu'ebius to be derived from some source unknown

to him and by Jerome to be derived from a Gospel which he had

transkted (from Hebrew), and which was read in 1>.3 tune by the

Nt^aenes (Kuchhofer, p. 449); and, according to Or.gen. the

D^^™ occurred in the teachiug of Peter. It is, of course impos-

^bu'lor u upon this evidence, to detemiine whether Igaatms

mioted from the Nazarene gospel, or from the teaching of Peter, o.

?rom some other aocament''or tradition embodied before or af er in

both thl documents. Our conclusion is that, by the middl o^

the second century, the writer ot the Vossian version of Uic ignatian

enJles wa^ fan.iUar with the Gospel of Matthew, bu that he

X used oUier sources (not known to us) when quoting the words

of the Lord m supjiort of the material resurrection of Jesus.

In the Epistlelof Barnabas (1^0-l"-=
.t"),^ f°"°f„te Yi^

tKe first apparent reference (if wo except the
'if^'-^^'iV,^.^,^^'.

"^„

mmslv iusigned to Jesus (chap, vii.) are not found ,n our Gospels.

P'Ev'uro faith He, the; tha? would sec Me -'Ito'ich My king-

dom must take Me, through persecution and suflenng. It is most

fn'oVrunate that the ine.vactLss of the verifiable qu^atmns in this

epistle i.revents us from laying much stress upon the authors

^fateinent .as to the source of those
^^^'^^f^^^^J^^^te ' sai^h

e.-camplc. in chap. !=vi.. the au hor has ^he sc upture saUh

And it shall come to pass in the last days, that the Lord will

deUvc'r up he sheep it Hi.s pa.sturc, and their sheepfold and

to-wer trdestrnction*. And it so happened as the Lord had

sDokeu
°

But we know of no " scripture" contaming these

wW' and the probabiUty is thnt the author was^ quoting froni

memor'y and erroneously, as when (chap, v.) he combines Isa i.i 9

rndWisdom iL 12, as foUows :
" The propM speaks against Israel

Woe trthdr son because they have counselled an evil counsel

a^inst themselves, saying, Let us bind the Just One because- He

ffd sn easfnAo us. " Ou?«nclusion is that, if Barnabas is deceived

W hTs me nory in attributing one pas.sage to " wnting" or scrip-

tL"™e nay bo deceived about another, andthat we consequently

an*;;ot'f:eUu^e that he is quoting Matt, xxii^
lVthTt\he"aSho

and not from memory of oral tradition. But (a) that tbe antnor

w^ acquainted with passages found in Matthew is cer ain and (6)

itTs alio certain and noteworthy that tl'e only words
f

the Lord

quoted by him are quoted from sources "o' '^"°7, ,\° "^^..^ ,,^„
Polvcaro (born about 69 A.D., died 155 or 156) quotes (cnap.

ii ) senten^s from the Sermon on the Mount, similar to those

qulted by Clement above, with the preface "reniembenng those

Ss which the Lord said (while) teaching, Judge not kc

The quoTation, like Clement's, - antithetical and compressed, bu

neither in order nor in words agrees so far with tleraents as to

seem to refer to Mat. xx. 28: Mat. ix. 35; Mat !^l;• 1^.'
'j?-,^^;^*;

There are no supposed allusions to apocryphal ^ntmgs in Poljcarp

(Westcott. Canon, p. 61). It will be
f!J?/[°".^,^^,^t%^,ta.

said above that there is nothing "ni^arkablen the great vana

tions with which the " Sermon on the Mount as taught and

quoted amontr the ChrisHans in the first century. Like tne

^'Lord's Pnivir
•'

it has not a literary but a practical interest; and

bdnc mucHsed in many different churches from the earliest times.

Sy nature ly have assumed many different shapes serviceable

fofcatech ste and preachers. This consideration (and the possi-

Wlities of variation arising from translation) may easily account for

the variation between Clement and Polycarp, without necessitating

OT jilstify ng° even as a working hypothesis, the supposition that

Clement or Polycarp, in quoting the " Sermon on the Mount,

quoted from other documents than our existing Gospels.

The " Shepherd " of Hermas, written about 135-40 A.B.. con-

tains no distinct traces of any writing of Old or New Testament

(Sanday, Gospels). This is worth bearing in mind, as a wammg
that tlie nature of the subject will greatly affect the number of

quotations from the scriptures in any early books. The allegorical

nature of the "Shepherd," intended more as a stimulating tale

than as a polemical or hortatoty discourse, dispenses with scriptural

illustrations; and in the same way Justin, in his Second Apology,

refrains from quoting the scriptures, while in his other works he

multipUes quotations or references. In appealing to the heathen,

Justin "quotes the scriptures only when he must speak of things

beyond the range of common history, preferring elsewhere to appeal

to external documents such as the enrolment of Qnirmus and the

Acts of Pilate" (Westcott, Canon, p. 110).

Papias, who wrote about 130-140 A.D., composed five books,

entitled "E-xposition (.•ft7^^€»s) of the Oracles 'of the Lord-

It is (apparently) in an introduction to this work that he speaks

(Eusel)., iii. 39) of traditions gathered from different sources : But

I will not shrink from placing along with mv inteiTre atious

(4pM77«ia.s) as many (traditions) as at any time I learned we 1, and

well stored up in memory from the eldei-s." The noun " .nter-

pretations" (^p«,«.'«..) may receive sonie l>gtt from Pap.ass owa
' use of the words 4pM^«.^'6> fnd ep«n.ei<. as ^7'^^. "'*''«,

'^'"^c

chapter of Eusebius. « Ma.k," he says " was th\'"
"J"^'^;.

°^

Peter {hy-^v.'^'n^ Xlirpou >t.o>c,.os) :"= again, " >'atlh^"', 7'°*«

his scr ptures ( ^7.=) in Hebrew, and each man ,n erpreted them

(^LvAL) as he best could." So Eusebius himse t m the preced.

ing chapter tells us that some believe Clement to have "inter

prlted"'(4p.,«Cra.) Panl's (Hebrew) Epistle to the Hebrews into

breek. Our conclusion would be that the word .pM1«I«. «»?

here mean something moie than mere " eop"'entary ; it may

imply that he, as others had done, wiote an inten.retat on of ttie

"Logia," accompanied by comments and by supplemeDlary tradi-

tions At all events he does not speak of any one Gieek

" interpretation
" of Matthew as being as yet paramount and autho-

ritative", so as to exclude the necessity of further ",;>te|pretat,ons

Of Mark he speaks (in .the person of "the elder') almost apolo-

Eelically, imp ying that his narrative had been censured for its

fncompletenels^anS unpolished style; and he defends it by T'ofDK

a trid tion from " the elder" (.apparently, John the elder) thns :-

"Mark having become Peter's interpreter, w.ote down accural^

all that he remembered-not, however, in order-both the word,

and deeds of Christ. For he neither heard the L-d. "«' ^t fch ..I

himself to Him, but later on, as I said, attached himselt to 1 etei ,

who used to adapt his lessons to the needs of the occasion but not

Is tliou"h he were composing a connected tieatise of the discouises

?a<kI V r X07;».) of the Loid : so that Mark committed no error

n writing down some matters just as he remembered then. (aTc-

nv^LviJ^t) For one object was in his thoughts (ivhs yap »to«.to

Cplo-a'-Jto make no omissions and no false statements m what

^\\'nc'lfef this exactly applies to our Mark. If we desire to know

wh"t s mean by Ma,k> not writing " in order." we have onIv ta

Tuin oTuke, who made it his object to write ' m o"ler. «id

whose arren'-ement, chronologically as weU as ait'stically, differe

from Ma^. It is true that we maybe d'sposedto think Ma.k

»

"order" not inferior to Luke's; but .the fact '?.>''.'i'=P"t<ible.that

Luke attempted to write "in order," aud that his "order" diffe.s

cons derab?) from that of Mark, who manifests no puipose except

the desire to put down what he knew as he remembered it It has

le ,1 shown above (see p. 802) that Mark's Gospel is '/ther a col-

lect on of anecdotes than a connected i^arrative ; and of such a

col ec?ion it would be natural to say that .t was not written a^ an

Orderly narrative. To the single evidence of Papias. «len«d from

an unknown elder, not much importance can be attached ;
and it

^rrtrfmTbtuI whether the most searching investigations wil

^ver determine wirhrtainty the name of the°author or authors ol

r.^ho,liH^l the eorlv common Greek tradition, it wou'd be easy toseo

how tteFh't and Third Gospels came to resemble the Second

Sl^lthough all th- Gospels are --frvXa^ttern^^

Tvfdlnceta'g'^^sf^rth^ry'^a^^^

"TT Ti„ Fn-Iish will wactly express the word \6yia. wliich wm

Ja';:ine;:"r/^rerC'^>ioLnL.e,ety "sa,.„g»" but " ScH,.

» Cf. abo Clem. Alex., Slrom ''^"•'^'^
,, ^„ explanation of th.

diflerence .n ..,le between the F'"' «"« ^e ond EP"le /«
^ ,_,r„ ,^

u»ed different interpreUrs <K«J'h°'f;,P^^„'«„t Z\ wh t rap.as ,no.nt when
not «hell.er the statements of Pap.ds a,e eonect ™

;pa,mi<".
be si'Oke of Maik m ip^<|ytvr„s. and of hiin«lf as v>Tit.ng tp^
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must adirthat it exhibits uo signs that the portion before the call of

Matthew was written from hearsay, and that after the call of Matthew

by an eye-witiess. But there seems the following strong argument

in favour of the tradition of Papias as to the authorship of Matthew:

if there was no basis for it, if it was a mere fiction or guess, why
not select, as the author, some more distinguished apostle, Peter,

John, or James ? This argument is neutralized by the following

consideration. The apostles (Actsiv. 13) were known in the earliest

days to have been unlearned and iennrant men ; and although the

Holy Spirit gave them power to speak and teach, it was less natural

that they should be inspired with power to -write and to compose

connected treatises. But Matthew being a publican, and necessarily

ready with his pen, might naturally be supposed in the post-

apostolio generation to be a skilful writer ; so that if an early

tradition with general apostolic authority was committed to writing,

the church would naturally select Matthew the publican and ready

writer as the special author of it. Nevertheless, the testimony of

Papias is important as attesting the belief (1) in a Hebrew origin

for the Logia or the Gospel scriptures, and (21 in an early multipli-

city of "interpretations."

The apologetic tone in which Papias introduces the traditions,

which he " will not shrink from placing along with the interpreta-

tions" of the scriptures, indicates that the written scriptures were

gradually subordinating tradition. He nowhere expresses an

opinion that the Logia are unauthoritative, but he implies that

they reijuire "interpretation," and adds (almost as though it were

an idiosyncrasy) that he set a great store on supplementary tradi-

tion from the sources nearest to the truth,—not only taking plea-

sure in those who taught the commandments that came from the

Lord (who was) the very truth (i.e., the disciples of the Lord), but

also questioning any who had " attached themselves to the elders,"

whom he used to examine closely on the utterances of Andrew,
Peter, Philip, Thomas, James, John, Matthew, or any other of the

disciples of the Lord, and on the sayings of Aristion and the elder

John, the disciples of the Lord.'

• Eus., H. E; Hi. 39 : Qvk oKvtitrm Se trat Kal oaa irork Trapa Tthv Trpea-

ISvTfputu KnXoJ? f/iadov Kal ^a\ajs €ftt/titi6t/tu(Ta, avurd^aL Tats epfitj-

vtiai^, lia^efiaiov^cvoi irepX ab-ToiV dXitdcLav' ov yap ToTs tcl iroWa
Xiyovaiv e'^atpov, uxnrep ol -noWoi, dWa Tots TaXijO;") SiSdarKOvaiUf

oi/ok Tois Tas d\\oTpia'! eifroXd's fivrji^oveuovaiv, dWa toIs Tas trapa

Tou Kvpiov Tvi TTi'iTTei ieoofifvo^ Kal d-n' avTrjs irapayiyvofieira^ x^j
a\i]6eia?. fl ci irou Ka'i irapiiKoXovGiiKwi Ti? toic irpea{ivTcpoi^ kXQoi,

xous Tu>ii TrpeafiuTepwit dvcKpivov \6yov^' Ti 'Avdpca^ fi ti IleTpc;?

<lTr€V 11 TL (ttXiTTTTO? fj Ti Qoifid': j) 'laKuj/Jos f; Tt 'Iwdi/yfjs fj MaTOaio?
V Tfi tTSpOl TUiV TOU KVp'tOV Hadl]TU>Vf H T£ • 'AplffTltDV Koi 6 "TTpeff^U-

Tepoi 'Sutavvn'S ol tov Kvpiov p.aQi)Tal X^yovai. It is maintained by able

sctiolars (from whom dissent can be expressed only with great difBdence) that

the Xiyovai indicates that Aristion and John the elder were living, while the

(iTTev indicates that Andrew, Peter, John the apostle, Jiatthew, and all the

rest of the apostles were dead at the time " when Papias began his investiga-

tions" OVestcott, Canon, p 69). Now, John the apostle is supposed to have died

at a veryadvanced age, about 98 a.i>., and Papias (Lightfoot, Contemporary

Rcciew, May 1873) to have been bom about 60-70 A.D., and to have written

(Westcott, vt sup ) about 140-150 a.d. We have therefore to suppose on this

hypothesis {a) that Papias did not " begin his investigations" till he was twenty-

eight or thirty-eight years old (r.e., not till seven or seventeen years after he

had attained to manhood), although tlie apostle John was living all that time in

his immediate neighbourhood ; (^) that two personal disciples of Jesus outlived

the aged apostle John for a period long enough to enable Papias to conduct a

systematic investigation into their traditions during their lifetime. "Impro-
bable " is too mild a word for 6uch a hypothesis. It seems very much more
probable that Xiyovatv is simply the graphic present used for variety. Papias

desires to make a distinction between the dicta of the apostles and the less

authoritative utterances of Aristion and John the elder, who were not apostles.

For this purpose he not only (1) mentions them separately, but also (-) vaiies

the constmction, changing ti into a Te, and (3) ctTre into Xeyei. A hundred
instances might, be given from the Gospti of St John alone, where tlTre and
Xe'yft are u'^ed indifferently and alternately for the mere purpose of variety;

see John Iv. 9, 10, !1, 13, 15, 17 (Ms), and the whole of the gospel pMsim. And
for the use of Xeyei i« a dependent sentence following an imperf. indie, com-
pare Plato, Apol. 21 B., ijTropovv Tt TToTe Xf'-yej, *'l was in doubt as to what
(the oracle) meant." It is true that Euscbius, though he denies Irenajus's

assertion that Papias was ft hearer of John the apostle, maintained that Papias

heard John the elder. But he appears to have no evidence for this statement

except the eentcnce just quoted, and tlie fact that Papias set dol^-n certain

traditions of John the elder, mentioning him by name, llis words are: " 'Api<T-

Tiwvo^ ih Kal TOV irpeafiuTepov 'Ituduuov avTvKOOlf eavTOi^ tpi}{Ti

ytvccQai. 'Ovofia^Tt yovv iroXXaKti avTuju fxvtjuovevcra^ ey toT?
ain-ov truyypa/ifxatTi Ttdiitrii/ aiiTuiv •Jrapa66acts. This Is quite InsufRcient

In face of the great difBcuilles in such a supposition. The only tradition of an
elder quoted by Eusebins from Papias with any words of preface begins thus:
"The elder said this also," Such a preface Is quite consistent with the supposi-

tion that Papias had heard the tradition, not from the elder himself, but from
one who had attaclicd himself to the elder (TrapiiKoXovByiKw^ tm 'Trpcafiv
Ttpwi; and the above-quoted ecntcnce of Papias itself better piiits such a
aupposition, for the " cross-examining of those who had attached tliemselves to

the elders " naturally applies to all the names that follow, and more especially
to John, since he L expressly included In the class of " ciders." " I used to
cross-examine any that came in my way who bad attached themselves to the
eldcra (asking them), what said Andrew, . . . and about the sayinga of
Aristian and John the elder ;" surely the natural inference is that Aiistion and

It must be added that Papias, besides recording the raising of a

dead man by Philip, and the drinking of poison without injury by
Justus surnamed Barsabas, is said by Eusebius to have narrated

several " strange parables and teachings of the Saviour," and other
fabulous matters, originating from a literal understanding of figura-

tive expressions. He also published "a story about a woman
accused in the presence of the Lord for many sins, which is con-

tained in the Gospel according to the Hebrews " (Euseb., i£i.) It

has been demonstrated by Dr Lightfoot that Eusebius, in treating

of the disputed and undisputed writings of the earliest times,

adopted one course for the former and another for the latter. (1) As
to the disputed books, the antihgomcna, he pledged himself to
" record when any ancient writer employs any book belonging to

their class;" but (2) as regards the undisputed canonical books, he
only professes to mention them, " when such a writer has something
to tell about them" (tIvo. irepl tuv (v5ia6T]Ko>v ftpijTai) Contemporary
Review, Jan. 1875. "We are not therefore to infer from the silence

of Eusebius that Papias did not know or quote the Gospels of Lnke
and John, but only that he said nothing about them; which of course

might arise from either of two causes, either because Le did not know
of their existence, or because, knowing their existence, lie "had
nothing to say about them." \\^lat bearing this may have on tho
authorship of the Fourth Gospel we shall see hereafter. But, so far, we
see written scriptures still (1) supplanted by oral tradition

; (2) freely

criticized as inadequate; and (3) accompanied by memoirs of various
intei-pretations from some Hebrew original; though rapidly emerging,
if they have not already emerged, to authoritative definiteness.

One fact is of the highest importance. We have seen that Papias
was of a curious disposition, discontented with the written records

before him, and anxious to supplement them by traditions. He was
also, according to Eusebius, a man of no great judgment, fond of re-

cording wonders, and, by his own account, fond of recording novelties.

If therefore there had been any other non-canonical Gospel at that
time, rivalling our present Gospels, and known to Papias, it seems
probable, if not certain, that he would have used such a book ; and,
if he had done so, Eusebius could not (in the execution of his plan)
have failed to mention such a use ; but Eusebius makes no mention
of the use of any non-canonical gospel by Papias. Even in the
narrative of the sinful woman mentioned above, which was found
in the Gospel according to the Hebrews, Eusebius expressly avoids
Baying that he derived the narrative from that Gospel. He merely
says that Papias "ha,s published a narratfve which is contained in

the Gospel according to the Hebrews " (it is probably the narrative
interpolated in Jo. viii. 1-11) ; whereas, almost in the same sen-

tence, he says that Papias "has used testimonies from the First

Epistle of John." This negative evidence from the silence of
Papias is strongly in favour of our Gospels.

In the works of Justin Martyr (who is supposed to have written Justtn
his Apologies and Dialogue with Trxjplw, 145-147 A. r,; so Hort, Slarty».>

quoted by AVestcott, Canon, p. 98) we find definite and abundant
mention of written documents containing the facts of the Gospel
narratives, but no assigned names of authors. The Gospel is by
him considered as a whole, sometimes called fiiayyfXia, sometimes
fvayyiXioy, but frequently Ta airofxvr]ixovivp.aTa Tiav dnoaT6\aty,
and once (when he is referring to Mark's Gospel) ra anoy-vnuovei-
/rara Tlirpov. Bearing in mind Xenophou's well-known diro/inj-

fiOfivfiara 'Zoiitpdrovs, from which title " the word had already been
borrowed by several writers" CSYcstcott, Canon, 108), we might
natcrally infer that the memoirs were not written by tlie apostles,

but about the apostles or rather about their teaching ; and this

view is confirmed by what Papias says (above) about Mark, that he
aTre/iy-rniiyivere, " recorded from memory," the teaching of Peter.'

This probably was originally the meaning of the title as applied to
our Gospels ; but it seems to have been imderstood diflferently by
Justin, as though it meant "written by the apostles," For in

describing the descent of the Holy Spirit on Jesus at His baptism
he rises the words, "The apostles wrote," It might indeed be said

that he has in his mind Matthew and John, for John also records

John are included in tho " elders," If this bo so, every difficulty vanishes;

Papias, though placed before Polycarp by Eusebius, may have been naturally so

placed because he died before the aged Polycarp, so that his work fell in a period

preceding Polycarp ; but he may have been born about the same time or later,

say 80 A,D. In that case the last of the apostles would have passed away before

Papias was nineteen; and when Papias began his investigation.' he would neces-

sarily have to rely on the pupils of tho elders, since tho elders themselves,

whether apostles, as Andrew and Peter, or mere elders, as Aristion and John,
had all passed away. If, however, it should appear after all that Papias did hear
John the elder, it follows that, when Irenxus described Papias as " the hearer of

John," ho either (1) meant John the elder, or (2) confused John the elderwith
John the apostle. In either case most important consequences might follow,

bearing upon the ntithorship of the Fourth Gospel. For it follows that, if here,

then on other occasions, when speaking of the authorship of the Fourth Gospel,

Irenxus either (1) may have meant John the elder where we at present suppose

him to mean John the anostle, or (2) may have confused John the elder with

John the apostle.

' Clement of Alexanu,.a (Ens., ff. B., vL 14) expressly says that Peter had no
part In the composition, end did not even encourage it. There «eem8 to havo
been an early and not unnatural tendency to depreciate the Second GospeL
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»y;„ . ^„f c;t John's Gospel i^ not on^o quoted in the whole of his

il*^k»7nd it is iuconceivable that, in this latent ash.on he should

have refeiTed once to a writing as apostolic, which elsewhere he

!^wer auo^es It seems more likely that J^'tmconsidered that the
Bcver quotes.

. written bv Peter, so that the first two

Sr:r:re7ent7Cre wdUeu by apostles , o. else that he con-

^^1 ?L First Gospel not to have been written by one apostle,

Lt to have been a joi^t apostolic production. Elsewhere, in de-

,n-Wn^the a-onv of the l^rd (Lu. xxii. 44), a passage peculiar

I^fz^'^ierTi^ru^sumce t/state a few gene.l cone us.n^

deduced from an examination of his use ol lue uiu

Testament.
a tT,=r, n what Justin is writing polemi-

passages are ^^ot-^^ ''""^
°;ei^odird (sometimes with a closer

"^F' r:?he Hebrew ori^n^)Ty Christian use and adaptation to
return t^t^e Hebrew o^g^^^

J ^ „„ti„„3 „f hjs own m the

"T^SenTpoSc^'^ror: SULblfto^'tL New Testament nar-

"Rr;iewin. the quotations from the apostolic f^'l^f" Sf^^/^^^^^

raying quoted in AUs x^-
f^' 'f" allusivelv, but quotes a "word

sentences from Matthew four times ^''^'^^'^Z /^^he Epistle of

of the Lord" found in no gospel. The author o.t 1 ^^^

Barnabas
<l-^;i^ if„tV°fi^'t TptsX'^fX" w^^ whUe four

small modicum of <l"°t^t>'"». ^, '''"*°,
^'^ueh more^non-canonical

(say a fourth) is "°n-<=^°°°"^'' ,^°^ gXbi J^tin, who in two
matter might we naturally expect *- 6"^ in JusU

,^^^ ^^^^.^^_

works n notes our Gospels 67 times
(^.^"^aU a so expect to find in

ally in long contmuous passages \\ e shaU a so P
^ j^.

Justin many misquotations of «« G-pels ari^m^^
eorruptioAs to

tions and corruptions of tf «xt lor i

gutj^eted originated

which the New Testement has ever been s^b^^^^ ^

within a hundred years after it was c<"up°sea
^ j

'

^-^^ ^e
by Sanday,.p. 135).

. f SX^edappendii of Mark, which' the
found quoting the -* P°lated appenduc

^^ ^^ .,^^ _

general consent ^ scholars now r^^o
f j„3ti„ f„m the

lV1i,!:^^rt^tutuVm«/than';S:Verences of Codex D from

*^=:^se -f-«^- l^r^' ^'^^tJ^^XS
not at the large, but at *^=?''"

^^P°""l narrative, and at the
^hich Justin has introduced >u^oAe Gospel "-^at^-.,^

^13.
comparative .-""^^

^trons o7 quotatfon, DrVestoott has shown

^plamed'asausingiuherfrom sense of an omission or from the

10—29

morbid desire to find in each incident of the life of Christ the ful-

filment of some prophecy in the Old Testament. If, for example,

II ) he speaks of the voice from heaven at the baptism as being,

" Thou art W.y Son, this day have 1 besotten Thee;" this is ex-

plained (apart from the various reading in D, which no doubt

arose from the same motive) by a desire to see ij the voice a repeti-

tion of Ps. ii. 7. (2) If a fire is said to have been kindled in the

Jordan at the Lord's baptism, was it not natural that He who came

to baptize others with the higher baptism of fire, as well as that of

water, should Himself receive the highest baptism ;
or that the act

which was already technically known as (punffpLis, enlighten,

ment," should be accompanied (in the case of the Lord of Light) by

that sv-mbol which was specially characteristic of the divine pre-

sence « (3) If Mark recorded that Jesus was a "carpenter (a fact

not then suppressed by the various reading in Mk. vi. 3, owing to

such .iieen> « those of Celsus, Ongen, Cant. Cels., v. 34), was it not

fittin" that the Carpenter, who bade men lay hand on the p.ougli,

and take His yoke on them, should have "wrought when among

men, ploughs "and yokes" ? (4) If he speaks of the Magi as having

come "from Arabia," had it not been prophesied, Ps. ''" O"?'";)

10 that •• the kings of the Arabians shall bring gifts 1 (5) U the

foal of the ass on which our Lord entered Jerusalem was said by

Justm to have been " bound to a vine "must
'f.

""t
"f^,"^/^

^.»^»

been so, seeing that it was said of Judah (Gen. xlix. 11) ti«» ^e

bound his foal unto the vine" ? (6) Last y, since Isaiah predicted

(xx'ciii. 16 m LXX.) that "he shall dwell in a h,ghcaveol a strong

rock." was it not necessarv that the Messiah should not only be

born' in Bethlehem, but also " in a cave ' ?

In all these additions there is absolutely nothing to make pro-

bable or even suggest (even though the •'fire' *t the baptism of

5sus'isment°oned"inan apocryph°al Gospel) that Justin used any

other written Gospel than those known to us These ttougbts and

others like them were floating in the atmosphere of every Christian

church in those days. They were the results naturally developed

roTtha" habit of'appeal to prophecy which has produced -en
^

onr own canonical Gospels, not inconsiderable effects ,
and mere is

notCg in Justin's additions that is not capable of being explamed

?rom^he^me method (developed a little further) "=/hat by «luch

we may explain Matthew's addition about the potter s field, a^d

possTbly some of the other passages peculiar to the First and Third

Gosnels Nor does tho omission of the names Matthew Mark, and

Luke bv Justin, throw any doubt upon the supposition that he used

tire Gospels called by those names. It is quite possible that the names

were riven to hese^Gospels long after t\eir composition The very

Htle -'The Oosp4 -.rrMrding to Matthew," &c. (rot q^,
or In,.

MaUhew) ndicates that, even at the time when the titles were

"
gned. the compilers were regarded rather

^-f
ors of an d and

received tradition than as authors of a new book. It is therelore

ouite possible that Justin (who mentions John by name as the

^
i,!,r^nf the Apocalvpse) may have used the first three Gospels,

:nd j-et have^ee'n Sor-t of t'he names under which they are now

'"Th?e*; most important facts remain to be mentioned, (a) Justiti

tells us that in his days the memoirs of the apostles were read with

th books of theTrophets in the service of the church. This pubhc

readin° of the memoirs must have given, if °ot a complete security

at least a considerable guarantee, against material alterations The

bons, yet (1) he set a sP^ciai y<u
v„ii„ved these to have been

M°be^X\Tat!ft^'^lpfult^^^^
educated Greeks and Romans) nor on the Ion e^le^^

^^educated Greeks and i^omans, no -—;-
„f „„ Gospel

in Chiist's parables, yet he covers the gr^P ^^ ^^^^^

' '".7 he Lord (4) the while of this narrative (with the exceptaon

of°t°hffew unTmportint incidents mentioned above, and one or two

in which Justin uses
'^'\^^'^'''''!,ZTcTy^h LnV .'.•«<»^,t.-,130).

foaost always agrees urbatim >sith Matthew or wiiu
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traditional sajnngs of J«ius) is foiind in Matthew, or jrarlt, or

Luke, or in all tluee; and there is also a reference to an incident

recorded by Mark alone
; (5) he never, as from these memoirs,

quotes any words, or alleges any incidents not found in our Matthew,

tiark, or Luke ; (6) lie never quotes any rival Gospel, nor alleges

any words or facts which make it probable he used a rival Gospel

;

(7) such non-canonical sayings and facts as he mentions are readily

explicable as the results of lapse of memory, general looseness and
Inaccuracy, extending to the use of the Old as well as the New
Testament, and the desire to adapt the facts of the new scriptures

to the prophecies of the old. Our conclusion is that the memoirs
of the apostles which include so much that is contained in our first

three Gospels, and which wore continuously read in the services of

the church from the time of Justin downwards, cannot have passed

into oblivion a few years afterwards, so aa to have given place to

rival Gospels not known to Justin. They must be identical with
the Gospels, to some or all of which testimony is successively borne
by Marcioa (140 A.D.) in spite of his arbitrary and entirely un-

critical excisions; by the heretical Clementine Homilies (160 a. D. ?)

in spite of occasional use of apocryphal sources ; by the Muratorian
fragment (170 A.D.); by Athenagoras and Ptolemseus, and the

churches of Vienne and Lyons (177 a.d. ); till the century closes

with the affirmation of Irenseus, who not only uses three synoptical

Gospels with the Fourth so fully as to leave no doubt of the identity

of hjs Gospels with ours, but also is so convinced of the essential

necessity that there should ba four and only four Gospels, that he
discerns in the quadriform nature of the cherubim a type of the pre-

ordained quadriforra nature of the records of the life of Christ.

'

Iq the foregoing remarks attention has been mainly
directed to dufinite evidence, whether external or internal.

Limits of space, as well as other considerations, prevent

the discussion of that more indefinite evidence which might
perhaps be called indirect external evidence, and which
would treat of the influences amid which the Gospels
grew up and by which they were likely to be moulded.
For such a discussion it would be necessary that we should

place oursel/co in the position of a disciple in some early

congregation of Jevrish or Gentile Christians, and en-

deavour to realize the influence exerted upon the Christian

records—(1) by prophecy; (2) by heathen religions; (3)
by Eastern metaphor acting upon Western literalism; (4)

1 * As a good deal of stress has been laid upon the apocryphal Gospel of the
Hebrews, from which (accordinfj to the testimony of Jerome, Kirchhofer, p. 449)
Jgnatios quoted, it may be well to show that this was later than oar Gospels.

(1) We have seen above (p. 807) that in the common tradition 'Iijo-oi't Is

faabitoally employed, and that the use of o Kvpioi, "the Lord," in nairative is

s anre sign of later origin ; but " the Lord " is habitually used in the narrative
of the Gospel of the Hebrews (see Kirchhofer, pp. 450, 453. 4S4). (2) It softens

moral difficulties: (a) in the story of the rich yonug raani the Lord says to

him, " Behold, many of the brethren, sons of Abraham, are covered with dung
and dying for hunger, and thy house is full with many good tilings, and naught
foeth forth at all from thee to them," thereby blunting the point of the young
man's rejection: (6) after the words " If thy brother shall sin against thee"
(</. Matt XTili. 22), Jesus adds, in the Gospel of the Hebrews, "in word, and
U he shall make thee amends" (/(>. p. 454) (in rerbo el satis tibi feceril); (c)

the error in Matt xxilL 35, "son of Barachiah," Is corrected Into ••filimn

Jojadffi,"* Jerome (/?». p. 455). (3) It increases the marvellous element: (a)

At the baptism of Jesus, " It came to pass when the Lord was come np from
tlio water, the whole fountain of the Holy Spirit came down and rested

nnon Him, and said to Him, My Son, in all the prophets I was awaiting
Thee, that Then mightest come, and that I might find rest in Thee; for Thou
art My rest, Thou art My first-bom Son, who reignest for ever" (/&. p. 454),

(6) hence the Holy Spirit is called the Mother of the Lord, and it is said by the
Lord, " But now My Mother, the Holy Spirit took Me by one of My hairs, and
carried Me away to the Mount Tabor" {lb p 451); (c) after His resurrection,

U is added that the Lord ordered a table and bread to be brought, and caused
His brother James to break his fast, when James had sworn not to eat bread
till he had seen the Lord; in this story James is called "James the Just," a

title which* in itself is a mark of late composition.

To this note we may add that Celsus, towards the end of the second century,

speaks of "the writings of the disciples of Jesus'' (/6. p. 330) as the source of

hia Jiiformatlon, and mentions nothing (so far as we know) of any importance
that is not found in onr Gospels. It is true that Ongen (Cont. Cels., it 74j, In

answer to Celsus's boast that ho had crushed the Christians with facts taken
from their own writings, replies. " But we showed (above) that there has been
a great deal of nonsensical blundering, contrary {irapd) to the writings of our
Qospels," Ac ; but if %ve refer to what lias gone before, we find that Origea is

referring (1) to Celsus's unfair Inaccuracy, eg ^ in saying that Jesus was
betrayed, not by one disciple, but by His disciples; (2) to such blunders as the

confusion ol " Cbaldsane " with " Magi ;
" (3) to his Ignorance of the number of

the disciples, &c. There Is therefore every reason to believe—for If Celsus had
attacked any apocrj-phal narratives as representing the faith of Christ, Origen

could not have failed to take advantage of the triumphant rejoinder which such

» mistake would have afforded him—that an assailant of Christianity, writing

before the end of the second centnry, knew of no writings of the disciples of

Christ upon which he could base any effective attaclcs af&inst their religion,

ttccpi gar four Gospels.

by the ritual and language of the Lord's- Supper
; (5) by

the universal predilection for the marvellous
; (6) by the

fall of Jerusalem. The results thus obtained would be in a-

great measure conjectural ; but, compared step by step with

the results deduced above, they would enable the reader

to feel additional confidence in conclusions supported by

the double confirmation of indirect as well as direct

evidence. The best work in English bearing on this sub-

ject is probably the translation of Keim's Jesus of Nazara
(London, 1876-79) ; and there is also much valuable in-

formation in the Appendices to Canon Farrar's Life of

Christ.

The Fourth Gospel.

AutUorship.

HvideiKe from earliest Tradition.—Before considering Early

the subject matter of this Gospel, it will be well to con-6^'<^"

sider the evidence, direct and indirect, bearing on the °5.*"

authorship. The author is not mentioned in the Gospel

by name, but only as " the disciple whom Jesus loved

"

(xxi. 24, 20), " which also leaned on His breast," and
to whom Jesus commended His mother from the cross

(six. 26 ; xiiL 23). The first writer who mentions John
as the au'.hor in connexion with a passage quoted from
our Fourth Gospel is said to be Theophilus, who wrote

towards the close of the second century (170-180 a.d.).

The Muratorian fragment (170 a.d.) speaks of the apostle

as the author of a Gospel, but does not quote from it.

But Theophilus quotes Jo. i, 1, as written by John, one of

those " inspired by the Spirit " {trvevii.a.TO'^opwv)." It is

a natural inference that Theophilus (at so late a date),

using the name thus without further definition, meant
by "John," the "John" best known to his readers, i.e.,

John, the son of Zebedee, the apostle. But there is un-

usually strong evidence to show that John the apostle

wrote the Apocalypse, so strong that we may assume the
apostolic authorship of that book with more confidence

than the authorship of any other book in the New Tes-

tament, except some of Paul's epistles. The question

therefore arises, how far does the style of the Gospel,
which was said by Theophilus (170-180 a.d.) to have
been written by John (presumably the apostle), agree with
the style of the Apocalypse, which we have so good reason
for believing to have been written by the apostle John ? If

we assume John to have been four or five years yovmger
than his Master, he would be, according to the commonly-
received date (68 a.d.) of the Apocalypse, about sixty-
seven or sixty-eight years of age when he wrote that
work. By that age (one would- suppose) an author's
style would, if ever, have reached its maturity. Even
if he were ten years younger than Jesus, so that he
was only a little over sixty years of age, yet his style
would not be capable of a complete transformation. But
when the Gospel is compared with the Apocalypse, in-
stead of similarity, we find an almost complete contrsst.*
The vocabulary, the forms, the idioms, the rhythm, the
thought—all is difi'erent. That the Apocalypse and the

' Such at least is the statement of Kirchhofer (p. 153), and it has
been reproduced in modem books. But part of the period of Irenaus
might precede part of the period of Theophilus ; and Irenaus quotes
John's Gospel (xx. 31) as from "John the disciple of the I/ord," in a
passage of his work Against Heresies (III. xvi. 5, or ed. Grabe, iii. 18),
a passage omitted by Kirchhofer.

* It is not necessary, however, to deny that the Gospel exhibits
traces of the Apocalyptic doctrine and thought. On the contrary, th»
impression left by a comparison of the two is, that the Gospel exhibits
an attempt to refine and spiritualize some of the more material and
concrete expressions of the Apocalypse. From this point of view, we
may say that "the Gospel is the spiritual interpretation of the Apoca-
lypse.

. . . The active and manifold religious thought of Ephesns
furnished the intellectual assistance which was needed to exhibit
ChnstL-mity as the absolute and historical religion in contrast with
Judaism and heathenism" (Westcott, Inlrod. la St John},'
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Fourth Gospel should have been written by the same aut> ^r

would be, we will not say impossible, but one «f the

most marvellous literary phenomena ever authenticated.

The change in Shakespeare's style, or in the style of

Burke, cannot be compared with this; for those changes

can be in part explained by the transition from youth to

maturity or old age. Here we have to explain how a

writer could completely change language, style, and thought,

after the age of sixty or sixty-seven years. It is possible,

but a priori highly improbable.

It has indeed been suggested tliat this change of

language may be explained by the lapse of more than

thirty years, during which the author was lii-ing in the

midst of a Geatile population. This assumes that the

Apocalypse was written in 68 A.r, before John had

resided in Ephesus, and that he wrote tne Gospel at the

Bge of ninety-eight. But (1) the minute knowledge of the

Seven Churches (Rev. L ii. iii.) makes it probable that the

writer had resided for some time in their neighbourhood

;

(2) the composition of such a work as the Fourth Gospel

fit the age of ninety-eight is in itself unlikely
; (3) it is by

no means certain that the Apocalypse was written in 68

A.D., and not rather in 78 A.D., simultaneously with the

fourth Sibylline Book (and the later the date of the

Apocalypse the shorter the interval between it and the

Fourth Gospel, and the more improbable becomes the

theory of the change of style). An hypothesis based upon
three hypotheses, themselves not proved or improbable,

requires much evidence before it can be accepted.

There is yet another difiSculty in the way of believing

that John the apostle is the author : the words of Jesus in

the Fourth Gospel (1) differ altogether in style and rhjrthm

from the synoptic tradition of the words of the Lord, and

(2) do not differ at all from the author's own remarks and
observations. So great is the similarity between the words
of the writer and the words which are assigned by him
either to our Lord or to John the Baptist that Dr West-
cott, commenting on Jo. iii. 10-21, 27-36, says {/ntioduc-

tion to the Gospels, p. 292), "It is impossible not to feel

that the evangelist is in fact commenting on and explain-

ing the testimony which he records. The comments aeem

to begin respectively at verses 16 and 31." The words
italicized (not by Dr Westcott) require little comment.
It b obvious that a biographer, who so mixes the words
cf his characters with observations of his own that a most
careful and scholarlike commentator is unable to feel sure

where the words of the characters end and the observations

of the author " seem to begin," cannot be supposed to be
exactly recording, scarcely even to be attempting to record

with exactness, the words of the characters themselves.

Yet it seems impossible that the " disciple whom Jesus

loTed " should either remember his Master's words so ill,

or else deliberately transmute them into entirely different

language of his own. A work of this kind, notwithstanding

the presence of historical elements, seems rather to deserve

to be called a poem, or a drama, than a biography j and
accordingly the same careful commentator who is quoted
above declares that " the spirit of parallelism, the instinctive

perception of symmetry in thought and expression, which
is the essential atid informing spirit of Hebrew poetry, runs

through the whole record " {Introd. to the Gospel of St John).

Such a work does not seem likely to have proceeded from
one of the sons of Zebedee, a fisherman of the lake district

of Galilee, not indeed a poor man, but still not a man of

letters nor of any great literary culture.

"The earliest account of the origins of th" Gospel is

already legendary " (Westcott, Introduction to the Gospels,

p. 255), as given in the fragment of Muratori (a.D. 170).

It is there said that, being requested by his fellow-disciples

and bishops to write, John desired them to fast for three :

days, and then to relate to one another what revelation each
had received either for or against the project. The same
night it was revealed to Andrew, one of the apostles, that
"while all caUed (the past) to mind (or while all re-
vised,—-' cunctis recognoscentibus '), John should write
everything in his oim name." Legendary though this
account may be, it curiously agrees with a passage in tho
Gospel itself which implies that others besides the author
were " revising," or otherwise assisting in, the work : " This
is the disciple which testifieth of these things and wrote
these things : and we know that his testimony is true

"

(xxi. 24). Yet immediately afterwards—in a sentence
which, though omitted by Tischendorf, is supported by
the MSS. almost n-ithout exception—the singular number
is resumed : "I suppose that the world could not contain
the books that should be written.'' This passage certainly

seems to indicate some kind of joint authorship or revision,

or at all events a desire to convey the impression of joint
authorship or revision, such as the Muratorian fragment
describes. The theory of joint authorship or revision is

confirmed by evidence derivable from the 1st Epistle ol

John, which is justly regarded (Light foot. Content}). Rev.,

1875) as a kind of postscript to the Gospel it begins
(like the Gospel, and unlike the Apocalypse, as also

unlike the 2d and 3d Epistles of John) without men-
tion of the author's name, and in the plural number:
" That which was from the beginning, which we have
heard, which we have seen with our eyes, which we have
looked upon, and our hands have handled, declare we
unto you, that ye also may have feOowship with us." Yet
at the conclusion of the first chapter, as though it were to

be understood that the whole was written " in the name of

John " (" suo nomine," as the Muratorian fragment has it),

the singular number is used, " these things write I unto
you" (1 Jo. iL 1, 7, 12, 13, 14, 21; v. 16).i So far

therefore as we have gone, the evidence Is very decidedly

against the supposition that John the apostle was the sole

author of the Fourth Gospel He may have written it (1)
through an amanuensis or disciple, who translated hi?

language (and possibly his thoughts also) in the process

of expressing them (just as Paul is said by some to have
written the Epistle to the Hebrews in Hebrew, and to have
had it freely rendered by one of his followers) j^ or (2) it

may have been an attempt on the part of a leading teacher

of the Johannine school at Ephesus to reproduce the spirit

of their Master's teaching after He had been taken from
them by death, an attempt of one of the Ephesian elders

to reproduce John once again in their church, surrounded

by Andrew and Philip and Aristion and the rest of the

disciples of the Lord, the former proclaiming and all the

r;st assenting to " that which they had heard, that which
they had seen with their eyes."* If during the latter years

of his life John was infirm end bedridden, obliged to

preach and teach by deputy,^ it is obvious that the " teach-

ing of John " during the last eight years of his life, when
the old man was now past ninety years of age, might be

* Of course the "we," whereby the writer identifies himself with

his readers (ii. 3 and pcissim), is quite different from the "we " men-
tioned above.

* The statement that Papias "wrote out the Gospel at the dicta-

tion of John," quoted by Westcott {Canon, p. 76) from an argiune^it

prefixed to an MS. of the 9tb cenlnry, is probably worthiess, except

as indicating an opinion much earlier than the US., that John did not

himself write the GospeL
* That a similar attempt was made to repi-oduce, as it were, tho

authority of Peter by a writer in the 2d century, we have seen above

(p. 814) in the account of the Second Epistle of Peter. But the cir-

cumstances and prolonged infirmities of the apostle John might maks
such an attempt far mora successful and a far more accurate repr»-

6enta*ion of spiritual truth.

Jerome, Comm. in Eg. ad Oat., VL 10, quoted in Westcott**

InlTOd. to St John,
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very different in language, and even somewhat diffe.-ent in

thought and substance, from the teaching of the apostle

himself; and a spiritual doctrine, taught in the Ephesian

church, and based upon three or four traditions affirmed

by the aged apostle, such as the tradition of blood and
water, might, even in the lifetime of the apostle, become
known, within a limited district, as the Gospel according

to the apostle John. How different, in language if not in

substance, may be a pupil's record of a master's teaching

may be perceived from Plato's and Xenophon's records of

the teaching of Socrates. But in any case, whatever may
be the authorship of the book, it must be admitted to be,

so far as we ha\ e- gone, in the highest degree improbable

that John the apostle wrote the Fourth Gospel with his

own hand at the age of ninety or nearly a hundred, in the

same way in which he wrote the Apocalypse at the age of

eixty or seventy or eighty,

Bvideuco Evidence from Quolations.—But we pass now to the evi-

Irom dence of the early fathers. Theophilus and Ireneeus are the

Sods first to quote John by name, but earlier writers, who do not
Papias. mention his name, quote words contained in the Fourth

Gospel. We will take Papias first. He tells us (see above,

p. 816) that he used to inquire about the dicta of Andrew,
Peter, Philip, Thomas, James, John, Matthew, or any
other disciples of the Lord, and also about the sayings of

Aristion and the elder John, the disciples of the Lord.

The order of names is remarkable, and it has been most
iageniously inferred (Lightfoot, Contemp. Rev., Oct. 1875)
that John is placed, out of his order of precedence, along

with Matthew, because the last two had left written

Gospels ; moreover the order of the first three, " Andrew,
Peter, Philip," quite unlike the synoptic order, is the order

in Jo. L 40-43, which suggests that Papias was aware at

all events of the story of the calling of the apostles con-

tained iu'the first chapter of the Fourth Gospel We are

also told by Eusebius that Papias " used testimonies " from
the Ist Epistle of John. This is, of course, no proof that

Papias quoted the Epistle with John's name (for quotations

of New Testament documents with the name of the

author are not common in the earliest writings of the

church) ; but it may be inferred that he regarded the

1st Epistle of John as an authoritative document ; and
the Epistle is so closely connected with the Gospel that, if

the apostle John is proved to be the author of the one, it

must follow that he is the author of the ether also. But
it is important to note that Papias recognized two Johns,

' both of whom were " disciples of the Lord ; " and Eusebius
tells us that Papias quoted certain traditions of the non-

apostolic John, distingu'ishing him as "the elder,"—"the
elder used to say," &c. Now Irenjeus—who speaks highly

of Papias, describing him (wrongly) as a " hearer of John "

(the apostle),—quotes Papias as one of " the elders who
saw John the disciple of the Lord," and who remembered
how he (John) had repeated to them certain teachings of

the Lord Jesus, to the effect that "the days will come in

which vines shall grow, having each 10,000 branches, and
in each branch 10,000 twigs, and in each twig 10,000
shoots, and in every shoot 10,000 clusters, and in every

cluster 10,000 grapes, and every grape when pressed will

give 25 measures of wine. And when any one of the

saints shall lay hold of a cluster, another shall cry out, 'I

am a better cluster, take me; bless the Lord through
me,'" <tc. {Apostolic Fathers, Clark's trans, p. 443). The
question therefore, arises, Which John is here meant ? It

eeems certain from the context that Irenaeus meant the

famous John, the apostle : yet he calls him nothing but
" disciple," and the tradition imputed to John (though
not eut of accord perhaps with the imagery of the

Apocalypse) is quite unlike anything that we find in the

Gospel or let Epistle called by John's name. _ On the

other hand, a passage of the Fourth Gospel (siv. 2) is

quoted by IrenoBus [Adv. Hwr., V. xxsvi. 2) in connexion,

not with John the apostle, but with " eWers," and possibly

as part of the doctrine communicated to Papias by the

"elders" ("the conte.xt makes it at least highly probable

that the passage was quoted from Papias's ' Exposition,'

"

Westcott, Introd. to the Gospel of St John). But, if tbis

be so, i.,e., if a passage of the Fourth Gospel was communi-

I

cated to Papias, not necessarily by John the apostle, but

by "alders," then it follows that among the "elders"
who communicated it to him may have been John the
" elder." Although this is, in great measure, conjectural,

yet, even as a possibility, it becomes deserving of atten-

tion, when placed in juxtaposition with the certainty men-
tioned above; (1) it is possible that a saying in the Fourth
Gospel was communicated to Papias, not by John the

apostle but by John the elder
; (2) it is certain that the

only passage quoted from Papias as coming from John
(the apostle) is not to be found in the Fourth Gospel
and in no way resembles the style or thought of the

Fourth Gospel. Again, the 2d and 3d Epistles of John,
which have the name of the author inserted, are written,

not in the name of John the apostle, but in the name of
" the elder," and they were so doubtfully regarded (per-

haps on that account) by the church that Eusebius places

them among the " impeached {avriXcyc/xd'a) writings,"

while Origen speaks of them as only possibly genuine,

and Jerome attributes them not to John the apostle but
to John the elder. Yet Irenaeus quotes this 2d "im-
peached " Epistle, not as the work of John the elder, but
(twice) as the work of "John the disciple of the Lord."
Evidently there is here, if not confusion, at least a danger
of confusion, and one cause of confusion can be immedi-
ately indicated. Papias tells us that both John the apostle

and John the elder were "disciples of the Lord." Now,
for some reason or other, Irenaeus, though he quotes

Matthew as "the apostle" {Adv. Hcer., III. is. 1) and a
speech of Peter as spoken by "the apostle" (76. xii. 1),

appears not to quote the Fourth Gospel except as written

by John " the disciple of the Lord," or simply "John " (76.

si. 1,2, 3, 7). It cannot indeed be assumed that Irenseos

is here (unconsciously) referring to John the elder, and not
to John the apostle. On the contrary, the more probable

explanation is, that John the apostle was himself called by
preference John " the disciple of the Lord," as being "the
disciple whom Jesus loved." ' Nevertheless it remains an
unfortunate fact that Irenaeus and Theophilus, who are the
first to quote John by name, give us no means of ascertaining

whether they refer to John the apostle or John the elder,

both of whom are described by Papias as being " disciples

of the Lord." In this state of confusion we are naturally

led to suspect that possibly the two Johns mentioned by
Papias (neither of whdmj as we have shown above, was
probably known to Papias himself) may have really been
one ; and this suspicion is confirmed by the testimony of
Jerome, who informs us that though two tombs were
shown in his time at Ephesus, one as the tomb of Johu
the apostle, and the other as the tomb of John the elder,

yet some considered the two persons to be identical;

"nonnuUi putant duas memorias ejusdem Joannis evan-

gelistae esse" (Jerome, quoted by Kirchhofer, p. 159).

We have not evidence to prove this theory, but neither

have we evidence to disprove it ; and we must therefore

leave the question who was the author of the Fourth Gospel

' Compare Fragments, Sin., "John the disciple of the Lord nud the
other apostles with whom he was conversant." Hippolytus duuhlea
the title (Christ and Antichrist, ch. 38), "Tell me, blessed John,'
apostle and disciple of the Lord." In speaking of the author of tie
Apocalypse, Irenaeus (Adv. Hear., IV. xx. 11) describes him notoriiy
fts the "disciple of the Lord " but also ae the diBciple " upon whom.
Jesus had leaned at supper."
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(so far as thg evidence of Papias and Irensus can help

lis) unanswered and unanswerable. Indeed it cannot be

denied that the probability is that Papias did not know of

its existence as an authoritative Gospel written by the

sou of Zebedee. For, had he known it, would he have had
"nothing to say" about its origin, about the contrast

between it and the_ Apocalypse, about the difference

between it and the synoptic narrative, and about the

interesting account of its composition given in the Mura-
torian fragment and therefore current before 170 a.d. ?

That Papias should have " nothing to say " about Luke's

Gospp'. is intelligible, because the dedication to Theophilus

speaks for itself ; but why he should describe the origin

of the First and Second Gospels and pass over the Fourth,

where there was so much to describe and where a joint

authorship was not only suggested by tradition but also

by internal evidence (John xsi. 24), is by no means easy

to explain. In the face of this silence we cannot attach

much value to the evidence in Papias for the apostolic

authorship, derived from the association of John with

Matthew in the list of the apostles. Against that evidence,

too, such as it is, must be set the fact that the only

tradition detailed by Irenoeus as coming through Papias

from John the disciple of the Lord is one quite unlike

the tone of the Fourth Gospel. The latter negative at

least neutralizes the first positive ; and the scale is thus

left unaltered, pressed heavily downwards against the

apostolic authorship by the discrepancy of style (when the

Gospel is compared with the Apocalypse) and by the

external and internal evidence of joint autjorship.

Evidence has been drawn from the epistle of Barnabas,

the " Shepherd " of Hermas, the Ignatian letters, the epistle

of Polycarp to the Philippians, the works of Justin, and
the Clementine Homilies, to show that the authors of these

writings used the Fourth Gospel (Westcott, Canon, passfni;

Sanday, Gospels in the Second Century, 273-298) ; and no
candid mind can resist the proof that some of them knew
and were influenced by the thoughts of the Fourth Gospel,

while some even used its language. But it is by no means
certain, indeed it is improbable, that they knew of it as a

Gospel ; and it is still more improbable tjat they recognized

it as a Gospel written by " the disciple whom Jesus loved."

Else, how comes it that Justin quotes Matthew about fifty

times and the Fourth Gospel once, or not at all?

Moreover, the apparent quotations of the Fourth Gospel

in the apostolic fathers show not so much the use of a

document from the first, as rather the influence of the

common atmosphere of the Asian churches, the floating

tradition of the Ephesian school, gradually merging into

a definite document, Barnabas, for example, speaks of

"water," with a certain mysterj', associating it with the

"cross" ; as also Justin seems to do, mentioning the cross

and baptism in consecutive chapters (Ix. Ixi.) of his First

Apology. But the Clementine Homilies, amplifying the

mysterious efficacy of water, as being the origin of all

things, and the direct recipient of the impulses of the

Spirit (ch. xxiv.), give a loose quotation of Jo. iii. 5, which

seems adapted for the Clementine context by being blended

with the baptismal formulary previously mentioned by the

writer in xxviii. 19 : "For thus the prophet has sworn to

ns, saying, Verily I say to you, Unless ye be regenerated

by living water into the name of Father, Son, and Holy
Spirit, ye shall not enter the kingdom of heaven." It

can scarcely be an accident that this same passage is the

only passage from the Fourth Gospel quoted in the whole

of the works of Justin Martyr. Moreover, in Justin also,

as in the Clementine Homilies, it is not so much the

Gospel as rather the substance of the Gospel that is given
;

and this too in a shape not so developed as that which

appears in the Fourth Gospel.

It is worth wliile to sketcli the growth of this passage, for the
process is a typical one, and will illustrate many other theological

developments. The doctrine of the new birth first appears (but
only iu its germ) in the synoptic Gospels :

*' Except ye be converted,
and become as little children, ye shall not enter the kingdom of
heaven" (Mat. xviii. 3: cf. Mk. x. 15; Lu. xviii. 17). But Jesus
clearly did not mean that His disciples* were to become like little

children by becoming ignorant, fooUsh, or helpless; but only that
tliey must trust the Father in heaven, as earthly children trust

their earthly parents ; in other words, that they must become
children of the heavenly Father, and therefore be born again with a
heavenly birth. It was therefore a legitimate development of Christ's

teaching to remind Christians (1 Pet. i. 3, 23) that they had been
"begotten or bom again" (ivay^vvav); and Paul describes his
converts as "begotten" (ytwaii) by himself in Christ spiritually,

distinguishing such a birth from the " birth according to the flesh"
(Gal. iv. 23, 29). It was inevitable that the Christians should
early associate this spiritual birth with the rite of purification or

baptism, with which they. would naturally (as John had done)
introduce their converts into the church. Bat further, as soon as

the need of this spiritual "^ begetting " became a part of the teaching
of the church, it would have to be protected against the literalism

of misrepresenting enemies and of dull unspiritual frieni'.o. Jews
and Gentiles would argue, " But it is impossible for a man who
has once been born to enter a second time into his mother's womb."
This argumentative objection would therefore be naturally placed

(in tile minds of the teachers and catechists of the first century)

side by side with the doctrine of Christ. One teacher, treating the

subject dramatically, might put the objection into the mouth of

an objector iu the shape of dialogue ; another might state the answer
to the objection in his own person. With tliis explanation we
shall at once understand that Justin, though appearing (in the

course of un argument upon baptism) to quote tlie Fourth Gospel
once only (whereas ho quotes Matthew fifty times), is not really

quoting it, Init only the floating tradition of the Ephesian elders,

when he writes as follows :

—

Justin, Apol /., llL John iU> 3-S.

*' For Christ said. Except ye be *' Jesns answered and said unto

born again {^dvtiyevuav, Peter's word, him. Verily, verily, I say nnto thee,

1 Pet. L 3, 23), verily ye shall not Except a man {yevviiQ^ afui&cv) be

enter into the kingdom of heaven. bom again (or from above) he canno*.

Kow, that It ia Impossible for those sec tlie kingdom of God. Nicodemus

who have once been bom to re-enter saith unto Him, How cin a man be

the wombs of those that bare them is bom when he is old? Can he enter

evident to alL" [Here the quotation the second time into his mothers

terminates, without making any refer- womb, and be bora? Jesus ansv;ered,

ence to water.] v rily, verily I say unto thee, Except a

man be bom of water and the Spirit, he

cunnot enter into thekingdom of God.' '

Kote here the inexpUcable omission—on the hypothesis that it

is an omission. Wo must bear in mind that in the preceding

I

extract Justin is arguing for baptism by water. How obvious then

to quote the words of Christ Himself, "Except a man be bom c"

water and the Spirit," &c. But Justin does no such thing. He
gives as a reason for water-baptism the intention that men may not

remain " vhe children of necessity and ignorance," which reason,

he says, we have learned from the apostles. He also quotes, suit-

ably cuough, the saying of Isaiah, "Wash you, make you clean."

Lastly, he quotes a saying of Christ, and omits from it (supposing

that he has the Fourth Gospel before him) the very words which

tell with greatest force for liim, and which indeed make all further

argument unnecessary ! It is possible, but most improbable, that

Justin should quote M.itthew fifty times, and a Gospel which he

knew to be written by the beloved disciple of the Lord only once

;

but it is more than improbable—it is inconceivable—that, in this

single quotation, he should not only quote inaccurately, but omit

the very words that were best adapted to support his argument.

The probabiUty is that Justin's quotation represents one stage,

and the Fourth Gospel another stage, of the Christian doctrine of

the new birth, and that the Ephesian '
' usus ecclesiasticus " had not

yet come to his knowledge, or, if it had, had not yet superseded thiS

less developed tradition. The stages may be classified as follows

:

(1) Synoptists. " Except ye become as little children;" (2) Justin,
" Except ye be born again ;" (3) a third stage is implied in 1 Pet. i.

3, 23, and iii. 21, and it would run thus, " Except a man bo bom
of the Spirit as well as water " (a protest against the Essenistic

overvaluing of ablutions, see also Sibylline Books, iv. 164-174);

(4) the inevitable transition hence was to the form in the Fourth

Gospel, " Except a man be born of water and of the Spirit." Here

the authority of the Ephesian apostoUc school arrested the develop-

ment, which would else have issued in (5) the Clementine stage,

" Except ye be regenerated by living water into the name of Father,

1 The argument is not affected even though we adopt in John iiL 3 the

reading dvaycvvrjd^, which is unquestionably proved by the Latin renderings

to have been a very' early readmg. \\ iiicucver be the reading, Justin'i

omission— as an omission—reniaina inexplicable.
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Son and the Holy Sjiirit, ye sliall not enter tlia kingdom of heaven."
If (6) "living" had subsequently been omitted, the development
would have been completed in a sixth and last stage.

Take another case of the apparent use of the Fourth
Gospel by Ignatius. " I desire bread of God, heavenly
bread, bread of life, which is the fiesh of Jesus Christ,

.... and I desire drink of God, His blood, which is love
imperishable, and ever-abiding life " {Ep. to the Ronia;is,

ch. vii.). Now here it is true that we have a thought
peculiar to the Fourth Gospel. Paul speaks of the
"blood" always as sacrificial, the "blood of sprinkling;"
and indeed to a Jewish mind, taught to " abstain from
blood," the thought of drinking " blood " would be at first

extremely repulsive, even as a spiritual metaphor. It is

very unlike anything in the Apocalypse, where blood is

never " drunk," except by the scarlet woman and the
murderers of the saints. But it is an image that must
have suggested itself to the church as soon as the Gentiles,

unfettered by Jewish associations, began to be imbued with
eucharistic thought. Indeed, after the first repugnance
had worn away, Jewish thought itself—even Pauline
thought, and much more the thought of Jewish Christians
trained in the school of Philo—would hasten the adoption
of the eucharistic metaphor. For was not the blood " the
life," according to Moses? And was not a Christian

taught to believe, with Paul, that his individual life was
merged and "hid" in Christ's life? Again, it would
Boon be felt that to speak merely of feeding on Christ's

liesh was to present the New Testament in an unsym-
metrical and almost maimed aspect. Mos«s had not only
fed his people upon bread from the sky (the manna), but
liad also given them water to drink from the rock. What
liad the church to show against this symmetrical display

of Mosaic power? It was not enough to say (with

Paul) that that same " rock " was really Christ : it was
necessary to show that the rock still supplied the faithful

yith divine drink. And for this purpose, what was more
appropriate than the cup of the Lord's blood? Regarded
in this way, the metaphor would commend itself speedily

even to the Jewish mind. Nay, to the cultivated Alex-

andrian Jew, it would at once commend itself, as wo may
perceive from the works of Philo, who uses words so

strikingly similar to Christian thought that they might
almost seem, to a hasty reader, to have (of themselves)
joriginated the eucharistic miracle of Cana. "Who can
pour over the happy soul (which profi'ers its own reason as

the most sacred cup) the holy goblet of true joy, except
the cup-bearer of God, the Master of the Feast, the Word ?"

[On Dreams, ii. 38). When such thought as this was
floating in the atmosphere of Ephesus and Alexandria, it

is impossible to draw from the vague resemblance of the
Ignatian passage quoted above any inference that Ignatius
was quoting, or even referring to, the Fourth Gospel.
Nor can we infer any quotation of documents from

the fact that Polycarp {Ep. to Philip., ch. vii.) men-
tions Antichrist in language somewhat similar to 1 Jo.
iv. 2, 3. "Every one that doth not confess that Jesus
Christ hath come in the flesh," writes Polycarp, "is
Antichrist; and whoso doth not confess the mystery of
the cross is of the devil." The thought indeed is mani-
festly similar, and the language so far similar as to show
that both Polycarp and the author of the epistle lived
amid identical traditions of Christian teaching. But the
epistle itself testifies that the name "Antichrist," so far
from being invented by the author of the epistle, was
already current in the church: "Little children, ye have
heard that Antichrist shall come." If, therefore, it was
e fact that already in Asia there had arisen a sect denying
that Christ had come " in the flesh," and "that the Ephesian
circle of apostles first, and the Ephesian school of elders

afterwards, had denounced such a belief as being of Satan

and of Antichrirt, and if this was taught to the Ephesian

catechumens, and preached in the Ephesian pulpits, in a

form sanctioned by authoritative teaching and by repeated

use, what more is wanting to explain the similarity between

the Epistle of John and that of Polycarp ?

Again, it is said that 'Justin (Dial., ch. 88) imitates

John (i. 23) in putting the words "The voice of one cry-

ing," &c., into the mouth of John the Baptist, instead of

placing them as an evangelical comment (as the synoptists

do) on the appearance of the Baptist (Mat. iiL 3 ; Mk. i

3 ; Lu. iii. 4). But this inference is unsound, as can be

shown by analogy ; for j\Iark uses also as an evaagelical

comment (i. 2), "I send My messenger before thy face;"

but Matthew and Luke place it in the mouth of our Lord

(Mat. xi. 10; Lu. vii. 27); and therefore, according ti

the reasoning above, we must infer that Luke had copied

Matthew, or Matthew had copied Luke, in taking the

evangelical comment, and Inserting it in a discourse of

Jesus ! How fallacious would be such a deduction 1 How
much more reasonable to suppose that—in accordance with

the inevitable tendency thus to take prophecy, as it were,

out of the framework, and insert it in the picture

—

Matthew and Luke have independently adopted a traditioti

latsr than Mark, which transposed Mark's evangelistic

application of prophecy, and inserted it in the words of

the Lord ! But if this is the more probable solution in the

case of Jlatthew and Luke, why not also in the case of

Justin and John, the circumstances being piecisely the same?

But it has been urged that, although Justin cannot be

shown to have quoted the Fourth Gospel, yet his acquaint-

ance with the Valentinians {Dial. 35)—" who freely used

the Fourth Gospel" (Iren., Adv. Hoei:, I. viii. 5)—".shows

that the Fourth Gospel could not have been unknown to

him" (Westcott, Introd. to Gospel of St John). Justin's

words are these : " There are, and there wore, many who,
commg forward in the name of Jesus, taught both to speak

and act blasphemous things, with whom we have nothing

in common, since we know them to be atheists. Some are

called Marcians, and some Valentinians, and some Basil-

idiaus, and some Saturnilians, and others by other names."
Now this mere mention of the Valentinians as one of

a number of abhorred sects, with whom the writer has
nothing in common, scarcely seems to prove any minute
acquaintance on the part of Justin with the opinions or
books in use among the Valentinians. But even if it be
proved, what is the consequence ! Surely this, that Justin,

knowing the Fourth Gospel to be freely used by a sect

which he stigmatizes by name, altogether abstained from
using it himself. Irenasus, who uses the Fourth Gospel,

accuses the Valentinians of misusing it ; Justin, who does

not use the Gospel, brings no such accusation. The natural

inference is (if any inference at all is to be drawn from
such slight premises) that either he did not know of the

existence of the Gospel or of its misuse, or that he knew
of its existence and u.se but did not recognize its authority.

Two more instances must conclude the list. It is found
that both Justin and John alter the quotations of Zech.

xii. 10 from the LXX. version (tTri/JAei/foi'Tai Trpos fi\ av6'

wv KaTU)pxi]o-avTo) into otpovrai ek ov i^fKivrria-av :
" They

shall look on Him whom they pierced
; " and the Apoca-

lypse (i. 7) also contains the same word in " they also which'

pierced Him." But this, as we have seen above, especially

as it involves a return to the Hebrew text, is perfectly ex-.

plicable on the same grounds as those which explain pro-

phecies similarly quoted by the synoptists—viz., a common
"ecclesastical use." Still less can anything but floating

traditioii be inferred from such an allusion as is contained

in Polyctrp's Epistle to the Philadelphians :
" The Spirit,

coming I'lora God, is not to be deceived ; for it knowath
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whence it cometh, and whither it goetL" Here, though
the words otSev ttoOcv ip^erai koX ttov vn-dyn {inrdyu is

a word specially disliked by Luke in his Gospel, and not
used by Paul), being identical here and in John iiL, do
certainly, as Dr Sanday points out {Gospels, p. 275), imply
" an association of ideas," yet, as the same writer remarks,
the thought is different. Polycarp says, "The Spirit

knoweth whence it cometh;" John says, "We know not
whence the Spirit cometh." This indicates that Poly-
carp is vaguely alluding to oral and traditional doctrines

current in his province (familiar, perhaps, but by no means
as yet authoritative), rather than quoting from a Gospel
known to be written by one of the foremost of the apostles,

^he " beloved disciple of the Lord."i

Bat it is urged (1) that Justin tas the doctrine of the Cliristian,

as distinguished from the Alexandrian, Logos
; (2) that he could

not have had originality enough to develop this himself, and there-

fore (3) he must have horrowed this method of thought from the
Fourth Gcspel. And the following expressions are quoted :

'
' Jesus

Christ is, in the proper sense (iSiois), the only Son begotten of God,
being His Word {\6y05), and First-bom, and Power (np<u^6roKos

«ai AiVojuis);" " But His Son, who alone is rightly {Kvplus) called

5on, who before all created things was with Him and begotten of

Him as His Word, when in the beginning He created and ordered

all things through Him," &c. ;
" Now, next in order to the Father

and Lord of all, the first Fewer (who indeed may also be called

Son) is the Word, concerning whom we shall relate, in what fol-

lows, how being made flesh {aapKoirotriBtis) He became man ;"

"The AVord of God is His Son" (Apol. I., xxiii., xxxii. , Ixiii.

;

Afol. II., X., quoted by Sanday, Gospels, p. 284; see also Light-

foot's Colossians, i. 15).

But it can be shown (1) that all these thoughts were suggested,

and many of these expressions actually used, by Philo in Alexandria

{40 A.U.), about a hundred years before Justin wrote; (2) that the
personification of the Wisdom of God (and Logos means Wisdom as

well .as Word) in the boolc3 of Proverbs and Wisdom rendered it

necessary for orthodox Christians, who accepted these books, to

identify this personided Wisdom with Christ
; (3) that the generally

recognized Messianic reference of Ps. Ixxxix. 27, iyii Trpariroitof
' Snaoiiai avTov, leading to the comment, " 1 will make King llessiah

a First-born," resulted in a recognition of "the First-born" (i Tlpu-

t6tokos, "IISS) used absolutely, as a title of the Messiah (Lightfoot,

Col. i. 16); (4) that those elements of the Alexandrian theory of

the Logos which are inconsistent with the Christian theory furnish

no proof at all that the Christian theory was independent of the

Alexandrian. It was inevitable that, when the Christians borrowed,

ttey would adopt what was consistent, and discard what was in-

consistent, with the belief in the incarnation of Christ.

There is abundant evidence to prove these propositions. Even
befoi-e Paul wrote the Epistle to the Colossians, and a fortiori

before the composition of the Fourtlr Gospel, that instinct which
•compels men to set the First Cause of all at a distance from matter

had impelled Alexandrian Judaism to adopt thb belief that the

supreme God did not Himself directly aud immediately create the

world, or manifest Himself to mankind, but indirectly and medi-
ately, through some medium or mediator. The simplest and
subtlest metafihor to express this raediateness was Word—more
•especially in the Greek language, where Word (Au'7os) might mean
reason as well as speech, the word in the thought as well as the

word in the sound, ilan manifests himself through deeds as well

as words ; but for the Supreme (with whom to speak is to do) the

only necessary manifestation was the Word, the Logos. Dr Light-

foot has shown (Col. i. 16) that Philo sometimes regards the Logos

as a merely passive instrument, so that he allows himself to use the

simple instnimental dative (4) to describe the relation of the Word
to the Creator (^ xoi Thv K6aii.ov f'pya((To), " which mode of speak-

ing is not found in the New Testament;" and elsewhere Philo,

€ven where he uses the prepositional construction (5i' o6), expressly

likens the world to a house, the Supreme to the builder, and the

Logos to the opyayon or tool ((y Cain and his Birth, ch. xxxv.).

Moreover, as a city, while as yet only existing in the conception of

the architect, may be said to be the reason of the architect, so the

world (regarded as perceptible only to the intellect) is said to be the

Logos or reason of God busying itself in the work of creation (The

' The writer Is Indebted to Dr Hort for the suggestion that tlie transition

snay be from il) "thou knowest not whence He cometh," to (2) "He alone

l£noweth,"&c , and thence, the "alone" being understood, to (3)"He knoweth,"

•Ac. Yet, when aU dae weight is given to this suggestion, it will be difficult to

deny that the context of John iiL 8 has little in common with the context in

Polycarp, "the Spirit is not to b*^ deceived," and that Polycarp'a words indicate

rather a vague reminiscence of .radition than a quotation from a Gospel sup-

^Tt«d by tiie authority of the apostle John.

World, vi.). Philo also describes the Logos as " the archetypal
model, the idea of ideas." These passages undoubtedly indicate »
gi'eat gulf between the Christian and Alexandrian Logos. But
other passages abound, which Christians could adopt unchanged,
applying them to the incarnate Christ ; in particular, the passage
quoted above {On Dreains, ii. S8), where the Word of God is de-
scribed as "the cup-bearer of God;" and here follow words which
would be fraught with eucharistic meaning for a Christian—"tha
Master of the feast .... not differing from the draught itself."

Again, the Word is said ( Who is the Heir, ch. xxxix. ) to divide

in equal portions among all that are to use it the heavenly
food of the soul which lloses calls manna ; and the Word is ex-

pressly said to be a Person in the following passage (Questions

and Solutions, 62)

—

Question: "Why is it that He speaks as

if of some other god, saying. He made man after the image
of God, and not that He made him after His own image ?" Solu-

tion: "Very appropriately and without any falsehood was this

oracular sentence uttered by God ; for no mortal thing could have
been formed on the similitude of the supreme Father of the uni-

verse, but only after the pattern of the second Deity, who is the

Word of the Supreme Being." Even where Philo describes the

Word as the instrument of creation, he speaks of it or Him as "the
image (iWiiv) of God" (On Monarchy, ii. 6) :

" The Image of God
is the AVord by whom all the world was framed (e'!i|f«ioup76iTo)."

Further, the Word is frequently called by Philo the " First-

begotten (TrpaT6yovoi') Son" and " Eldest Son." The prophecy of

Zechariah (vi. 12, according to the LXX.) "Behold a man, the

East is his name," which ia twice applied by Justin (Dialogue, cvi

and cxxi. ) to Jesus the Son of God, wai applied with curious simi-

larity and diiierence a hundred years Kfore by Philo, who, although

he finds it inappropriate for ' 'a man compounded of body and soul,"

sees in it a singular appropriateness to "that incorporeal Being

who in no respect diners from a divine image For the

Father of the Universe has caused Him to spring up as the Eldest

Son" (071 the Confusion, i:c., 24).^ Many of the very expressions

which are sometimes used to show that the Looos of the Alexan-

drians was impersonal are found applied to God in the Old Testa-

ment, or to Christ in the New. For example, if Philo calls the world

the "garment" of the Logos, the Psalmist also (Ps. civ. 2), appealing

to the Lord his God, says, "Thou coverest Thyself with light as

with a garment;'" or if the Logos is described by Philo as the

"bond" which holds the world together, so also does Paul

describe Christ as the Being in whom "all things cohere" (^i

Traura <rw((TT-t\K(v, Col. i. 17). Nay, further, he attributes to tha

Logos that function of "reproving" or " convincing " (e"Ae>x*'>')

which is so strikingly assigned in the Fourth Gospel to the Spirit

of the ascended Christ (Jo. xvi. 8), "And when He some, Ho
will reprove (iKiyin) the world of sin;" compare Philo—who also

adds a remark that suggests the. thought (Jo. i. 9) of "the Light

that lighteth every man"—" As long as the divine Word has not

come to our soul, all its actions are blameless; but wheii th6

priest, conviction (or " reproval," fKty\oi), enters our heart like a

most pure ray of light, then we see that our actions are liable to

blame" (On the Unchangcableness of God, 28),

In the face of all these passages (and many others might be

quoted) the difficulty would seem to be, at first sight, not to prove

that the Alexandrian theory of the Logos was the parent of the

Christian theory, but to find any difference between tie two. The
diflference, however, is in reality very great, and veiy readily

explainetl. Philo looked on the manifestation of God through the

Logos as being the old inferior dispensation, while the new dispen-

sation was to be the manifestatiouof the Supreme as rh ov, absolute

Being. The Logos manifestation of Philo was a manifestation of

God through visible creation; the higher manifestation was to be

independent of visible objects. The former was the manifestation

of "God as mail"—i.e., as liable to anger, change, lejienlance,

&c. ! it was also (On the Unchangcableness of God, xi.) an appeal

to fear through rewards aud punishments, not strictly true, and

not intended for the esoteric , sage, but only for the unspiritual

multitude. The latter, on the other hand, was the manifestation

of God as not man—a fatherly revelation, appealing to love. It

followed that Philo not only did not identify his Logos with the

Messiah, but would have regarded any such identification with on«

who had "become flesh'' as a degradation. It followed also that,

although Philo declared the highest revelation to be a revelation ol

love, there was really no basis for love at all in it. Of God as t4

ip, Philo could not say that He was good, or holy, or loving,

because He was superior to all goodness, holiness, and lovei "His

existence indeed is a fact which we do comprehend concerning Him-

but beyond the fact of His existence we can understand nothing"

(On the Unchangcableness of God, 13).

* Some degree of tuicertainty whether to call the Word a person or wA
appears to be implied in the following passage (Questions. 54> : "The expiessiOB

' one of as' (Gen. ill. 22) Indicates a plurality of being ualsss we are to suppue

that God is convei-sing with his own virtues; " bat Philo seems to IndiBQ to tte

personal theory.
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Imagine the early ClirisHan teachers and preachers, in the cities

which were earliest inducuced by Alexandria, brought into contact

with the Alexandrian theory of the Logos, or possibly in some

oasea (as in that of Apollos perhaps) themselves trained up m the

Alexandrian theory, and now superadding to it the be^ef in an

incarnate Son of God—and what would be iho consequence 1 Not,

surely, that they would cast the Logos theory aside as baseless

;

for how could they deny that " by the Word of the Lord were the

heavens made"? or how cancel the words of AVisdom m the book

of Proverbs (viii. 22-30), " The Lord possessed Me in the beginning

of His way, before His works of old. ... When He prepared tho

heavens I was there. ... I was by Him as oue brought up with

Him ; and I was dailv His delight, rejoicing always before Him"?
Paul might possibly eschew the actual use of the word Logos, as

savouring of men's philosophy, and alter the npuTiyovos, " First-

begotten," of Philo into irpwrdToitor, " First-born," to prevent the

inference* derivable from the former title, that the Lord, being

First-begotten, was not "Only-begotten ;" but how could he, or

any Christian who believed Christ to be the Redeemer of all man-
kind and the Eternal Son of God, do other than adopt the Old

Testament theory about the Word of God, and at the same time

Philo's language, so far as it was personal. vihUi'. discarding all

that was impersonal? If Christ was not identical with the Word of

God and the Wisdom of God, then there seemed to ioiiow the

intolerable inference that He must bo inferior to it ; but if He was
identical with it, then the introduction of Philo's felicitous Ian.

guage into Christian thought was simply a matter of time.

The introduction would be a very easy process, reriuiring nothing

but a few omissions of expressions implying passive instrumentality

{e.g., the instrumental dative), and the addition of an emphatic

protest that the manifestation of the Supreme as Love, even though
It were through visible objects,—yes, even though it were through

the Word of God becoming " flesh,"—nevertheless constituted not

an inferior but a superior revelation, the highest revelation of all.

To the Logos theory of Philo, which stated that all rnen were made
in the image of the Word, the Christians could add that, through

forgiveness and by faith, fallen mankind was destined also to be

raised up and conformed to that Word, so that He was the goal as

well as the starting-point, the SI as well as the A ; or, as Paul

expresses it, " All things are not only created in Him," but "to
Him (ei! aurSv)," Col. i. 16 (Lightfoot). This is accordingly ex-

pressed emphatically in the Fourth Gospel. Although "no man
nath seen God at any time," yet "the only begotten Son, who is

in the bosom of the Fa'her, He hath declared Him" (Jo, i. 18);

and again, "Have I been so long with you, and hast thou not
known Me, Philip ' he that Lath seen Me hath seen the Father

"

(Jo. xiv. 9).

This is the full Christian devslopment of Philo's doctrine, as

applied to the "First-born" becoming "flesh." But there is not
only no evidence that Justin quotes from any written document
exhibiting this development, but rather evidence to the contrary,

that his doctrine of the Logos, though affected by the teaching of

the Ephesian school, had not yet been imbued with it. For, in

speaking of baptism, he calls attention to the fact that, in that

rite, God is mentioned oidtj by the name of " God the Father and I

Lord of the Universe; for," he continues, "no man can utter the

name of thi inetlaole God ; and if any one dare to say that there is

a name ha is incurably mad" (First Apology, Ixi.). Looked at in

the light of the context, this word SppTjTot, " ineffable," implies a

conception of the revelation of God through Christ hardly reaching

the level of the Ephesian doctrine, which teaches that, though God
had never been seen. He had been declared by the only begi.tt.-n

Son, so that whoso had seen Him had seen the Filher. But it is

in harmony with what Justin says soon afterwards (lb. Ixiii.), that

Jesus is also called "Angel" and "Apostle" (compare also Heb.
iii. 1) ; and it harmonizes well too with the doctrine of Philo, that
" no mortal thing could have been framed in the similitude of tho

supreme Fachci of the universe, but only after the pattern of tho

second Deity, who is the Word of the Supreme Being" {Solutions,

62).

It appears therefore tnat, although Justin knew certain

traditions embodied in the Fourtli Gospel, yet (1) it was
not read in the church services of the district in the same
way as the " memoirs of the apo.stles"; (2) he did not use

the Gospel as an authoritative document
; (3) his teaching

exhibits less of development than the teaching of the Fourth
GospeL An inevitable inference follows that, if he knew
of the existence of the Fourth Gospel as a document, he
did not believe it to be the work of the apostle John.

* Paul nowhere uses the wnr.! T,ogos to denot* fhrirt ; but he

mses the expression A Adyoy tov Xpitrrov in one plac^ (Co\. iii. 16) to

denote what is more commonly denoted by the Spirit of Christ, the

indwelling presence of Christ in tho heart manifesting itself in word;

^ Lu. zxi. 15, iT-r6iia Kal <To<plai'.

The general conclusion to which we are thus led by the
external evidence of quotations is that, although some
of the doctrine of the Fourth Gospel, expressed in words
similar to the words of the Fourth Gospel, was probably
current in the Ephesian church towards the end of the first

hair of the second century, yet it was not by that time
widely used, if at all, as an authoritative document ; nor
have we proof that it was so used till the times of
Irenosus, i.e., towards the end of the second century, by
which time the Gospel was authoritatively quoted as a.

work of John ; and those who so quoted it probably-

meant by "John" John, the son of Zebedee, the apostle.

Internal Evidence.

The Fourth. Gospel compared with the Synoptic Narrative.

—In estimating the Fourth Gospel as a history, we must
necessarily attach a special importance to those portions

in it -which cover the .synoptic ground ; for these will

aflford us the best means of judging how far the facts of
the life of Christ, as well as the language of Christ, may
have been transmuted by the author. We will therefore

first consider those parts of the Fourth Gospel which
afford us an opportunity of comparing it with the Gospels

of the s}^loptis^s.

The first point of comparison is the greater scope of
the Fourth Gospel as compared with the other three. It
includes all past time in its prologue, and exhibits the

incarnation of the divine Word as but one act in the drama,

of the universe.

Nor is its scope in space narrower than in time. The
limited scenery of the synoptic stage—Galilee, Samaria,
Judaea,— is (in spirit, though not in letter) exchanged hers

for " the world." As Philo tells us thct the tabernacle,

figured the universe, and that the robes of the high
priest represented {Moses, iiL 12) the different parts of tho

world, so the High Priest of the Fourth Gospel, thougli

speaking or working in a narrow province of Syria, is

aiwa3'S regarded as officiating at the altar steps -.i*" '.he-

universe, and bearing with Him the destinies of humanity.
"The world" is continually on His lips; and John the
Baptist is made to proclaim, even at the very outset of the
Messiah's career, that the Lamb of God will take away
the sins, not of "the Jews," but of "the world." It is

t'ue that Judaism is not ignored. Prophecy is constantly

appealed to , and the motive of the Gospel is undoubtedly
to show that Jesus is "the Christ" (xx, 31), as well as to

show that He is the Son of God. Yet nowhere in the
Fourth Gospel is found any marked distinction betweea
the Gentiles and Samaritans on the one side and the Jews
on the other, as if the former must be neglected for a
time (Matt. x. 5 ; Lil ix. 52), and as if the latter were
entitled to priority in the offer of salvation ; on the con-

trary, Christ is described, early in the narrative, as preach-

ing to the Samaritans, and the Samaritan faith (far more
general than the isolated case of the Samaritan leper ia

Luke) serves as a foil to the Jewish unbelief. " The
Jews," so far as they are distinguished from others, appear
throughout a^ a nation with whom the writer has no
sjTTipathy, as the emblem of rebellious, unspiritual sceptic

ism.- Viewing the drama at a greater distance of time

than the synoptists, and purposely withdrawing himself to

a still more subjectively distant point of view, for the

purpose of unity and compression, the author almost

^ The passages iv. 22; x. 16; xi. 52, though they give a kind of
piecedence to the Jews, yet treat of the passing of salvation from the
Jews to the Gentiles, in the way of climax; and the.'se two or three

pas.5ages (which occur in dialoeue and not in narrative) cannot count

for anything against the forty or fifty passages wherein the author, ii>

his OT.n person, speaks of "the Jews" as " nuirmuring," "seeking

to slay Jesus," " taking up stones to stone Hiin," and always qrstoi

niatically opposing thcnisdWes to Jesus.



^NTEKNAI, EVIDENCE.J GOSPELS S25

Ignores the minor distinctions of Pharisees, Sadducees,
Herodians, scribes, and lawyers, with which the synoptists

have made us familiar.' Palestine is seen no longer with

the distinctions of a neighbouring diversified coast-line,

but like a dark mass upon the horizon of the distant East,

serving as a foil to the splendour of the rising Sun of

Righteousness, which it strives in v^in to obscure.

In the miraculous part of our evangelist's narrative

especially, there is visible this artistic power of selection

and compression. Few miracles are described, not more
than eight in all (including the post-resurrecLion miracle

of the draught of fishes), and among these not a single

case of exorcism. The element of mere wonder (which

comes too prominently forward, at least for a pupil of

Philo, in the synoptic miracle on the Gadarene) is carefully

subordinated to the symbolical element. It is true that

the whole Gospsl breathes a supernatural atmosphere.

Although the Logos, becoming "flesh" (i. 14), is imme-
diately afterwards called Jesus (i. 17) or the Son (i. 18),

9.nd is never henceforth mentioned by the name Logos
throughout the whole of the Gospel, yet in reality it is

ntill the Logos, rather than Jesus, that is described in the

following pages. The Logos Ls never (as in Mark) "unable"

to work miracles, never liable to " marvel," never " in an

agony," never (with the single exception of the scene at the

grave of Lazarus in which tTapalcv tavTw, John xi. 33)

"sorrowful and very heavy;" the words tXtos, iXeeiv,

rvXay^L^onai occur repeatedly in the synoptists, never in

the Fourth Gospel; the Logos "knows what is in man,"

Ktes Nathaniel "under the fig-tree," discerns from the first

that one •.
' the twelve whom He had chosen is " a devil ";

when He asks advice from His followers, it is a mere form,

merely " to prove them, for He Himself knew what He would

do"; there is not in the drama of the Fourth Gospel (as

in Mark) any development of thought or plan in the chief

actor • the development must be looked for in the drama
taken as a whole, and including the creation, the fall, and

all the preparation of the world for the coming of the

Word as flesh ; but the life of Christ on earth is, in the

Fourth Gospel, only one act as it were, in which the previous

action of the drama is simply carried on and sustained
;

the whole of the future, His destined " lifting up " His

death, His rising in three days, all lie mapped out before

the Saviour, so that He walks in a known country and in

light, while all around, friends and foes alike, are stum-

bling or groping in the dark. In this sense, therefore,

it is true that the supernatural element is even more
prominent in the Fourth Gospel than in the synoptists.

But the miracles themselves are subordinated. Though
frequent reference is made to the vast number of them
<ii. 23 ; iii. 2 ; vi. 2 ; vii. 31 ; is. 16 ; xi, 47 ; xii. 37

;

XK. 30), yet, not only are very few described, but even

those few are described rather as " emblems " than as

"mighty works." It is remarkable that the word cnj/icia

(" signs "), which the synoptists almost always use in a

bad sense (to denote the " sign from heaven " demanded
by the Pharisees, or the " signs " which the false Christs

shlll work to deceive, if it were possible, even the elect,

Mk. xiii. 22), is the very word selected by John to

describe the miracles of Jesus ; while the word Swd/xei^

(" mighty works "), which in the synoptists generally

denotes the works of Jesus, is never used in the Fourth

Gospel. Partly, no doubt, the author may havo felt that

' It has been ingeniously suggested that a distinction is drawn by
the author between the "Jews" in the .south and tlie "multitude"
(lixXos) in Galilee CWestcott, Inirod. to St John). But the term ox^of
is. also applied to the mixed multitude of pilgrims in Jerusalem at the
Passover (xii. 12, 17, 18, 29, 34) ; and besides, if the author had in-

iended to deny any such distinction, he could hardly have expressed
himself more cogently than in xii. 9, where he adds that this "jnuKi-
tiid.5 " was of the " Jews " {oxf^os ^r.1^^/s ix -ruv 'loviaiav).

] 0—1'9 •

miracles were made cheap by excessive enumeration, and
that the narrative of a multitude of miracles without

apparent motive created a stumbling-block rather than a

help to philosophic and educated readers. Especially

might this be felt in Ephesus, the home of wizards and
wonders and "curious arts" (Acts six. 19), where even

the last-called of the apostles Lad worked cures and
exorcisms past numbering {ib. 12). Accordingly the

author, though he makes mention of very many miracles,

describes none but those which are obviously emblematic;

It has been stated . above that the 1st Epistle of John
was not only written by the author of the Fourth Gospel,

but must be considered as a kind of postscript or

appendix, commending the Gospel to the church. Re-

membering, therefore, the important passage in the Epistle

(I Jo. V. 8), which describes the three witnesses on earth aa

breath (or spirit), water, and blood, and bearing in mind
that " blood " in all probability has (among other possible

meanings) a reference to the encharistic wine, we shall

not be surprised that the first miracle of oil describes

the changing of the water into wine. Next is a miracle

exemplifying the power of the word of Jesus, where faith

is present (iv. 50, and cf. iv. 41); then the Messiah

manifests (in the cure of the impotent man) the superiority

of the ever-flowing fountain of life to the intermittent

power of the pool of the law (v. 3) ; then comes the

eucharistic feeding of the five thousand with bread and

fishes, wherein "the Lord gave thanks," evxapio-nJo-aiTos

ToC Kvptov (vL 23), followed by the walking on the water,

which is also appended by Matthew and Mark to the

eucharistic miracle , then the opening of the eyes of the

blind by Him who was the Light of the world (ix. 5)

;

the raising of Lazarus by Him who was the Resurrection

and the Life (xi. 25).; and lastly, the miraculous draught

of fishes, taken at the command of Him who had sent His

apostles to be fishers of men, and to cast the net of the

gospel (xxL 6).

In all these narratives, although the common people are

exhibited as wonder-struck, yet the impression left on the

reader is that, for the Word of God, such works are

matters of course, and only important because of their

inner spiritual meaning. Philo says {Life of Moses, L

38) that such miracles as the production of the water

from the rock by Moses and the like are the sports

(TTdiyvio) of God, and not so really great or deserving of

serious attention as the revolutions of the planets. There

is no trace of " sport " in any of the works of the Word
of God narrated by the author of the Fourth Gospel ;

yet

both he and Philo agree in looking through the letter of

the narrative of every miracle to the spiritual essence

contained in it, which alone constitutes the importance of

the act. Now Philo, in speaking of the creation of Eve

from the rib of Adam, declares at once that the literal

meaning is fabulous (/iv^iSts) ; whereas he treats the

emission of the water from the rock as historical,

although he suggests, aa a first explanation, that possibly

there may have been a latent spring in the rock. Yet

Philo proceeds to deduce his spiritual inferences as freely

from what he deems " fabulous " as from what he deems

"historical. It is not necessary to assume in the author of

the Fourth Gospel precisely the same indifi"erence to the

distinction between spiritual and historical narrative ; but

it appears certain that, in his writings, as in Philo's, the

historical is subordinated to the spiritual. Not but that

the picturesque incidents of each miracle receive from him

due attention; but it seems to be for the most part the

picturesqueness resulting from the skill of a graphic

teacher, rather than from the memory of an eye-witness.

Compare, for example, Mark's with John's account of. the

feeding of the five thousand. There is less motive, less.
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art, about Mark's detail than about John's. John's omis-

Bions and additions all point to one object, the desire to

heighten the Logos and to subordinate the diuciples and
the crowd. Mark begins by saying that "Jesus had
compassion on the multitude;" but the Logos, knowing
beforehand " what He would do," determines His course

at once as soon as He "lifts up His eyes" and discerns the

multitude. In JIark, the disciples come to Jesus beg-

ging Him to send the multitude away ; in John, it is

Jesus who first " proves " one of the disciples with the

question, " Whence shall we buy bread that they may
eatl" Then (giving a picturesque variety to. the story)

Andrew, as well as Philip, and a servant-lad (iraiZdpiov)

are introduced, the latter carrying the viaticum of the

apostles. The loaves, a now circumstance not found in

the synoptists, are of an inferior kind, '' barley
;
" and

Andrew bases an expostulation on the smallness of the

provision.. After the command to " sit down," Mark says

that they sat " down on the green grass," an epithet natural

enough for a speaker perhaps, but inartistic, because too

prominent, in a written narrative. John, on the other

hand, turns a defect into an excellence, by judiciously con-

necting the "grass" with the command to sit down, so as

to enhance the forethought of the wise ^Master of the feast,

who made provision for the comfort of His guests in the

minutest details: "Jesus said, Make the men sit down.

Now there was much grass in the place." Lastly, in the

synoptic narrative, the gathering of the fragments is the

spontaneous act of the disciples; but in John, the feast

ends as it '^3gan, with the display of the wisdom of the

Master, eifea in the smallest matters, "Gather up the

fragments that remain, that nothing may be lost." It is

scarcely possible to deny that, in the symmetrical manner
in whicli the story gathers itself around the Logos as its

object and ceiitre, the narrative of the Fourth Gospel is far

superior to that of the synopfists. and that many of the

additional touches of the former are dictated by what has

been happily described by Canon Westcott as "tn instinct-

ive perception of symmetry in thought and expression."^

The same remark applies to the otlier miracle which

John has in common with Matthew and Mark, viz., the

healing of the "nobleman's" son.^ Every detail of

difference in John heightens the dignity of the Saviour.

In the synoptic account, Jesus offers to go to the house

to heal the youth ; in John, no such offer is made, and

the nobleman and his companions are accosted with a

rebuke, "Except ye see signs and wonders, ye will not

believe." In the synoptists, the man is represented as

living at Capernaum, and Jesus as entering Capernaum,

60 that the father sends but a short distance ; in John,

Jesus is represented as remaining at Cana, while the

suppliant father journeys thither in person from Caper-

naum, a distance of twenty-five miles. In the synoptists,

the father sends a message, praying Jesus not to trouble

Himself to enter his roof, but to " speak the word only ;

"

iu John, the father piteously supplicates the Saviour to

"Come down, ere my child die." In the synoptists, it

iso recorded that Jesus " marvelled " ; in
.
the Fourth

Gospel, He simply pronounces the authoritative words,

» The only points in whicli tins narrative can he Illustrated by

Philo's reraaikj \Alleg., i:i. tli-S) on tho tnannR »re two or perhaps

three;—(1) As Philo says that tho soul is fed not by earthly food but

by "words," so the Go«r»' say* that "words" are the source of

life (vi. 63); (2) Philo. speaVina; of the manna, praises these who seek

the food for its own sake and not for ulterior advantage ;
compare

Join vi. 26 on the "loaves ai.J n.-ib-s ;'^ (3* fi-iln «p«pking of the

object of the miracle, quotes Eiod. xvi. 4, "that I may prove them;"

this may possibly, but not probably, illustrate .Tnbn vi 6.

' It is here a-ssumed (with Dr Sanday, Fourth Gospel, p. 100) that

tbey are the same. The i^uTTipUin of their difference involves evea

greater difBculties than the assui:iption of their identity.

" Go thy way, thy son liveth." In the synoptists, Jesus

avails Himself of this incident to proclaim, almost as if

it were (and probably it was) a development of His work

suddenly revealed to Him by His Father, that many of

the Gentiles shall be admitted into the kingdom

;

in the Fourth Gospel, which exhibits no development,

these words would necessarily seem out of place, and

are omitted. Contrast could scarcely be more complete
;

and it is not surprising that many commentators, rather

than identify such opposites, prefer to suppose that, about

the same time in the life of Jesu.s, two men, both in high

position.s, had sons at the point of death, in the same

place (Capernaum), both of whom petitioned Jesus to

heal their children, and both of whom obtained from

Him miraculous cure, performed at a distance from the

two patients. To some, however, as to the candid author

of The Authorship and Historical Character of the

Fourth Gospel, it will appear more probable that we

have the same event, differently described. But those

who accept the theory of identity ought to consider how
much is involved in it. For the defenders of the differ-

ence of the two miracles are undoubtedly justified in

drawing a contrast between them in almost every point

of spiritual importance (Augustine, £v. Joh. I'ract., 16).

If, therefore, the Fourth Gospel is historically accurate,

then (on the supposition of the identity of these two

narratives) the three synoptic Gospels are historically

inaccurate ; but if the synoptic narrative is historically

accurate, the narrative of the Fourth Gospel must be

considered rather a new dramatic version, than an inde-

pendent historical account ; and the same remark will

necessarily apply to, and affect our estimate of, all the

accounts of miracles in the Fourth Gospel.

Gaining light thus ffom the comparison of the Fourth

Gospel with the synoptists, wherever they occupy common
ground, we shall find it useful, before proceeding to the

summary of the Fourth Gospel, first to touch on the few

remaining points which the fourth has in common with

one or more of the three. Luke contains most of these.

For example, if we accept tho passages Lu. xxiv. 12,

xxiv. 40, as being not interpolations, though perhaps

additions made by the author to a subsequent edition ol

his Gospel, it will follow that, in the account of the resur-

rection, Luke and John agree identically in adopting

the traditions (1) that Peter "beheld tl^e linen clothes

laid by themselves in the sepulchre;" (2) that the Lord
showed His disciples, after His resurrection, His wounded
body in token of His identity. In both these cases several

minute details are added by John ; and this also applies

to another important incident which Luke and John have

in common, viz., the " entering of Satan " into Judas.

Luke records it briefly in two words (xsii. 3), and makes
the '' entrance " occur some time before the last supper;

but John, in a far more powerful scene, reserves the

"entrance" for the moment when the "sop" is handed
to the traitor by the Saviour, and the disciples seated at

the last supper. Here again the incident is the same

;

but the treatment is very different.

. The agony described by Luke (xxii. 44, and, without

Luke's additions, in Mat. xxvi. 39 and Mk. xiv. 35, 36),

when the Lord prayed that "the cup might pass from Him,"
and when an " angel " appeared from heaven strengthening^

Him, maj' seem, at first sight, to have no counterpart in

John. And indeed the synoptic description of the agony

in Gethsemane is not adapted for the Fourth Gospel

Inserted in any page of that Gospel it could not fail to

jar upon us as being out of harmony with the context

Nevertheless, a, remarkable passage in John (xii. 27)

appears to bear a striking resemblance to the account in

Luke ! " Now is Aly soid troubled." Thus the Saviour
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avows a certain conflict in His heart, yet by the very

deliberateness (as well as by the publicity) of the avowal

takes from it something of the intense and almost pas-

sionate humanity of the synoptic narrative. Immediately

after these words the Saviour, iu the Fourth Gospel,

deliberately suggests to Himself the synoptic prayer, and

repeats it :
" What shall I say t ' Father, save Me from

thishourl' But for this cause came I to this hour." At once

triumphing over the^from the point of view of the Fourth

Gospel—unworthy suggestion, He exclaims, " Father, glorify

Thy name." Upon this comes the heaven-sent- message,

but not (as in Luke) an angel to " strengthen " one " in

an agony praying more earnestly;" on the contrary, the

voice does but ratify the Saviour's utterance :
" I have

both glorified it, and will glorify it again." Finally, the

author adds, as usual, the babble of the multitude, as a

foil to the all-knowing wisdom of the Divine Word :
" The

people therefore that stood by and heard it said that it

thundered ; others said. An angel hath spoken to Him." No
answer to their doubts and questionings is given by Jesus

;

but we are left under the impression that the " I " is

uttered, neither by thunder nor by any mere angel of God,

but by the Father Himself. A soul " troubled "
; a prayer

to be saved from the trouble ; the suppression of that prayer,

after more or less of conflict, and the substitution of

another prayer in ' its place ; and lastly, a message or

uiessenger (dyycXos) from heaven—the facts are much the

same both in Luke and in John, yet how different is the

treatment of the facts, and what a> world of difference in

the spiritual result I

Almost the only passage in which John adopts a few

consecutive words of the synoptic narrative is the narrative

of the anointing (xii. 3-8). There is much less similarity

between Peter's confession, as recorded in Jo. vL 68, and

as recorded in Mat. ivL 16; Mk. viii, 30; Lu. ix. 20;

but the narratives appear to refer to the same event, and

if so, the comparison between the two is most instructive.

In Matthew and Mark the confession of Peter consti-

tutes a turning-point in the life of Jesus ; it is the sign

which convinces Him that, the seed of a living faith hav-

ing been sown. His work is now done, and that the hour

of His departure is at hand :
" From that time forth

"

(Mit. xvi. 21; Mk. viii. 31) "began Jesus to show unto

His disciples how that He must go unto Jerusalem, and

suffer," <ke. ;' and accordingly the Lord prepares the dis-

ciples with the greatest care, and even tenderness, for the

all-important answer to the question which He is to put to

them, " Whom say ye that I am 1
" and when the question

b answered, pronounces a fervent blessing on Simon, the

son of Jona, but better called Cephas, a rock, whose faith-

ful confession is the token of tho laying of the foundation

atone of the new temple. If Jesus is to be regarded as a

man, "who, though He were a Sou, yet learned obedience

by the things which He suffered " (Heb. v. 8), then in the

whole synoptic narrative of the life of Christ there is not

a more important crisis than this. But in the Johannine

narrative crises are altogether out of place, where all is

pre-ordained ; and instead of the tender questioning, the

inspired confession, and the fervent blessing, we have

aimply an almost casual appeal of the Lord to His dis-

ciples, "Will ye also depart T' which, when a response has

been made by Peter, is followed, not by a blessing, but by

ead words conveying the assurance that the Word of God,

who chose the twelve, knows all their weakness as well as

their strenu-th, and cannot be surprised either by confession

or by betrayal : " Jesus answered, Have not I chosen you

twelve, and one of you is a devil 1" Both in the Fourth

Gospel and in the synoptists (Mat. xvi. 23 ; Mk. ix. 33),

immediately after the blessing of Peter, mention is made

of "Satan" or " Devil." To bless Peter, and to call him

" Satan " immediately afterwards, is consistent with .the

human Christ described by Mark and Matthew. The
difficulty is avoided, in Luke, by omission ; but the Fourth
Gospel, retaining the traditional mention of the word
" Satan," or "Devil," directs it to Judas; upon whom else-

where the Fourth Gospel (xii. 4-8) concentrates the faults

imputed by Slatthew (xsvL 8) not to Judas alone but to

all the disciples.

Readers who may think that this last dislocation of the

words of Jesus appears somewhat improbable should con-

sider carefully the patent instance which follows. In the

synoptic account of the betrayal, Matthew and Mark
represent Jesus as awaking the sleeping disciples (at the

moment of the arrival of the traitor and his band), with

the words, " Else, let us be going {iyc!p(o-6e, ayoi/^cv).

Behold, he that betrayeth Me is at hand " (Mat. xxvi. 46
;

Mk. xiv. 42). Luke alters this ; it is too human for him,

seeming to imply flight ; and therefore he substitutes a

command, in the second person, " Rise up and pray, lest

ye enter into temptation " (Lu. sxii. 46). But John,

while averse to this change of the traditional w/)rd8,

neutralizes their questionable effect by taking them com-
pletely out of their context. Accordingly, he places them
between the discourse on peace in ch. xiv. and the dis-

course on the vine in ch. xv., just at the point when we
may suppose the Master with His disciples to be rising

from the table, purposing shortly to pass quietly from the

lighted upper-room where He had been celebrating the

last supper down into the streets of Jerusalem, on His

way to Gethsemane. Taken in this context, the words

are free from all suspicion of haste or trepidation ; on tho

contrary, they betoken authoritativeness and decision.

Rising from the sacred meal, and going forth to welcome
" His hour," the Saviour says,—as if with the conscious-

ness that He is the High Priest of the World, going forth

to celebrate the sacrifice foreordained before the founda-

tions of the world,—" But that the world may know that

I love the Father, and as the Father gave Me command-

ment, even so I da Arise, let us go hence {lyiiptadt,

ayu/i£V crrcCSo-)."

The entry into Jerusalem, the crucifixion, and resurrec-

tion, are almost the only remaining events common to the

Fourth Gospel with the synoptists. The entry is much con-

densed,' and closely connected with the raising of Lazarus

(xii. 18) ; the lengthy account of the sending for the ass is

passed over in the words— "Jesus, when He had found a

young ass, sat thereon " ; and the acclamations of the multi-

tude and the pomp of the procession are all omitted or

lightly touched, as if the gleam of popular favour which so

impressed tho synoptists scarcely deserved the attention it

had received frono them. It was a mere consequence of tho

raising of Lazarus: "For this cause the people also met

Him, for that they heard that He had done this miracle."

Yet in Matthew (xxL 11), when the city asks "Who is

this?" the crowd replies, "This is Jesus, the prophet

from Nazareth of Galilee"—making no mention of tlie

wonder which—according to the Fourth Gospel—was the

sole cause of the procession.

After this, John omits the purification of the temple,

which he has placed earlier, at the first visit of Jesus to

Jerusalem (ii. 15),' and passes rapidly to the last supper.

Here, as is well known, there are great difficulties in recon-

' The purification of the temple, placed as Christ's first putlio act, is

as suitable an introduction to the life of Christ in the Fourth Gospel

as the sermon in Nazareth is to the life of Christ in the Third Gospel.

In Luke (the Gospel of mercy), the proclamation of the " healing of

the broken-hearted " to His friends at Nazareth ; in John (the Gospel
of the Word of God, in which the words eXtos, (\eflv, aiT\ayxi'l{oiiat,

so often repeated by the synoptists, are altogether absent), the piu-jfy-

ing of the temple of God,— is the most appropriate conioiencement

of the Saviour's public work. Besides, the prophecy of Malachl
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eiling the account of the Fourth Gospel with that of the

eynoptists. In tlie synoptists the last supper is (apparently)

the passover, in which the Lord bequeathes Himself to His

disciples as their sacrifice, giving them His body and blood

;

in John the last Bupper, so far as he describes it, is merely

the last meal shared by the Master and His disciples, at

which He washes their feet, and exhorts them to humility,

patience, and peace ; and it is expressly described as being

"before the feast of the passover" (John riiL 1). Again, in

the synoptists, Mark places the crucifixion at the third hpur-

(9 A.M.), and the darkness is made by all the synoptists to

last from 12 to 3 p.m. ; but John (who is describing in the

crucifixion the sacrifice of the passover, the slaughter of the

Lamb of God which was to take away the sins of the world)

naturally places the crucifixion later, in order that the Lamb
may be slain " between the two evenings," as prescribed

in the law ; and therefore he does not place even the

delivery of Pilate's verdict till the sixth hour, i.e., 12 o'clock,

and the crucifixion, consequently, later still. The symbol-

ism which prevails in the Fourth Gospel may incline ns

generally to accept the synoptists' narrative in preference.

Bat there are special reasons why, at a very early date, a

slight misunderstanding, among the Gentile churches, of

Jewish custom and of the common tradition may have

led to an erroneous supposition that the last supper

was the passover meal ; and the explanation suggested

by Canon Westcott {Introduction to the Study of the

Gospels, p. 344) seems a very reasonable one. In this case,

therefore, the Fourth Gospel must have the credit of dis-

sipating an error which had very early crept into the

synoptic narrative (namely, the insertion of the words

"The first day of unleavened bread," Mat xxvL 17; Mk.
xiv. 1 2 ; Lu. rxii. 7) ; nor is it at all unlikely that this

rectification came from the apostle John himself. But as

regards the hour of the crucifixion, it seems more likely

that the account of Mark is correct, not only because it

leaves more time for the burial before sunset, but also

because the later hour implied in the Fourth Gospel appears

naturally suggested by'ths same symbolism which after-

wards finds in the woundel body of Christ a fulfilment of

the two prophecies, " A bone of Him shall not be broken,"

and "They shall look on Him whom they pierced."

Passing now to those details of the crucifixion wherein

the Fourth Gospel differs from the synoptists, we find in

almost each case but one motive—to enhance the majesty of

the Saviour. Even in the arrest of Jesus this motive

appears. The synoptists tell us that He was arrested by

a " crowd " (o;i(Xos), servants, sent apparently from the

Louses of {irapa Mat.; ajro Mk.) the chief priests and

elders ; and as the moon shone at the full, so brightly

that the disciples could discern their Master from some dis-

tance (a stone's cast), and perceive His agony, as well as

hear the words of His prayer in the stillness of the night,

they do not think it necessary to make mention of "lights " or

"torches." The Fourth Gospel describes how the "cohort"

of the citadel of Antonia is called out, together with the

servants of the priests, making up in all, if the whole cohort

is meant, five or six hundred men; and these approach, not

with " swords and clubs " (as Mk.), but with " torches and
lights and arms." Jesus goes forward to meet them, and
intrepidly declares that He is the person whom thoy are

(iii. 1),
—" *I8oi» ^{airoffTeAXw rtof iyyiXiv /lov, Kal eVi^Aei^rroi

iSov xph vpoiTutrov fiov (John the Baptist), koI f^aifpvTjs ^^ft fls ri**

rahr lauToD Kvpiof if v/ids (riTuri,— predicts a " Budden " coming of

the Lord into the temple, following on the 6tep3 of his " messenger."

This prophecy is better fulfilled, if the Lord comes to the temple
Immedialely after the preparation of John the Baptist ; and, besides,

the "sudden" coming is better fulfilled in the early entry of Jesus
(John ii. 14) than by the later entry in the synoptists, which was pre-

ceded by a public procession. Thus prophecy, aa well as appropriate-

Bess, might induce on account of an early purification of the temple.

seeking, upon which they "recoHecland fell to the ground." *^

Nothing of all this is found in the synoptists.

Though John agrees with Luke in the tradition that tha

servant's ear cut off by Peter was the " right " ear,* he en-

tirely omits Luke's narrative of Christ's examination before

Herod ; but this is in accordance with his fixed purpose

—

while by nc means neglecting graphic and picturesque

detail—to ignore all petty local distinctions, and to draw
none but large and clear outlines on his canvas. Rome and
" the Jews" alone appear round Christ on the stage of his

drarna ; not one of the Herods is so much as once men-
tioned from the beginning to. the end of it. The irony of

'

providence, by which Pilate is made to proclaim that Jesusi

is "King of the Jews" (xis. 20), reminds ns of the similaB

irony by which Caiaphas, not speaking "of himself" bub
inspired by God, is forced to publish the suffering of tha

Saviour (xL 51); and both passages are quite in the manner
of the Fourth Gospel. So also is the very natural applica-

tion of the prophecy, " And for My raiment did they cast

lots," to the seamless tunic of Christ. Remembering what
stress is laid by our author's teacher, Philo, on the high

priest's garments (./1/oses, 14; Dreams, 37), which "represent

the universe," we shall readily perceive that while the

iouter garment of Christ is freely given to the four quarters

oi the world, the inner seamless tunic (xtruv), that whick

He wears next to His heart, is not to be rent, representing

as it does the regenerated world, "those who receive

remission of sins through Him" (Dialogue liv.).^

The Motive of the Fourth Gospel illustrated by the First Com-

Ejmtle of John.—It has been said above that the 1st parisoa

Epistle of John is most closely connected with the Gospel. V^^T
The connexion is so close, in thought as well as in Ian- j^h^
guage, that the former may almost be called a summary
of the latter. In the Epistle, even more clearly than in

the Gospel, we see the author's habit of dealing rather

with elements than with nations or individuals. With the

exception of the illustration of " Cain," which he possibly

borrowed from Philo (who uses Cain and Abel to denote

the earthly and the spiritual principle. Sacrifices of Cain
and Abel, 1), he prefers to dispense with personal illus-

trations of principles. He does not, like Paul, speak of

Abraham, or Hagar, or Sinai, or Isaac, or Melchisedek, or

the Jews, or the Gentiles ; but of the world and the flesh,

the water, the blood, and the spirit, light and darkness, life

and deatL In the Epistle, as in the Gospel, we see the

rejection of Christ, explained, not as a casual outcome of"

individual caprice or wickedness, but as an inevitable result

of the eternal antagonism between light and darkness. In
the Epistle, as in the Gospel, the author insists that the new
commandment of Christ to "love one another" is really an
old commandment which men have had from the beginning

:

a commandment as old as the promptings of the Light
which from the beginning has " lighted every man coming
into the world,"—an old commandment only so far made
new as it has been brought home to the hearts of men with
a quite new intensity by the manifestation of the incarnate

Love of God. In the Epistle, as in the Gospel, it is recog-

nized that the antagonism between the world and the spirit,

oetween light and darkness, must go on without truce till

one has prevailed; and each man must take one or other

side, putting away all hope of compromise. There are two
principles, says Philo, contrary to and at variance with one
another,—the one represented by the God-loving Abel, the

' Note also that the Fourth Gospel is the first to give the servant's

same, Malchus. In^the same way the Acta Pilati for the first time
give the names of the two thieves, Dysmas and Gestas.

' Only the Fourth Gospel thus distinguishes between the I/icEria and
the x'Tti*'. But compare Lev, x%i. 4, where the x^Twy riytafffifyos is

prescribed as the dress for the high priest on the day of atonement;
and see also Philo {DreaTns, 37); and especially note Fhilo'a maark
that this x'Tuf b " not easily r£«i " {appaytarffos).
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sther by the self-loving Cain, which must needs be at vari-

ance when born, " for it is impossible for enemies to dwell

for ever together." In precisely the same way does our

author illustrate the same antagonism by the same person-

ality :
" Not as Cain, who was of that wicked one, and

slew his brother. And wherefore slew he him 1 Because

his own works were evil and his brother's righteous"; and

then, relapsing from the unfamiliar method of personal

illustration into his habitual language about principles or

lelements, ho substitutes for Cain the "world," and for

Abel the " children of God," and bids his readers " marvel

jiot if the world hate you."

In this continuous strife between light and darkness the

Victory is to be gained by faith,—but faith supported by

witnesses ; and we read in the Epistle that the object of

cmr victorious faith is " He that came through (Sid)

water and blood, Jesus Christ ; not with the (cv tu) water

only, but with the water and the blood ; and the Spirit

is that which beareth witness, because the Spirit is truth

;

because they that bear witness are three, the spirit (or

breath, to irvev/jLo) and the water, and the blood, and the

three are united so as to make up the one " (cis to h/ curt)

(1 John V. 6-8).

Passing over many differences of interpretation, and ask-

ing, What is the meaning of the water and the blood? we
turn to the Gospel, and, in the account of the crucifixion,

we fipd (xix. 34) especial stress laid upon the fact that from

the side of Jesus " there came out blood and water ; and

he that hath seen hath born witness {ixiiiapTvprjKo/), and
hia witness (/iopTupi'a) is genuine (dAijSivTy), and heknoweth
that he saith true, that ye might believe." In what sense

is the "blood " here to be understood 1 As nourishing 1 or

as cleansing? Almost certainly as cleansing; because above,

in this very Epistle, the blood of Jesus is described (L 7) as

cleansing us from all sin. Inferring, then, that the blood

signifies a superior purifying or baptismal influence, we
necessarily infer simultaneously that the water signifies an in-

ferior baptismal influence. Two purifications are mentioned

in all the four Gospels, an inferior and preparatory, and a

superior and final : the former is the baptism with water,

the latter is the baptism with the Holy Spirit, or (as in Lu.

iii. 16) with the Holy Spirit and fire (cf. also Lu. xii. 49).

But the conception of " baptism with fire,"— though it is

based on the early history of Israel (Num. sxxi. 23), and
appears occasionally in the shape of a " fiery trial" of faith,

as well as in the fiery tongues of Pentecost—was soon sup-

planted by one of two other conceptions, either sprinkling

with sacrificial blood, or baptism with the Spirit. This

higher purification, or baptism with blood, Jesus brought

into the world. He not only came working by means of it

(Std with gert, as above in the passage quoted, 1 John v. 6),

but also, in a certain sense, in it (Iv). That is to say. He
himself underwent the higher baptism with blood as well

as the lower purification with water, which He received

from John the Baptist " Can ye be baptized with the

baptism wherewith I shall be baptized?"—He said to the

sons of Zebedee (Mk. x. 38). The agony in Gethsemane,

which was that baptism, was typified by Luke in an exuda-

,
tion of " sweat, as it were great drops of blood falling down
to the ground" (Lu. xxii. 44). But this baptism was
scarcely public enough to be a sufficient fulfilment of the

prophecy which predicted that " In that day there shall

be a fountain opened to the house of David, and to the

inhabitants of Jerusalem, for sin and for uncleanness" (Zech.

xiiL 1). When it became recognized that the Lord was
this "fountain," and that His blood was the' cleansing

stream, then the piercing of His side and the visible emis-

sion of the purifying blood from the wound became an

effective and almost necessary type of the spiritual purifica-

tion, and the type of the blood of sprinkling, suggested

perhaps by Luke in his description of the agony, fell into

the background, being supplanted by the more natural type
of the pierced side.

Such a type would all the more commend itself becanser
without it, the crucifixion might almost seem incomplete.
The mere piercing of the hands and the feet might seem an
insufficient fulfilment of the prophecy of the "fountain"; and
besides, since crucifixion was generally a lingering death ex-

tending over many hours, and since the body of Jesus was
taken down on the same day on which it had been attached
to the cross (and, according to John, only three or four
hours after the commencement of the crucifixion), the record

of His death, without the spear wound, might seem to

justify the statements of those who maintained that Christ

never died at all, and that He was a man only in appear,

ance. Therefore, as a proof of His humanity and of the

reality of His death and sufferings, no less than as a
fulfilment of the prophecy of the " fountain," it was
natural that the latest Gospel should insert, and that the

church should readily accept, the witness through blood

as well as water, which is so emphatically related by the

author of the Gospel, and here appealed to by the author

of the Epistle.

But the question remains. What is meant by the con-

nexion of the water and the blood with the breath or spirit—" They that bear witness are three, the breath (or spirit),

and the water, and the blood" ? Philo may throw light

both on the number and on the nature of the witnesses.

Only to earthly matters did the rule apply that " in the

mouth of two witnesses shall every word be established :"

heavenly matters required, so Philo teaches, " three wit-

nesses" (aytoi' Zi Trpay/jLa SoKifid^crai Std rpiuv fiaprvpijiv,

Posterily of Cain, 27). He also calls attention to the fact

that Moses declares 'with apparent inconsistency (1) in

Leviticus (xviL 11) that blood is the essence of life, (2)

in Genesis (ii. 7) that breath is the essence of life ; -and he

reconciles the two statements by assigning to men two kinds

of life : (1) the irrational, which they have in common with

beasts, which life has for its seat (eXo^e) blood
; (2) the

rational, which flows from the fountain of reason (Xoytic^^

m^yT/s), which has for its seat breath (or spirit), " not

(mere) air in motion, but a kind of type and impress of that

divine power which Moses calls by a name especially ap-

propriated to it (icuptio ovo/iaTi), image (of God)" (The

Worse plotting, &c., 23). Elsewhere
(
Who is the Heir, 11)

he says, that blood is the essence of the entire soul, but

divine spirit (Trvev/j.a 6eiov) the essence of the dominant
part of the soul. On the metaphor of the water also Philo

throws light. Water and earth, he says, represent the origin,

growth, and maturity of the human body ; consequently,

he tells us, purification by water is that preliminary recog-

nition of one's own nature (" know thyself ") which is re-

quired from those who aspire to the higher purification*

Hence purification by water, he asserts, was appointed by
the law as a preparation for the purification by sacrificial

blood ; and hence the Sacred Word thought meet that the

high priest, whenever he purposed to perform the sacrifices

ordained by law, should previously sprinkle himself with

water and ashes (Dreams, 36, 37; Those who ofer Sacrifice,

1,2).

If now we could find in the Gospel narrative of the

crucifixion some mention also of the breath or spirit,

nothing would remain wanting to make up the triple puri-

fication and triple ^witness mentioned in the Epistle, of

" the spirit and the water and the blood." Such a men*

tion is probably intended in the willing surrender of the

"breath" or "spirit," which is mentioned (xix. 30) in the

Fourth Gospel alone [Mt. c^eTrvevo-e. Mat. d^^xt ; Lake
(xxiii. 46) who comes nearest to John only debcribes tiia

intention, not the fact, irapon'^e/iai] :
" He bowed His bead^
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and gave up His breatli " (or spirit). Thus the meaning
'both in the Gospel and in the Epistle appears to be the
same. (1) Jesus took unto Himself not only (a) the dead
fleshly nature of man, typified by water, but also (b) the
life and passions of man, typified by blood, and (c) that
higher life of man (in virtue of which he is described as

made in the image of Ood), typified by the spirit. (2) In
these three department'; of/existence He made three .several

sacrifices, pouring forih (d) water and (6) blood from His
side, and giving up (c) His breath as the last sacrifice of all.

^

(3) Thus these three sacrifices betoken three several puri-

fications:— (a) the purification; by water, of the body in

baptism; (i) the purification of the soul by the death of

the lower nature (what Paul calls " the old man"), which
partakes in the death of Christ

;
(c) the purified life of

the soul rising from the dead through the Spirit, and
kvin? with, and in, the risen Saviour. The two latter

purifications are two phases of the same (the former im-
plying dying in the blood of Christ, the latter rising again

and living in His Spirit) ; but there is sufficient difference

to warrant a distinction. (4) These three purifications go
to make up the one perfectly pure and ideal purification

and sacrifice tor sin, which is the Lamb of God, the Word
(tW TO €V CIO-lv).-

Stress has been laid upon this important passage in the
Epistle because it appears to be a key to much that we shall

find in the Gospel. It reveals an exaggerated notion of the

importance of baptism with water, against which the author
feels compelled to contend ; " not by water only, but by
water and blood." Somewhat in the same way Paul uses

not water but earth (Philo using water and earth) to con-

trast the natural man, the mere " living soul," with the
"lifegiving breath, or spirit" (1 Cor. xv. 45, 47). But
that which distinguishes John from Paul is the use of

mystical imagery, arranged with a certain numerical sym-
metry. Sometimes the imagery is dual, when it describes

incompleteness, such as the conflict between the world and
the children of God, between light and darkness, between
God and the devil But in other cases it is triple

:

he appeals to three classes, the children, the young men,
the fathers ; contending against three enemies, the lust of

the flesh, the lust of the eyes, the imposture (aXa^oveia) of

life ; and streng*hened in their faith by three witnesses on

earth, the water, the blood, and the spirit—all of which
dimly tends towards that other triple witness which has

been inserted in the Epistle by later scribes (v. 7), the

Father, the Word, and the Holy Spirit.

If we could be sure that the Second Epistle was from the

same pen as the First, then the very great probability that

he "elect lady" and the "elect sister" (2 John 1 ; ib. 13)

represent two churches might prepare us for similar per-

sonifications in the Gospel ;
yet as this personification

is disputed by some, we must not lay much stress on

it.' Nevertheless we have seen enough of the nature of

the Epistle to be prepared (in passmg to the larger work

by the same author) for a Gospel of types and symbols, a

Gospel of selection rather than of continuous narrative, a

Gospel in which principles on a large scale rather than indi-

vidual characters shall be represented, and in which light

' A somewhat similar compound sacrifice of " Wood " and " mind "

it described by Philo [Alleg., ii. 15), who represents the High Priest

m *' having put off the robe of opinion and fancy,, and as coming dis-

robed into (tlie Holy of Holies) to make an offering of the blood of

life (oTTtTo-oi rb ij/ux'ti" oT^uo) and to offer up as incense all his mind

to the God of salvation."

* No doubt these three sacrifices are also connected, in the author's

mind, with the three gifts : (1) the water springing up into everlasting

life ; (2) the wine of the Lord's blood
; (3) the spirit which He breathed

into the souls of His disciples.

* Dr Light.'oot (Col. iii. 12) accepts the personification in 1 Pet. v.

13 iu " probably " intended.

and darkness, death and life, the word and the world, the
water and the spirit, and the spirit and the blood, shall
play no inconsiderable part.*

Analysis of the Fourth Gospel.

As was to be expected from a writer conversant with the
system and thought which, for brevity, we call the school
of Philo, the prologue of the Gospel opens with a protest
against Philo's doctrine of an impersonal or quasi-impersonal
Logos. The Logos or Word is at once declared to be
(i. 1), not the mere instrument by which the world was
made, but the companion of God, and God; a Lightj
from the beginning shining in darkness, received by some,
to whom power was given to be born of God, but rejected
by others who were the children of the flesh. John the
Baptist is introduced, in marked distinction from the
Word, as a " man ;" not the Light, but a witness to the
Light ; and the Baptist declares at the very outset of the
public life of Jesus (i. 16) tliat, though the law was givea
by Jloses, the gifts of divine grace and truth came through
Jesus, and that He, being the only begotten Son in the
bosom of the Father, has manifested the invisible God to

men. Tlie baptism of Jesus by John is omitted ; but John
bears witness to the visible descent of the Spirit upon Jesus,

adding that it "abode upon Him," and he bears record that

his own baptism with water is but to prepare the way for

Him who will baptize with the Holy Spirit; and that He
on whom the Spirit thus de.scended is the Son of God, the

Lamb of God thut is to take away the sins of the world.

Here, then, at the very outset, we see the thoughts, and one
may almost say the dramatis personce, of the Epistle re-

introduced in the Gospel—light and darkness, the word and
the world, the law and grace, the Father, the Spirit, and
the Son. The three grades of purification are not as yet

mentioned; yet there is perhaps a side-reference to them in

the three grades of the world, i.e., of impure existence,

which are alluded to in the contrast between those who
are born "of God" (i. 13) and those who are born (1)

of blood, (2) of the will of the flesh, (3) of the will of

man. .

The narrative of the calling of the disciples implies un- Cailia

mistakably that this book is not to follow the common of t^»

tradition, nor t* be a complete narrative, but rather a selec- "'""P

tion ; for it only narrates the calling of six of the twelve,

and one of these, Nathanael (significantly described as a
man of Cana, where two out of the eight miracles in this

Gospel are to take place), is so far from being universally

identified with one of the twelve that Augustine excluded
him from the number. The earlier names are mentioned in

the same order as in Papias (see above, p. 820), and suggest

the inference that some of these apostles, or their disciples,

dwelling in the neighbourhood of Ephesus, furnished some
of the materials of which the Fourth Gospel is composed.
Two points are further to be noted in this narrative. (1)

In order to enhance the dignity of the central character,

the writer causes the inferior characters to revolve around
Jesus, conversing with and questioning one another, doubt-
ing and erring, before venturing to obtrude themselves upon
Him (see, besides this pa.ssage, iv. 27, iv. 33, vii. 27, 40-
43, xi. 16, xi. 37, xii. 20-22, xiii. 24, xvi. 17; and note
how, both in xvi. 19 and in other passages, Jesus, after the

manuer of a king, takes the initiative in addressing His dis^

ciples, instead of their bringing their difficulties to Him un-

bidden, as they do for the most part in the synoptists).

* The numerical symmetry that pervades this Gospel is fully recog-

nized by Canon Westcott, who sees "three pairs of ideas " running
through the work, and " seven witnesses " con-esponding to the seven
times repeated "I am" (vi. 35 ; nii. 12 ; x. 7 ; x. 11 ; xi. 25 ; xiv.

6; XV. 1), and to the seven "signs" of Christ's ministiy on earth,

followed by one "sign" of the risen Christ.
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(2) The second point is tlie error of Philip in saying, "We
hav3 found Him, of whom Moses in the law, and the pro-
phets, did write, Jesus of Nazareth, the son of Joseph "

(i.

15). Philip introduced 'with this slightly pompous and
erroneous statement—in a kind of irony higlily character-

istic of our evangelist—seems intended as a contrast tu

the humiliated and wiser Philip of tho fourteenth chapter

:

" Have I been so long time with you, and yet hast thou
'lot known Me, Philip?"

The next chapter (ii.) opens with a " sign," of which the

symbolism is obvious.' The water changed into wine
'evidently typifies the substitution of grace for the law. It

was a common metaphor among the Jews to express the

superiority of the oral tradition to the written law by
saying that " the law is water, but the words of the

scribes are wine"—a metaphor that exactly recalls the

words of Origen about this very sign :
" Before Jesus the

Scriptiire was water, but from the time of Jesus it has

been made wine for us" {Comm. in Ev. Joann., xiii. 60).

A somewhat similar comparison of old wine and new wine
had been adopted by Jesus Himself to illustrate the differ-

ence between His teaching and the law of Moses. The
identity between the purifying blood of Christ's sacrifice

and the nourishing blood of His sacrament is understood

even by Justin independently of the Fourth Gospel, and
would bo a natural inference from the Messianic prophecy
(Gen. xlix. 11), which identified the cleansing stream that

was to purify the robe of the Messiah with the blood of

the grape, declaring that He should " wash His robe {i.e...

as Justin explains it. His church) in the blood of thj

grape." Therefore, in changing water into wine, the

Messiah is, by His first sign, striking the key-note of all

that is to Qome, indicating the object and nature of His
Avork, viz., the supersession of the law by the gospel, and
the introduction of a new spiritual nutrimertt and puri-

fication, which shall at once cleanse and strengthen and
gladden the soul— all this to be effected by and in Himself
through His blood.

^

The prediction here made of "the hour" when the
" blood of the grape " should stream from His wounded
side is at once followed by a second similar prophecy.

After leaving Cana for the passover in Jerusalem (where

He purifies the temple by expulsion of the money-changers
;

' It is true that the syrabolisin of this "sign" is not indicated in

the text in the same clear manner in which the symbolism of the feed-

ing of the 5000 is avowed (vi. 32, 33) ; but there is a clear reference to

it in tho words (ii. 4) " Mine hour is not yet come," which Reem to

look forward to the hour when the "blood of the grape" should

stream from the wounded side of Jesus. It may be cecessaiy to point

out, at the outset of this analysis, that the language of the Gospel

may natiirally have been affected, not only by the thought and lan-

guage of Philo, but also by what was called the "Asiatic" style,

which was prone to metaphor and sjTuboUsm : see Lightfoot's Gala-

tians, p. 362, where we find th^t Polycrates, bishop of Ephesus- (bom
or converted about 130 A.D.) described John (probably metaphorically)

as a priest, wearing the TriTa\ov or high priest's nutre, and speaks

of Melito as a " eunuch," meaning merely that Melito devoted him-

self to Christ ("propter regnum Dei eunuchum "). It is noteworthy

in this context, that the Epistle to the Ephesians is the only Epistle

that appears to contain an extract from one of those early hymns which,

as Pliny saysi, the Christians used to "sing to Christ as a god," and

this hymn, as is natural, deals in metaphor : "Awake thou that

sleepest, and arise from the dead, and Christ shall give thee light"

<Eph. T. 14). Probablyfrom some such Asiatic metaphor <that "John,
though dead, stili breathed in the church") arose the tradition, of

which mention is made by Augustine, that the earth over the apostle's

body still rose and fell with his breath.
2 This narrative may be abundantly illustrated from Philo. (1) He

speaks of " the veritable High Priest," who pours forth a libation of
" pure wine, namely himself" {De Somniis, u. 27) ; (2) he connects this

High Priest with the Logos by describing the Logos as a priest having

for his inheritance the Eternal {Thv ui>Ta), a priest of the most high God
(see also De Somniis, i. 37); (3) he speaks of this priest (uuder the

type of MelcHisedclc) as substituting wine for water :
" Melchisedek

shall bring forivard mn& instead of water, and give your souls to

drink" (Allegfories, iii. 26)

see above, p. 82"), Jesns answers the request of the 3ew£
for a sign with these words, "Destroy this temple, and i«
three days I will raise it up." It is added that He "spate
of the temple of His body." 3 It is interesting to note
four different stages of development in the expression of
tl.is prediction. The synoptists Jlatthew and Mark de-
clare that a very similar charge (differing only in "I will
destroy" and "I am able to destroy," Mat. xxvi. 61 ; Mk.
xiv. 58) was brought against Jesus by false witnesses ; and
they give U8 no hint that the witnesses erred by a simple
and natural inisunderstanding. Luke, however, who not
only wrote after the destruction of Jerusalem (when it

would be a common saying that the Lord Jesus had
destroyed the temple), but also modified his Gospel in
many respects to suit it to the requirements of the changed
times, makes no mention of any false accusation. In hb
eabsequent treatise of the Acts he goes a step further ; for
there the accusation is repeated (Acts vi, 14). and not
denied. Now, lastly, the author of the Fourth Gospel
adopts the charge as- in the main a true one, or at all events
as an inevitable misunderstanding in which His disciples,

as well as His enemies, participated. At the same time,
this prophecy, like the symbol of the wine, prepares the
way for Christ's subsequent doctrine (xiv. 23) that every
man is a temple of God, and that He Himseif is that
Temple in the highest sense. This doctrine had been
taught even before Paul by Philo, who scouts the
thought of preparing for the Supreme a "house of stone or
wood," and declares (Cam and his Birth, 20) that the
invisible soul is the terrestrial habitation of the invisible

God. Yet though Philo's language may have influenced

the language ot the Fourth Gospel in such passages as xiv.

23, it is most certain that this doctrine is a neceasaiy
inference from the teaching of Christ Himself, who
taught us that the body must be "full of light." There
is therefore no essential misrepresentation in this intro^

duction of the Pauline doctrine of Christ the Temple or

Church.

' An inference has been drawn from the words Ttjrff-epaKovro koI c£
irttriv t^Ko5o/jLr]6ri 6 vahs ovrqs (ii. 20), that because the year so indi-

cated would be the same year as that assigned by Luke to our Lord's
commencement of His public work, therefore, by their coincidence,
the two Gospels mutually support each other. But it seems natural
that the writer of this Gospel, an educated Jew, should know both the
date of the commencement of the temple and the date as given by
Luke of the commencement of our Lord's ministry; and it seeius

characteristic of the author, by details of this kind (and especially by
numbers), to add picturesqueness and realism to his narrative: <f. the
200 pence (v}. 7), the 200 cubits (xxi. 8), &c. However, it must
not -be forgotten that Origen {Comm. in Ev. Joann., x. 22) throughout
his long discussion of this passage assumes that the meaning is "in

"

not " during " forty-six years. And this seems to be the natural trans*

latioh of the words—'' the temple was built in forty-six years " (although
the dative may be used for duration of time, the aorist hardly permits
the English version); and if so, the author is under a mistake in sup-
posing that the temple was completed. Yet from this passage (ii. 20),
and from other indications of a knowledge of Jewish customs. Mes-
sianic expectations, and the geography of Palestine, it has been in-

ferred that the author was a Palestinian Jew. A stronger argument
is the author's preference of the Hebrew rather than the LXX. version

of the Old Testament (Canon Westcott quotes -vi. 45 ; xiii. 18 ; xix.;

37), which certainly shows either that ho used the Hebrew version;

himself, or that the Ephesian doctrine was based upon that version;

The knowledge of the country does not seem to exceed what might ba
attained by any Alexandrian Jew who had spent one or two passoveral

in Jerusalem and had travelled for a short time in Palestine ; and the
geographical argument has been unduly strained by such suggestions

as that a "minute knowledge" of the relative positions of Cana and
Capernaum is implied in the expression " Hewentdown" {ii. 12). The
same argument would show that the author of the book of Jonah had
a " minute knowledge " of the position of Joppa (Jonah i. 3), or that

the author of the Acts of the Apostles had a "minute inowledge " of

the places from which he or Paul " went down" to Attalia, Troas,

or Antioch (xiv. 25 ; xvi. 8 ; xviii. 22). Any traveller might know
that Capernaum was in the lo-aMying basin of the Jordan, down on the

edge of the sea of Galilee, without having a " minute knowledge ' ul

its fositioa^ relatively to the inland villages of Galilee.
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The wliole of the tisnt chapter (Hi.) deals with purification

by water aud the spirit. The learned but timid Nicodemus,

"the teacher" of Israel (iii. 10), exhibits the blindness of

carnal learning as contrasted with the knowledge that

belongs to those who are born of the spirit. A third pre-

diction of " the hour " is expressed through a third figure,

the serpent in the wilderness. But this figure introduces

a new conception, that of faith, an intense looking towards

Christ, even as the children of Israel looked on the healing

serpent.' This thought of faith as sight, illustrated per-

haps by the statement that Nicodemus had come by night,

introduces a few remarks on a subject hereafter to be more

amply treated by the evangelist—the difiference between the

children of light and the children of darkness (iil 18-21).

In the second section of this chapter the subject of water-

purification is taken up again by the Baptist, who con-

trasts his own inferior purification with the higher purifica-

tion of the Messiah, and his own decrease with Christ's in-

crease, describing himself (almost in the language of Paul)

as "earthly," whereas the Messiah is "from heaven."

But the Baptist also introduces the subject of faith ; the

path of life is through faith in the Son of God :
" He that

believeth in the Son hath everlasting life" (iii. 22-3G).

Particularly to be noted is verse 24 of this chapter, in

which it is expressly stated that " John was not yet cast

into prison." It will ba remembered that the synoptists

igive no account of the public appearance of Jesus till after

the imprisonment of John. It was therefore open to the

enemies of the church to maintain that Jesus was but a

pupil of the Baptist, and that He did not venture to teach

till His master John had been shut up in- prison. Much
more might this be asserted in Ephesus, where, as we have

seen, there were some who were baptized only with the

baptism of John, and who knew nothing of the Holy Spirit.

On this account probably it is that our author introduces

Jesus as working by the side of John, before his imprison,

ment, and even then inevitably, and against His own will,

drawing multitudes from the Baptist to Himself. The
apostle John himself is one of the first to leave the Baptist

for the Greater Teacher (i. 37) ; but the Baptist also is

made to witness, and to rejoice in, the desertion :
" He must

increase, but I must decrease." And finally, we are told

that the superiority of Jesus over the Baptist had become

80 manifest that the Pharisees had heard that Jesus made
and baptized more disciples than John, and upon this,

desiring to avoid this appearance of superiority, Jesus

retired to Galilee^ (iv. 1). It would not be possible more
eflfectively to repel every suggestion of the pupilage of

Jesus, or of his subordination—even His temporary sub-

ordination—to John the Baptist.*

' According to Philo, the brazen sei-pent represents temperance, the

antidote of pleasure ; and he who has strength to behold the beauty of

temperance, and to "discern God through the serpent" shall live

(Allegories, iL 20).
' The insertion of the remark that " Jesus himself baptized not,

but his disciples," serves two purposes:—(1) to magnify the Messiah:

(2) to disparage the mere baptism with water.
** It is, of course, possible that here {as in the matter of the last

sapper) the Fourth Gospel may have preserved some historical traditions

concerning the acts of the Lord in Judxa, which have not been pre-

served in the synoptic record. Nor is it denied that elsewhere, e.g.,

in the matter of the three passovers,the Fourth Gospel may be historical.

There is scarcely evidence enough to admit of absolute demonstration

on either side. All that is contended is that, whether historical or

not, the incidents recorded in the Fourth Gospel are suggested (1 ) often

by a clearly discernible motive in the mind of the WTiter contrasting

forcibly with the motiveless, simple, inaitistic narrative of St Mark

;

(2) sometimes by a desire to supplement, if not to correct, the previous

narratives of the synoptists. The presence of such a motive and
desire is not, of course, absolutely inconsistent with historical accuracy;

but, the more we consider the synoptic narrative to be objective, and
the more we consider the Fourth Gospel to be subjective, the more we
shall be disposed to believe that, in proportion as incidents in the

latter are suggestible by motives and desues, in that proportion are

Now follows (ch. iv.) what may be called the forei^c

section of the GospeL We noticed that, even in Luke, tj.e

Samaritans assume a prominent position, their faith awd
uticnnventional goodness being twice contrasted with the

carnal formalism of the Pharisees, at one time in a miracle

(Lu. svii. 16), at anothertime in a parable (Lu, x. 3.V/.

We are now to see how tlte contrast between Samaria wji
Judiea is handled in the Fourth Gospel in the dialogue jn
the living water; which might fairly be called, from its 8>)b.

ject, as from its scenery, the " Dialogue of the Well."
The well is a frequent figure in the books of Philo. To
all men, says Philo {Planting of Noah, xix.), there is, in

common, the desire to find drink; but some seek drink for

the body, others for the soul. The seekers after truth are

as those who dig wells, and many seekers have dug wells

without finding water ; and taking the LXX. version of
Genesis xxvi, 32, " We have not found water," ho comme.its

on the well of the oath (Beersheba), which is discovered to

be " dry "; and he declares that the dry well illustrates tl\e

failure-of all human search after knowledge, as comparevl

with the ideal God-given knowledge which is like a gushing

spring. Elsewhere {Dreams, ii. 2, el seq.) he says, even moi«
explicitly, that the well is the emblem of knowledge ; that

its depth signifies the difficulty of the attainment of know-
ledge ; and that concerning all knowledge the well-diggeis

have to make but one sad confession, " We can find no
water." Moses sits by the well " waiting to see what
water God will send forth for his thirsty soul " {Alleg., ii.

4) ; Israel "sang the song of the well," i.e., sang a song of

triumph at the discovery of knowledge {Dreams, ii. 4)

;

and the. remark of the daughter of Samaria (iv. 11) that
" the well {<f)piap) is deep," followed by the contrast of
the "fountain" (jnjyij) of water that "leaps up" (iv. 14),-

at once suggests Philo's contrast between the bond-womaa
Hagar at '' the deep well " and Rebecca who nourislies

those who come to her with " the fountain that never fails"

{Posterity of Cain, 41). Origen, in the same way, con-

sidering Jacob's well to mean the Old Testament, contrasts

Samaria leaving her vSpi'a (the old implement of know-
ledge) with Rebecca at the fountain {Comm. in Ev. Joann.,

xiii. 10 and 29). The four wells dug by the patriarchs

Abraham and Isaac represent {Dreams, ii. '3, 4) four

departments of knowledge. The fourth and dry w.ell

represents the search after the fourth and incomprehen-
sible immaterial element corresponding to the material

heaven^a search that is necessarily fruitless. This being
Philo's interpretation (and he indignantly protests against

any other, as being unworthy of wise men), we shall also

see a singular propriety in placing the dialogue on the

living watep in the neighbourhood of "the parcel of

ground that Jacob gave to his son Joseph " (iv. 5) ; fot

here also Philo has prescribed a metaphorical interpretac

tion, declaring that "Jacob gave Joseph Shechem, mean-

they likely to be non-historical, especially if they appear to b»

difficult to harmonize with the earlier narrative of the synoptists

It has been suggested that the lamentation over Jerusalem (Mat
xxiii. 37; Lu. xiii. 34), expressed in the words, "How often did .

desire to gather together thy children . . . and ye would not," implicit

many previous visits. These words were no doubt spoken in Jerusalem,

where Matthew (not Luke, see p. 800, above) places them ; but still,

may they not refer to the many occasions in Galilee where the IU>
deemer, striving to " gather together " the children of Israel, hai{

surely included the "children of Jerusalem" in the scope of hi«

efforts? Even if the words "thy children" are to be taken literallj",

they may refer to the occasions when the scribes and Pharisees bad
come down from Jerusalem to test the Messiah, and Jesus had pro-

claimed the new kingdom to them in vain. Though preaching ia

Galilee, Jesus was really conflicting ^vith the spirit of Jerusalem, and
striving to "gather together the children of Jenisalem.*' In any
case the supposition that noffaHi^ refers to previous public visits to

Jerusalem results in an incompatibility. For no one maintains that

Jesus had made more than two previous public visits to Jerusaleu ;

aud it is impossible that JJ how many times" can mean twice.
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ing thereby the hodlly things which are the objects of the
outward senses " {AUegories, iii. 8). But there is also an
appropriateness iu the use of the name (iv. 5) " Sychar."
For fsuether the name be a corruption of ""Sliechem" or
of " Askar " (Sanday, Fourth Gospel, p. 93), in either case

the name contains a possible reference to " drunkenness "

(Isaiah, xxviii. 1, 7; Diet, of Bible, 8. v.), and serves as a
euitable contrast to the Living Water. The next point

for consideration is the " five husbands " of the woman of

Samari^. Is there any special meaning in the number
"fivel" Turning again to Philo, we find, a little af^er the

passage about wells quoted above, the statement t>at "the
number five is appropriate to the outward sense" (Planiing,

32), and that it represents material enjoyment. This is cer-

tainly a natural use of the number, if it is to be used em-
blematically.' Further, the number "five" is connected also

by Philo, not indeed with "husbands," but with "seducers."

Philo {Allegories, liL 88) Bays that the lawful husband is

the mind (yov:;), the unlawful husband or seducer (^Sopcv's)

is represented by the five objects of the senses working
through the five senses.^ Immediately before the passage,

Philo adopts the more common metaphor of the Old Testa-

ment in speaking, not of the mind, but of the Lord Himself,

ras tho Husband, being the Father of the perfect nature,

and sowing and begetting happiness in the soul. Samaria
is supposed by Justin {Dial. IxxviiL) to represent in Isaiah

(viii. 4) "sinful and unjust power;" but here it rather

typifies sense-wrapped ignorant unbelief. The whole of

this imagery seems so well connected and so appropriately

transferred from the pages of I'hilo to the pages of the

Fourth Gospel, that one hesitates to accept another ex-

planation (Keim) which would otherwise seem extremely

probable—an explanation borrowed from the five religions

of the five nations of Samaria (2 Kings xviL 30-37).

In either case, the sixth " husband " may very well refer

to Simon Magus, who, as we know from the Acts of the

Apostles (Acts viii. 11), had very early in the history of

the church " for a long time " held the Samaritans " bound
with his enchantments."^

Like all tiie other narratives of our evangelist, this

narrative is in the highest degree dramatic. From her

previous repellent attitude, the woman of Samaria is led,

first into wonder, then into interest, then into convic-

tion of sin (becoming ashamed of her false husbands),

and into admiration of the New Prophet ; lastly, she

receives from the Messiah a draught of that spiritual water

which alone cau satisfy the longing soul ; and in the climax

she is brought to the very brink of the eternal fountain

—

" I that speak unto thee am He."

»tte The journey into Galilee adds one more to the in-

joaroBV stances in which the Fourth Gospel corrects the synoptists.
tato rpjjg saying that " a prophet is not without honour save in

' ** his own country " is stated by the synoptists to have been

• Origen {Comm. in Ev. Joann., xiii. 9) speaks of "the five hus-

bands as corresponding to the Jive senses ; " and he sayS that Samaria

is the type of a soul which has ouce been weiJded to the ohjects of

sense, bat has recently divorced herself from these and allied herself

to a "sixth husband," a false semblance of spiritual truth. If this

stood by itself, we might regard it as one of many other specimens of

Origen's baseless allegory ; but it assumes importance when we find

Philo, who wrote long before the composition of this Dialogue of the

Well,' using nearly the same language as Origen, who wrote after it

and (apparently) without any knowledge of Philo's pre-existing

metaphor.
» Elsewhere (Migration of Abraham, 37) he says that the 'five

daughters" of Salpaad represent the "outward senses." The_same

thing is represented {Abraham, 5) by "the five cities of Sodom."
• Yet the "sixth husband ' may possibly be illustrated by the con-

trast which Philo [Ahreham, 5) draws between the "seventh power,"

the " power of peace," and the " six powers of turbulence," which con-

sist of "the five senses" and uttered "speech" (4 irpo^op.icbs A070S)

which prates of things that should not be uttered (oxaAiV?) ardfiari

fu/pla TUP Tiavx^ffreuv ^KAoAwi-) : see Rev, xui. 5«

Uttered by Jesus in Galilee (Mat. xiii. 57 ; Mk. vr. 4 ; Lu.'

i V. 24) after the unexpected rejection of Him by His country-
men ; and Mark adds one of those passages which were
early "stumbling-blocks " to the church, viz., that " He was
not able to do there any miglity work, . . . and He
marvelled because of their unbelief." Not content with
Luke's considerable modification of this passage, the author
of the Fourth Gospel boldly places this saying of Jesus
before the visit to Galilee, and assigns it as a reason for His
going thither : "After two days He departed thence (from
Samaria) and went into Galilee

; for Jesus Himself testified

that a prophet hath no honour in his own country " (iv. 44).

The motive is obvious : Jesus is desirous of escaping from
notoriety. He has found that the Pharisees (iv. 1) are
aware of His superiority to John the Baptist, and that His
disciples exceed John's in number ; and for this very reason
He leaves Judasa, and comes to Samaria, a hostile district

Even here, however, He cannot help making converts.

But having made them, He leaves them and goes into

Galilee, where at least He is sure to find " no honour."

Yet even here, adds the author, He was honoured ; for
" the Galileans received Him, having seen aU the things

that He did at Jerusalem at the feast" (iv. 44). Thus
skilfully, after his manner, the author takes those very
sayings and traditions which had been turned against

Jesus, and, by his delicate handling, uses them to enhanel

the glory of the Messiah, "who knew what was iu man"
(iL 25).

Passing over the cure of the nobleman's son, which has The

been dbscussed above, we come to the first " sign " wrought V°°^ of

on the sabbath (v. 2-9). Once more there is a contrast ^^^'

between tho water of the law and the fouutain of the

Messiah. The rejection of this divine act of mercy, simply
because it was wrought on the sabbath, introduces, almost
for the first time, the conception of "judgment" or "con-

demnation." The word "judgment " had been mentioned
in the dialogue with Nicodemus, as a necessary result,

though not an object, of the coming of the Light, which,

by its very presence, distinguishes and "judges" those

who love the darkness (iii. 17-21); and now we have

an example of the way in which the Light divides all

who hold it into two classes—those who love it, and
those who hate it. This is in accordance with the spirit

of the synoptists, who (Mat xxiiL 13; Mk. xli. 40; Lu.

XX. 47) describe Jesus as addressing the Sabbatarian sign-

hindereras "hypocrite," and as pronouncing on "hypocrites"

greater "judgment" or condemnation {TcpKraoTepov Kp'fia),

But that part of the discourse in which Christ describes

Himself, in the presence of the multitude, as having received

all power to judge and to quicken the dfad, does not re-

semble anything in the synoptic narrative, except the dis-

course—"All things are delivered unto Me of Jly Father"

(Mat. xi. 27; Lu. x. 22) ; and that was uttered privately

to the disciples, after their return from their mission. It

is possible that the author here (as elsewhere) sets down,

as a public discourse, some sayings that may have been

uttered privately; and the words "that all men should

honour the Son, even as they honour the Father," remind

us at once of the synoptic saying, " He that receiveth you

receiveth Me, and He that receiveth Me receiveth Him that

sent Me " (Mk. ix. 37, &c.); which again, m the synoptists,

was a private, not a public saying.

The author's fidelity to the spirit rather than to the

letter of the words of Jesus appears also in the reference

to the quickening and raising from the dead. Jesus had

in Matthew (x. 8) bidden His disciples to " raise the dead,"

and this precept is amplified, in the Fourth Gospel, into

"The hour is coming and now is, when the dead shall

hear the voice of the Son of God ; and they that hear shall

live" (v. 25),—a eaying that would naturally be inter-
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preted in a purely spiritual sense.^ No less spiritual is the

doctrine here enunciated on faith. As elsewhere in this

Gospel (i. 50; iii. 1,2; iv. 39-41 ; xx. 29; and, if rightly

considered, vi. 26), the author lightly esteems belief based

on "mighty works" or wonders. The right faith is that

of the Samaritans, who, rising out of the lower wonder-faith,

attain to the higher faith which comes from hearing Christ

{iv. 42). For to this, and to no other testimony, does

Christ, in the Fourth Gospel, make His ultimate appeal.

Christ does not indeed despise the testimony of John to

Himself, but He does not accept it as a final basis for the

true faith (v. 32-34). lie appeals to the J'criptures, it is

true, but rather as an unerring guide to the true source of

faith than as being of themselves able to generate faith in

the reader (v. 39). What then i.s the living final testimony

to which He appeals t It is to His "works,"—not the

"mighty works," or "wonders," but all "the works (ipya)

which the Father hath given Mb to do," meaning the

whole of His life, and including both words and deeds. In
other words, the Fourth Gospel appeals to that which we
should call the influence of the life of Jesus, but which. the

evangelist better calls the " Spirit" of Jesus, passing from

Jesus to His disciples, and from those disciples to others

who had not seen Jesus—as the final testimony, convincing

every honest heart, and generating in every conscience that

loves the light a belief in Jesus as the true Light. In the

synoptists, " faith " is, for the most part, that half physical

thrill of trust in the presence of Jesus which enables the

limbs of a paralysed man to make the due physical response

to the emotional shock consequent on the word "arise," so

that in the strength of that shock the paralytic is enabled

to shake off the disease of many years ; or, at the highest,

it is a thrill through the inner being, whereby the soul

shakes off the burden of sin. But in the Fourth Gospel

faith implies even more than in Paul's Epistles; it is a

faculty that tests, transmutes, and develops the recipient

soul ; it means a trust in Christ, not only as a sacrifice,

nor as propitiation, nor as miracle-worker, nor as Son of

God, but as source and object of ail love, and the be-all and
end-all of every human life. If such a Being is best

expressed by " Word," then the human receptivpness

of such a Being will be best expressed by the metaphor
of " hearing." Accordingly the Samaritans believe, not
because of miracles, nor because He told the woman " all

that ever she did," but because they had enjoyed His pre-

sence for two days, and had heard Him. "Now we believe,

not because of thy saying ; for we have heard Him our-

selves, and know that this is indeed the Christ, the Saviour
of the world." Here we have at last a doctrine not bor-

rowed from Philo, a doctrine that constitutes the great

difference between Philo's philosophy and the religion of

the Fourth Gospel, making the latter a powerful and life-

inspiring motive for all classes of men, while the former
remains a barren philosophy fit only for meditative hermits.
For in Philo, faith, as in the Old Testament (Lightfoot,
Galatians, pp. 154-162), hasapassive meaning—trustworthi-
ness, stability, constancy,—rather than the active meaning
of trust, by which the lower nature is raised to the level

of the higher ; the " dog " to the level of " man " (Bacon,
Essays, xvi. 79); the man to the level of Christ, and,
through Christ, to God (1 Cor. iii. 23). Faith, in Philo,

is a prize rather than an effort, a harbour rather than a
voyage ; it is " the only sure and infallible good, the solace
of life, the fulfilment of worthy hopes" (Lightfoot, Gal, p.
158) ; whereas, in the New Testament, it is the faculty by
which one is able to trust m Christ, to love Christ, and to
serve Christ—a faculty implying continuous effort, loyal
and enthusiastic service, and progressive activity. The

* Compare Philo, De Profugis, 10, "Some that are living are dead ;

ttA some that are dead live."

nearest approach in Philo to the Pauline and Johanninc faith

is perhaps in the words that describe it as " the entire

amelioration of the soul which leans for support on Him
who is the cause of all things, who is able to do all things,

and wiUeth to do those which are most excellent " {ib. p.

15S); but even this, though the same in theory, is very

different in practice from the faith of the New Testament.

! or—faith being neutral and colourless and taking its colour

from its object—how different must needs be even the faith

that is based upon the things that are " most excellent

"

from the faith that rises to the Father through such a one

as Jesus of Nazareth, concerning whom even the most
incredulous must admit that He made peace in man's

troubled heart, banished sin from those who trusted in Him,
and "constrained" (2 Cor. v. 14) even His bitterest perse-

cutor to join in laying the foundations of His empire.^

In the discourse that follows the miracle of the teeding

of the five thousand,' it is noteworthy that the author

speaks of the eucharistic food not as the Lord's body and
blood, but as His "flesh" and blood. Most characteristi-

cally : for " flesh " is, as in Paul's epistles, a principle, an
element, and the author desires to show that the Lord'

flesh and blood are the only satisfying element for the human
soul. He has before spoken of blood and flesh and man
(i. 13) as antagonistic elements to the divine elements; now
lie wishes to point out the divine elements themselves, and
they are the flesh and blood of the Word, who " became
flesh" (i. 14, xrap^ lyivcTo) for men. Here, as before,

we must add that thu use of this language—" Whoso
ealeth My flesh and drinketh My blood "—in a public dis-

course is quite unlike anything in the synoptists, and though
it represents the essence of the teaching of the Lord's

supper, somewhat amplified, it can hardly be considered

in its chronological, or even perhaps in its artistic place,

as a public discourse here. Yet it is necessarily placed

here to account for the desertion of many of His fol

lowers. In the synoptists the desertion is otherwise ex- The km-

plained. There v/e see Jesus, as He develops the con- fesauD

stitution of His Kingdom, alienating, step by step, the

Pharisees, Herod, the patriots or Galileans, the followers

of John the Baptist, and at last the whole of His country-

men, till He is compelled to flee from Herod to the

neighbourhood of Casarea Philippi, where, as an exile

with no more than twelve other outcast companions,' He
who had never revealed Himself to be the Messiah finds,

upon questioning His disciples, that they have been led

by the divine guidance to the sense that He and He
alone must needs be their Redeemer; so that the seed of

' It is a remarkable fact that this evangelist never uses the noun
ir((7Tis, which is frequently used by the synoptists, while he uses the

verb TTiaTiifiv about twice as often as it is used by all the synoptists put

together. He appears t^ prefer to contemplate faith, not as in itself a

virtue, but rather as a mental act or state taking its quality from its

object. Note also that he seems to distinguish between Titrnvetv iioi

and TriffTcueic cjs ^/le. The former is generally used in questions and

negations (v. 3S ; viii. 45, 46 ; x. 38), or else of temporary and pro-

gressive trust, e.g., trust in God, in the word of Jesus, or in the

Scriptures ; all of which are regarded as.preparatory acts leading to that

final state of trust which can only be obtained by coming to Jesus (iv. 50 ;

V. 24; V. 46; v. 47 {bis); x. 38). The latter {TnaTeieii' tis) denotes

the final state of fixed trust and repose on Jesus, and it is only onca

used by the synoptists (Matth. xviii. 6; ?Mk. ix. 42).

^ Nothing has been said here about the difference of John's chrono-

logy from that of the synoptists, because, if the Fourth Gospel is a
spiritual rather than an historical composition, it is scarcely to be

expected that its chronology should be limited by historical consi-

derations ; and, in any case, the subject is too large a one to be dis-

cussed here. Canon Westcott remarks (CJospe^s, p. 285) that " a very

strong case has been made out by Mr Browne {Ordo Socdorum) for tho

limitation of the Lord's ministry to a sihgle year. If there wera

direct evidence for the omission of rh Trdaxa in John vi. 4, his arga-

mcnts would appear to bo convincing." The context suggests that

the words rb iracrxa may not improbably be an insertion based on »

sense of the spiritual meaning of tb* narrative rather than ou history.
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faith has at last begun to germinate, and He can now
prepare to leave them, because He discerns already the

temple of the new kingdom founded upon the inspired con-

fession of Simon Peter. In the Fourth Gospel, on the

other hand, the desertion of the disciples is represented as

due to another cause, namely, their unspiritual dulness and
their inability to understand the doctrines of their Master.

Here and there in this discourse appear glimpses of the

synoptic utterances,—for example, in the words " No man
can come unto Me except Jly Father draw him" (vi. 44) ;

and in the words "It is the Spirit that quickenetli, the

flesh proliteth nothing" (vi. 63), one seems to recognize

a version of part of the blessing of Peter, ''Blessed art

thou Simon, son of Jona, for flesh and blood hath not

revealed it unto thee, but My Father which is in heaven."

But elsewhere, in the greater part of this discourse, the

author departs entirely from the synoptists. In the con-

fession of Peter, a very striking peculiarity is presented,

Not only do we find brought out in a very touching manner
what may be almost called the despairing faith of the con-

fessing apostle—" Lord, to whom shall we gol"—as though
the disciples were driven in desperation to remain with
Jesus because, if they deserted Him, they had no hope, no
refuge, elsewhere; but we also find Peter avowing the cause

of his belief, and it is the same cause as moved the believing

Samaritans ; it is not the " signs " but the '' words " of

Jesus—"Thou hast the wordsoi eternal life."i

Hitherto the Gospel has dealt with the Word ss puri^

fying and nourishing; now it has to speak of it as en-

lightening. The types have hitherto beet} water (under

various aspects), wine, flesh, blood, bread ; now we are to

read of Jesus as Light. This is the highest or nearly the

highest doctrine ; for it ia another aspect of the doctrine

of the Spirit. The twc doctrines are closely connected in

Philo, who (Creation of the World, 8) declares thqt God
assigned a " pre-eminence to the elements of spirit (or

breath or air) and light, calling the former the spirit of

God because it is the most life-giving element, and God is

the cause of life;" and the visible light Philo declares to be

the image of the invisible light, which is the image of God.

In the short summary of Christ's doctrine spt forth to

Nicodemus 'iii. 3-21), a brief suggestion of the doctrine

of the light follows on the dctrine of baptism ; now the

higher doctrine is to be expanded. But light implies

darkness, and therefore the development of the doctrine

of light connects itself naturally with the period of conflict

between lit;i>t and darkness, i.e., between the Word and
" the Jews,"—a conflict that becomes from this time more
and more prominent.

First of all, however, comes a climax of the doctrine of

water, and a preparation for the doctrine of light. This

section (vii. 2-40) begins with a very distinct indication,

difi'ering widely from the synoptic treatment, of the rela-

tions between the Lord and his brethren. It is possible

that the Ebionite school based their low views of Christ's

' Although the word used by Peter (^^/jo) is not the same as that

nsed by the Samaritans (\iyov), yet a comparison of a great number
of passages in which the " word " of Jesus {Kiyoi fiov) \s said to be

the object of belief, and the source and province of spiritual life (ii.

22; iv. 50; v. 38, the word of God; viii. 31; viii. 37, 43, 51, 52;

ziL 48; xiv. 23, 24) seems to show that the name \6yos itself had
some influence in leading the author to insist so frequently upon the
" word " rather than " the woi* " as being the prime cause by
which the incarnate Word generated faith in the souls of men Id the

Fourth Gospel the plural \6yoi is only once used by Jesus of His

vrorda (xiv. 24); and there in a passage where (seemingly) it is desired

to distinguish the separate from the collective " words :

" 'O ^^ aya-nuv

fit Tovs \6yov^ juoy oh rtjpfi' Kal 6 \6yo5 ty dfcoucTc, ot/Ki(rTty i/xhi

aAA^ rov n4ix^iivT6% fxt warpis. On the other hand, the synoptists

frequently represent Jesus as speaking of " my words " and of *' the

"word," but never of " my word.'* Note 3*150 the remarkable passage

<xii. 48) where it is said that Jesus does not judge tnen, but that the

word which He has spoken will judge ttem.

nature upon traditions derived, or supposed to have been
derived, from the Lord's brethren, and that the author is

here striking at a particular school of thought. Com-
paring Mk. iii. 21 with ML iii. 31, we see clearly
that the mother and brethren of Jesus, alarmed per-

haps for Ilis safety, and deceived by false reports about
His sanity, desired to place Him under restraint ; and
Matthew and Luke unite in asserting that the mother as well

as the brethren desired to speak to Him, and were rejected.

But there is no mention of the mother in the Fourth Gospel
as ever doubting or ever alarmed concerning her Son ; the
brethren alone doubt, and their doubt amoufits almost to

an antagonistio scepticism. They do not " believe in Him,"
yet they urge Him to go to " Judjeathat the disciples may
see the works that Thou doest. If Thou doesi these things,

show Thyself to the world" (vii. 3-5). No reproof could
be more severe (from the point of view with which the
Fourth Gospel regards the "world") than the reply of

Jesus: " The world cannot hate you ; but Mo it hateth."

So imbued are the Lord's brethren in fleshly worldliness,

that the world recognizes in them that familiar darkness
which it loves, because its works are dark, v- oile it hates

the convicting light. It is not surprising, after this,

that Mary, who throughout this Gospel is regarded with
affectionate reverence, is not committed to the guardianship

of these sceptical brethren of the Lord.

The discourse itself is, as has been said, mainly pre-

paratory, After one brief appeal to the conscience as the

final test of the truth of His teaching (vii. 17), the conflict is

predicted : "Why go ye about to kill Me J" A hint of the

synoptic saying " He casteth out devils through Beelzebub "

is perhaps contained in the reply of the ppojile, " Thou
hast a devil ;" but the author deviates from the synoptists,

in the justification of the sabbath-cure, not from the "ass"
or the "o?" ip the pit (Lu. xlv. 5), but from the practice

of circumcision on the sabbath (vii. 22, 23). The violent

spirit first manifested after the cure of the impotent man
(v. 16, 18) now breaks out again, and a direct attempt

made by the Pharisees to arrest H:n'. (vii. 32), frustrated

by the wonder of His words ^vii. -Jo ; and compare xviii.

6), leads Jesus once more to predict that He will soon pass

away from them, and finally to conclude the " doctrine of

water," by exclaiming in " the last day, the great day of

the feast, ... he that believeth in Me, as the scripture

hath said, out of his belly shall flow rivers of living water"'

(viL 38). The spiritual climax thus given to the doctrine

of water is very striking. The well of living water, before

promised to the woman of Samaria, is now not merely to

spring up in the believer, as there stated (Iv. 14), but it

is also to flow forth from Him to others, thus preparing

the way for the higher doctrine of the Spirit of fellowsliip

which the author touches on in the next verse :
" But this

He spake of the Spirit, which they that believe on Him
should receive" (vii. 39).

The method of the author is admirably illustrated by the

dialogue between the people (vii. 41, 42): "Others said,

This is the Christ, But some said. Shall Christ come out

of Galilee 1 Hath rot the scripture said that Christ cometh

' These words have caused perplexity, as not being found in an^

book of the Old Testament ; but they are probably a corrupt reading

or reminiscence of the LXX. version of Isa. xliv. 3, 4, " I will give

water in the midst of drought to them that waUc in a waterless land

;

I will place My spirit upon thy seed, and My blessings upon thy

children

—

koX i.vare\oTi(jiv iis ii/a. iiiaov ESaror, &c." The Greek

words quoted above were probably separated from their context

;

iiiivreXovaiv was taken transitively and connected with iih<ip (uSi,f

ivciTtWetv, Find. Is., 6 (5) 111, being a recognized phrase for "to

make water gush forth"); axtA ava fjLtaov was rendered "the middU
parts," ix Koi\Us.' Such corruptions of the Old Testament are readily

paralleled from Barnabas and Justin, although altogether unlike the

method of quoting the Scripture assigned to our Lord by the sj-nop-

tists.
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of the seed of David, and out of the town o! Bethlehem

where David was ? " It is a curious instance of the degree

to which the dramatic character of the Fourth Gospel has

been ignored, that even an acute commentator has inferred

from this passage that John " was not aware of the birth

at Bethlehem." The fact is that the author uses these and

similar errors and blind gropiogs of the people, the enemies,

and even the disciples of the Lord, to enhance the majesty

and insight of Him who walks above them all, high in the

light of heaven, while they are creeping in the mist around

His feet.' He does not stop. to correct these vulgar errors,

for he presupposes that his readers are in the light, and

able to see through them all ; and it is with a frequency

almost betolsening enjoyment that he repeats this device

over and over again, in every case holding up the error in

silence to the contempt or pity of his reader, and delighting

to exhibit human folly glorifying the wisdom of God. In-

stances of this device occur in this very chapter. " Who
goeth about to kill Thee ? " says the ignorant multitude (vii.

20), at the very time when the arrest of Jesus is being

planned by the Pharisees : "Out of Galilee ariseth no pro-

phet," say the learned students of the law (vii. 52), so

blinded by their malignity that they cannot even read the

books that describe the birthplaces of Elijah a'hd Jonah

;

" We have found Him of whom Moses in the law, and the

prophets, did write, Jesus of Nazareth, the son of Joseph,"

says Philip, happy in the completeness of his new-fledged

knowledge (i. 45), and ignorant that a time wUl come when
he will hear from " the son of Joseph " this humiliating

rebuke, " Have I been with you so long, and hast thou not

known Me, Philip?"

Passing over the story of the woman taken in adultery

as being an interpolation, we are led to that section of the

Gospel which treats of the doctrine of light. The mention

of the Father and the Son, as being two witnesses, bearing

witness to th? Son^accordtug to the saying of "your
law" that "the testimony of two men is true" (viii.

12-17)—is a subtle use of the words of Scripture, such

as we look for vainly in the teaching of Christ as pre-

served by the synoptists.^ But the connexion between the

light and the truth, and between truth and freedom, and
the dialogue that follows upon the genuine children of

Abraham, remind us, in part, of the synoptic version of the

Baptist's teaching about the children of Abrjiham (Mat. Lii.

8 ; Lu. iii. 8) ; in part, of the teaching of St Paul concern-

ing the freedom of " Jerusalem which is above " (Gal. iv.

26; and compare Eom. vi. 16-20).?

The climax of hatred and insult of the Jews is most ap-

propriately expressed (viii. 48), " Say we not well that Thou
art a_Samaritan and hast a devil V and it is also appropriate

to a discourse on " the Light that lighteth every man com-
ing into the world" that the Jews should be informed that

eren Abraham saw that light and rejoiced. It is probable

GOSPELS

' It appears to mean the Son, on the one side, manifesting Himself
by (pya, and the Father, on the other side, abiding in the heart of the
heaver, and influencing the conscience to acknowledge and believe in

the Son,
' Ver. 35 and 36 seem difficalt lo connect wltn vcr. 34, " IJ'hoso-

ever commiUeth sin is the setniant of sin. And the servant abideth

(/j/i/ci) not in the house for eve^ but the Son abideth ever; if the

Son therefore shall make you free, ye shall be free indeed." The
Italicized words seem to confuse the thought. The argument that

seems required is this. " No mere servant, such as Moses, is a safe

patron for those slaves who desire the master of the house to enfrancliise

them ; the safe patron is the Son, whose influence in the house is

permanent." Just such an argument is found in the Epistle to the
Hebrews (iiL 5 ; viii. 3). " Moses was faithful in all His house as a
servant, . . . but Christ as a son over His own house, whose house
are wp ;" and in the same epistle Christ is said to "abide" (^cVetj/) a
priest continually, and lo be able (Heb. vii. 24, 25) to save men to

the nttermott, because He "abideth" (Sio ri iieftty airiv els rhy
aiaiya). It seems probable, therefore, that some early teaching of the
church is hero confused by the addition of the italicized words.

[fourth gospel.

that both here and in xii. 36 we ought ^In spite of the

LXX. usage) to translate cVpv/3i; "was hid "
(cf. Lu. six. 42^

Heb. xi. 23), and that we must suppose the intervention of

some supernatural agency in a judicial- retribution hiding

the Light from the children of darkness who seek to

destroy it.

The section on light terminates with an appropriate feign,

the opening of the eyes of the blind man,- who is sent to

wash his eyes in the waters of a pool named Siloam. The
evangelist sees a mysterious meaning in the name of the

pool As the Baptist had baptized in .(Enon near to Salim,

i.e., the "waters" near to and preparing the wayfor "peace";*

and the Samaritan woman had boasted of her well of

Sychar or drunkenness, and the impotent man had been

healed in Bethesda or the "house of mercy," so now the

opening of the eyes of the blind man is effected in part by

the direct action of the Light of the world, but in part also

by the instrumentality of water at a pool named "Sent,"

—

a word which may apply to an aqueduct, " missto aquarum,"

or to Him whom the Jews expected as the " Sent," i.e., the

Messiah. The conclusion of the section on light (ix. 39),
" For judgment I am come into this world ; that they

which see not might see, and that they which see might be

made blind," accords with the passage in Matthew and

Luke where Christ acknowledges to the Father that it hath

seemed good to Him to reveal these things to babes and to

hide them from the wise and prudent (Mat. xi. 25 ; Ln. x.

21) ; and the climax appropriately introduces the Pharisees,

confident in the "lamp of the law," asking, in a tone which

suggests the utter impossibility of an affirmative answer,

"Are we blind alsof " The answer of Jesus distinguishea

two kinds of darkness in the soul—the involuntary darkness

arising from inexperience of the light, and the voluiitary

darkness which arises from experience and rejection of the

light. His answer explains the sense in which the word
" hypocrite " was so often applied to the Pharisees by Jesua

in the synoptists. The Pharisees vrere in darkness, and, like

all other men, had received gleams from " the light which
lighteth every man," convicting them of their darkness, and
leading them to say, " We see not," if they had but beea
honest. But they persisted in saying, " We see."* There-

fore, it is said to them, "Your sin remaineth" (ix. 41).

These latter words, whether uttered or not by Jesus in the

•exact shape in which the Fourth Gospel gives them, are un-

doubtedly true to the spirit of His teaching ; and they
furnish a suitable end to the discourses on light, bringing

prominently forward that " reproving " or " convincing
"

power of light which is one of the special attributes of that

Holy Spirit to whom, step by step, the Fourth Gospel is

leading xxs.-

The metaphor of the good shepherd suggests an im-

portant difference between the Fourth Gospel and tha

Gospels of Matthew and Luke, viz., the absence of all alle-

gory and almost all parable in the former. Why did
the author, who rejected so many other parabolic subjects,

retain only this parable of the shepherd in common with
them t The answer may be, partly that it is a parable

based upon the teaching of Phil6, who distinguishes between
mere indulgent " keepers of sheep "and "shepherds," some-
what in the same way in which our parable distinguishes

between " hirelings " anr* shepherds; and he adds that the
Supreme Shepherd is God, who orders all His flock of

created things through the Logos, His first-born Son
{Plantatio, &c., 11). In part, perhaps, the author may have

' Philo (as well as the author of the Epistle to the Hebrews)
emphasizes the fact that Melcliisedek, the true High Priest, the giver

of wine Instead of water, is the King of Salira or jitace (Alleg., iii. 25).
* Cf. Philo, Who is the Heir} 15, "Look np, so a.s to convict

{iKeyXfiv) the blind race of common men, which, though seeming to
see, is blinded."
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felt that tlie synoptic picture of the shepherd "leaving the
ninety and nine sheep in the wilderness " while He seeks
the single wanderer,"requires at least to be supplemented
by the picture of Him who putteth forth His sheep, and is

followed by them, so that none of them wander. But a
principal reason for introducing this parable at the conclu-

sion of the doctrine of light, and before the narration of the
death of Christ, is to prepare the way for that death, by
exhibiting the reason for it in a clear light. It is true

that Jesus has, before now, predicted that He is to be
"lifted up" (iii. 14, viii. 28) and slain (viL 19, viii.

40) ; but it needs to be distinctly stated that Jesus will

not only be slain, but voluntarily slain; and the motive
requires to be expressed. This is explained in the synop-
tists by saying that He came to give His life as a ransom
(Xurpoi/) for many (Mat. xx. 28; Mk. x. 45). But to whom
was tills " ransom " to be paid f To God or to the evil one f

The question was a difficult one to answer ; and the Fourth
Gospel avoids, though it does not solve, an insoluble diffi-

culty by substituting a new metaphor for that of ransom :

" I am the Good Shepherd, The Good Shepherd giveth

His life for the sheep." Then, in a master.piece of deli-

cate spiritual subtlety, while the expression " the Good
Shepherd will even be slain by the wolf for the sheep's

sake "—which would have introduced all sorts of intricate

difficulties—is avoided, the same thing is, by antithesis,

indirectly suggested—"But the hireling seeth the wolf com-
ing, and leaveth the sheep, and fleeth." A repetition of

this statement leads to a more emphatic reiteration that

the Shepherd will lay down His life of His own free will

(the essence of sacrifice), "in order that He may take it

again " (x. 17)—thus entirely neutralizing the suspicion (so

carefully avoided above) that the Good Shepherd may be
doomed to succumb to the wolf.'

Two points remain to be considered in this chapter (x.).

The words, " All that ever came before lie are thieves and
robbers," have naturally caused some difficulty; but it is

possible that some words, such as "in comparison with Me,"
are to be understood; and if the meaning was, "all pre-

vious redeemers of mankind have been, in comparison with

the true Redeemer, self-interested and ambitious," then,

Buch language becomes compatible with the author's point

of view ; and, even looked at from the synoptic side,

it presents little more difficulty than the saying that John
the Baptist, though the greatest of the prophets, was less

than the least in the kingdom of God.- But the second

point is of more importance. In defending Himself (x. 35)

against the charge of making Himself God, Jesus is made by
the author to argue that, if the judges of Israel in the Psalms

are addressed as, in a certain sense, divine and gods,—"1
have said ye are gods,"

—

a fortiori might He Himself with-

out blasphemy call Himself the Son of God. But, if this

argument might be adopted, then it might be urged that

the Son of God differed from other sons of God only in

degree, or, if in anything else, only in preexistence, and
the special privilege of pre-esistence has been already

destroyed by the evangelist ; for, in the introduction to the

healing of the blind man, he has caused the disciples of

Jesus to take for granted, and Jesus not to impugn, the

doctrine that all men exist before birth :
" Master, who

' The use of iifiovy (" exalt") to denote *hat the synoptists (Mat.

xz. 19; xxvi. 2; Lu. xxiv. 7) denoted by o-TOBpoCx ("crucify'') is

very remarkable. In the synoptists, i/i^ovv always means " to honour
highly" ("every one that exaltcth himself shall be abased" (Mat.

xxiii. 12 ; Lu. xiy. 11) ; but, in the Fourth Gospel,- Jesns uses it In

addressing (viii. 28) His future murderers, " When ye cia?< (ui^iiir7)T«)

the Son of Man": comp. viii. 40, "Ye seek to slay Me." Strictly

speaking, of course, we must say that i^otiv is not the aravpovv, but
tile result of it.

" Compare Philo, Abraham, 44, where a similar contrast is drawn
between the distinctive " kingdoms " of hnmau rulers and the benefi-

cent " kingdom" of the Ideal man

did sin, this man or his parents, that he was born blind 1

Jesus answered. Neither this man nor his parents ; but that
the works of God should be made manifest in him " (ix.

2, 3). But if all men pre exist, and if to all men, in a certain

sense, may be addressed the title of " God," it would follow
that even the Eternal Son of God, by whom the world wa3
made, would be but the eldest among many brethren. It
is scarcely possible that the evangelist intended his readers
to follow out this train of thought ; but it is unquestionable
that in spite of the readiness to admit supernatural incidents,

the author's habit-ef referring all phenomena to the action
of certain elements—water, spirit, light, darkness, flesh,

blood, and the rest—leads him (perhaps unconsciously) into

a habit of describing and perhaps even conceiving the life

and work of Christ Himself as conforming itself to an
unalterable law, which is none the less a law, because it is

also a will, the will of our Father. The works that Ho
does are "prepared .by the Father." His sheep hear Him;
those that are not His sheep do not hear Him. The same
thought is expressed, whether the law be regarded as the
fixed order of things or as the will of the Father: "No
man can come unto Me exceut the Father which has sent

Me draw him."

Again and again He disclaims caprice, and even the

exercise of an independent will :
" I came down from hea'^en

not to do Mine own will but the will of Him that sent Me "

(vi. 38). Though judgment is committed to Him by the

Father, yet so rigidly is His power and desire to judge
restrained by facts orlaws (or by whatever other name the

truth may be called), that He solemnly declares that He
does not really judge, it is the /ac^s that judge. "I do not

judge," He says (xii. 47), but " the word that I have spoken
shall judge him ; " and even where He accepts the task of

judging, He declares that He judges " as He hears " (v. 30),

and " with the Father that sent Him" (viii. 16), i.e., accord-

ing to truth. The same conception of the work of the

Word as being ("like the working of the elements) universal,

continuous (v. 17), and according to law, is expressed both in

the prologue to the Gospel (John i. 1-9). and in the Epistle

also, where the writer declares that the commandment
which he gives to the church from Christ is " no new com-

mandment," but an old commandment which men had had
" from the beginning."

We come now to the last of the pre-resurrection "signs" of The

Jesus—the raising of Lazarus. Even those who tnaintain raising

the historical accuracy of every detail of this narrative will
Laianut

scarcely deny that its symbolic meaning goes down, and is

intended to go down, to an act far deeper and far vaster

than the revivification of the brother of Mary and Martha.

Remembering the teaching of Paul (1 Cor. xv. 45) that

there are two men,—the former the " living soul " or fleshly

animal nature (i/t^ ^wcra), the latter the " quickening or

life-giving spirit" (Trvti/ia foioTrotovv) ; the former the first

Adam, the latter the second Adam—we see at once in

this miracle the second Adam raising up the first Adam
from spiritual death, by imparting to him His own life.

The very word used by Paul to describe the second Adam
(^MOTToieti') is used by our author to describe the preroga-

tive of the Son— "the Son quickeneth (l^wovouZ) whom
He will" (v. 21). Other meanings may, no doubt, be con-

veyed beneath this central incident of the Fourth Gospel

;

nor is it impossible that the author, before describing how
the Saviour laid down His life for mankind, wished to give

the best possible proof of the spontaneousness of the action

(asseverated above, x. 17, 18) by showing that lie was

actually the source of life to others. As a preparation for

His resurrection on the third day, what could be better than

that H e should raise from the dead one who had been four

days lying in the grave ? If, also, a preparation was needed

far the doctrine of the Spirit, which is soon to come before
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us, the resurrection of Lazarus would serve tliis purpose too.

For the Spirit is the source o£ life (^(uTiKwTaToi', Philo calls

it, Creation, 7) ; and, therefore, just as the doctrine of the

living water is preceded by the miracle of the water changed

into wine, and the doctrine of bread by the miracle of bread,

and the doctrine of the supersession of the intermittent

sabbath by the continuous loving activity of the Father

and the Son (v, 17) is preceded by the miracle of sabbath-

healing vouchsafed to thg man to whom the intermittent

spring was useless, and the doctrine of the Light of the

world is preceded by the miracle of giving light to the

blind, 80 is it natural, and, as it were, proportionate, that

the doctrine of thq quickening Spirit (c/. vi 63, to Trvetyta

c'crri TQ {woTroiotT) should be preceded by sonie miracle of

quickening the dead.i

The anointing and the triumphal entry into Jerusalem

having been discussed above, we pass to the last discourses

(xiL 20 to xvii. 26), The last discourses in the synoptists

treat of the second coming of Jesus in the clouds of heaven,

and of the d^y of judgment; the last discourses in the

Fourth Gospel treat rather of the continuous and increased

presence of Jesus in the hearts of the disciples, of the re-

proving or judgment of the world by the Holy Spirit, and
generally of the function of the Spirit in the church. In
other words, the Fourth Gospel exhibits in a spiritualized

forjn that which the synoptists set forth through rtiaterial

imagery. The promise of the future presence of Christ had
been expressed by the synoptists in the legacy of His body
and blood, which Christ is described as bequeathing to His
disciples. The Fourth Gospel, which omits this incident

(possibly as being already sufiiciently known and receiving

sufficient attention), lays mora stress on the presence of the

Spirit as Christ's substitute. It is important to observe
that both the synoptic account of the last supper, and
thS last discourses in the Fourth Gospel, are founded on
one and the same basis of historical fact, viz., that Christ

approached death with the expressed conviction that His
work would not be frustrated by it, but th.it He would
remain for ever a living power in the hearts of His disciples.

There is also, even in the Gospel of St Mark, an intima-

tion that His disciples were to be aided by a "Holy Spirit,"

which should speak for them before princes and kings

:

" And when they lead you away, betraying you, take no
forethought wh.at ye shall speak, neither rehearse it , but
whatsoever shall be given to you in that hour, this speak ;

for it is not ye that speak, but the Holy Spirit " (Mk. xiii.

11). To the same effect Jesus speaks in the parallel passage
of Luke (xxi. 14, 15), bidding His disciples not to rehearse

their defence (irpo/ieXcrav aTroXoyrjS^^oi), for He will give

them "a mouth and wisdom," which their adversaries shall

not be able to gainsay. Thus, even from our earliest Gospel,

it would seem that to those unlettered Galilean peasants, diffi-

dent(as Moses had been before them) of the sufficiancyof their

rhetoric to plead their cause before the bar of the great on&s

of the earth, a promise had been made of a " mouth " that

should plead for them. The Holy Spirit was to be their Advo-
cate. It is not likely that Josus should have uttered these

two expressions (quoted above) and no more, about the Spirit

which was to be His substitute. Therefore, if the author

of the Fourth Gospel had access to any apostolic sayings and

* The complete discussioh of this, the crowning "sign" in the
Foarth Gospel, is not adapted for these pages. It would require a
close examination of La. xvi. 20-31, together with Lightfoot's {Horce
Uehraiccs) comment on " Lazaru.." On this point see also Wunsche,
New Beitrdge zur ErldutcTunq der Evangelien, p. 4(7 ; and com-
pare Philo on the meaning of Eliezer (Lazarus) in Whn is (he Heir 1

11, 12. The greater part of Origen's commentary on this portion of

the Fourth Gospel has unfortunately perished ; hut some light may
be thrown on it hy a study of his Comm. in Ev. joann., xxviii. 6, 6, 9,

k3 well as by Augustine, In Joann. Evang. Tract., 49. The reasons
usually alleged for the omission of this "sign" by the synoptistg
would also require careful consideration.

traditions that illustrated the teacliing of Christ during the
last two or three days before His cleath, we might naturally

expect to find in these traditions something more about the
Spirit which was to be the Advocate of the disciples when
pleading without their Master before the sanhedrin, and
before princes and kings. Accordingly, finding in the last

discourses of the Fourth Gospel an ampler doctrine on this

subject, we have no ground, a priori, for regarding it with
suspicion. True, the doctrine is set forth here, as elsewhere,

in the peculiar language of the writer, so that we are abso-

lutely certain that we have not the exact words uttered by
Jesus ; but this need not hinder us from accepting the
thoughts as'the thoughts of Jesus, if we can throughout
trace the synoptic doctrine. In the synoptists Jesus pre-

dicts that He will " rise again "; obviously the letter of this

prediction, though important, jn^plies a still inore important

spiritual meaning beneath it. For this prediction would
not have been satisfied by any amount of literal fulfil-

ment if Jesus had merely walked from His grave and ex-

hibited Himself alive, by tangible as well as ocular proof,

to thousands of curious observers, hostile as well as friendly,

unless He had at the same time poured a new influence

or influent spirit into the hearts of those to whom He
manifested Hitriself, It is characteristic of our evangelist

that he realized (1) that the essence of the resurrection of

Christ consists in His spiritual resurrection and intensified

presence in the hearts of His disciples; (2) that this resur-

rection, triumphing over death, and jnaking death the

stepping-stone to a more active life, is as much in accord-

ance with law, as is the growth of the corn of wheat which
(xii. 24), "except it fall into the ground and die, abideth

alone ; but if it die, it bringeth forth much fruit." This
law—illustrated daily by the increased influence of the dead
upon the living, no less than by the fruitful death of the
" corn of wheat "—a law so simple aud yet so profound, like

all the other laws enunciated by Jesus, can hardly have
proceeded fronj any other than from Jesus Himself. The
spiritual depth of the doctrine, and the similarity which it

bears to the synoptic precjictioij (in spite of the difi"erenco

of outward form), furnish strong arguments that, in the last

discourses of the Fourth Gospel, we have piuch of our Lord's

own teaching, though modified by the inedium through
which it is conveyed to ns,

The doctrin j of the Spirit, regaraga not now as the purify-

ing element in conjunction witli water, but as the Advocate
pr Paraclete- -being the highest and most esoteric doctrina

of all—is reserved for the inner circle of His disciples.

First, theref jre, it is necessary to bring to an end tlia

doctrine of Jesus. to the outside world; and the battle

between light and darkness, between Jesus and the

Pharisees, ends with a recapitulation and conclusion of

the doctrine of light. The Gentile world, appearing on

the stage in the person of some inquiring Greeks, stretches

out her hand to the Messiah (xii. 20) ; a voice frpm

heaven tvttests His glory (xii. 28), 'The Son of God
pronounces the fall of the evil one, and, almost in the

same word. His own victorious death (xii. 31, 32). Then
the light is hidden from the rebellious nation (xii. 3.6);

the evangelist pronounces figainst them the sentence of con-

demnation, that they are blinded because they loved dark-

ness more than light, and the praise of men more than the

praise of God ; and for the last time the voice of Jesus is

heard, as it were from behind a cloud, warning those whom
He has left in darkness that in rejecting Him they have

rejected the Father also (xii. 37-60),

The esoteric doctrine begins with a parable of action,

in which the Lord, by washing the feet of His disciples,

teaches them humility. Two classes of heretics seem

aimed at in this parable,—those who reject the washing of

Jesus, t6 whom Jesua replies, "If I wash thee not, thou
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hast no part with ile

;
" aud those who laid stress on re-

peated baptisms or purifications, " He that is (wholly)

washed (XcAou/xeVot) needeth not save to wash (vtVretv) his

feet." Now Judas, the child of darkness, goes forth from the

chamber, and the evangelist seizes the moment to tell us

that ",it was night" (xiii. 30). Yet in this hour of dark-

ness the hour of glorification is hailed by Jesus ; and He
conveys to His disciples, not indeed a new testament, but

a new commandment, "that ye love one another" (ver. 34),

How could this be called a new commandment for those

who had been commanded long ago by Jesus to love even

their enemies, much more their friends] The answer is

found in the context :
" As I have loved you, that ye also

love one another," the meaning being, that after the death

of Jesus, the memory of His love, enhanced in His absence.

Would spring up as an entirely new power within their

hearts, so that " love " would assume a new meaning, and
the command to love—though as old as the first influence

of the Word, and therefore as the creation of man—would
become essentially a new commandment. These words occur

almost verbatim in the First Epistle of John (ii. 7), and, from
their language, they can hardly be accepted as giving the

letter of the words of Jesus ; but they go down to the very

roots of His teaching. The importance here attached to this

nflW commandment of love leads us to observe that, through-

w^t the whole of these discourses, love, almost as much as

the Spirit, occupies the thoughts; and, indeed, in chapters

^iiL, iivv, XV , and xvii.,i the word ayairav occurs 24 times,

Qgainat lO times in all the rest of the Gospel. The con-

nexion is obvious : step by step we are being led up to

Qjd ; and God is love» The doctrine of the Spirit can re«

Toal no higher manifestation of Him than this ; and the

Spirit itself is a Spirit of love, which will find its home only

in the hearts of those that love.

Although Jesus has not expressly predicted His death,

yet the warnings of betrayal and departure have troubled

the hearts of His disciples. To comfort them Jesus pro-

mises that He will return, and be still present with them.

But neither is the path of His departure and return, nor is

His presence itself—so He warns Thomas and Philip—to

be regarded as material. He will (spiritually) be more
present with them, when, and because, He will be (materi-

ally) absent. Greater works will they do than He has done,

because He, abiding with the Father above, will lift up
their hearts to heaven—their home henceforth because their

treasure, Christ, is there—and will make them one with

Himself and with the Father, in wUl and in power. And
here is repeated the saying, also found in the synoptists,

that whatsoever the disciples pray for they shall obtain,-—

joined with the assurance that they shall do greater works

{(pya) than He Himself does (xiv. 12), Note here that our

evangelist brings out more clearly than the synoptists the

spiritual meaning of the promise concerning prayer, and
makes it evident that, as above, the works (Ipya) meant are

not " miracles " (Svvdfieis),—not the casting of a material

mountain im, he sea, as might be inferred from a misinter-

pretation of the synoptists,—but the Messianic " works "

of forgiveness and regeneration. «

The nature of Christ's future presence in the hearts of

His disciples is differently described in different passages.

At one time (xiv. 30) He declares that He Himself, together

with the Father, will take up His abode in every heart that

loves Him ; but more often He uses the word used by Mark
above, and speaks of a Spirit which shall be sent to them
by the Father. He applies to the Spirit the very title we
have been led to apply to the Spirit as described by Mark

—

the Advocate (napdKA.7)Tos, or Advocatus). As a paracletus

or advocatus was wont to explain the law to Greek or

' Note tho c\irious break in chapter xvi., where the word ayanay
does not occur at aJI^ and ipt\t7y is twice used, xri. 27.

Roman clients, and to put words into tlieir months, or
rather to be himself their spokesman, so the spiritual Parar
clete or Advocate would not only put words into the mouths
of the disciples when they stood before the bar of kings
(Mk. xiii. 11), but would also teach them all things, aud
bring to their remembrance all the spiritual laws laid dowu
by their lawgiver Christ (xiv. 26). In one sense, the Spirit
is a witness, because He testifies of Christ (xv. 26) ; but
even here He is in reality an advocate, for the testimony is

regarded as not uttered by the Spirit directly, but indirectly

through the mouths of the inspired disciples who are to be
" martyrs " or witnesses (fjidpTvpei)°{oT Christ (xv. 27). It

was very natural that that aspect of the advocate's work
which most impressed the editor of our earliest Gospel
should retire into the background when the first brunt of

the collision between the church and the world was over

;

and that gradually the work of the advocate should assume
a wider province than that of merely educating the disciples

to plead the cause of Christ in the presence of Gentile
judges. Hence Paul regards the Spirit as teaching the
disciples not so much what to say in their defence before

earthly kings as rather in their prayers before the King of

Kings: "We know not what we should pray for as wa
ought : but the Spirit itself maketh intercession for us with
groanings which cannot be uttered" (Rom, viii. 26); "The
Spirit searchoth all things, yea, the deep things of God,
. . . . which things also we speak, not in the words which
man's wisdom teacheth, but which the Holy Spirit teacheth"

(1 Cor. ii. 10-13). But this conception, carried a stage

further, makes the paraclete an advocate not revealing the
laws of the celestial kingdom to the enfranchised citizen

of it, nor yet revealing the will of the Father in heaven
to the child on earth, but rather pleading the cause of

the child before the offended Father ; and iu this sense

Philo seems to use the word when he describes the high

priest as clothed in the garb which is typical of the invisible

universe, i.e., typical of the Logos or Son of the Supreme
Father of the world—because it was necessary for the

priest consecrated to tho Father of the world that he
should have as his paraciete the Son, in order (through Him)
to obtain pardon of sins and supply of blessings (Life of
Moses, 1 4) ; and he also introduces Joseph (ch.40) saying to

his brethren, "I forgive you; seek no other paraclete," i.e.,

no one to act between me and you as your advocate ; and
lastly, in this sense, the First Epistle of John (i. 1, 2) seems
to use the word in the passage, "If any man sin, we have
an advocate with the Father, Jesus Christ the righteous

;

and He is the propitiation for our sins." ^ But though our

evangelist uses the word in this somewhat lower sense in

the Epistle, in the Gospel he nowhere uses it thus. There
the Paraclete's function is to be, as in Luke, " a mouth, a

wisdom " (Lu. xxi, 15) ; to be a substitute for the helping

presence of Christ (xiv. 16) ; to teach and remind (xiv. 26) ;

to testify and to aid the disciple to testify (xv. 26) ; and
to convict the world of sin (xvi. 8) ;—but nowhere to obtain

forgiveness of sins from the Father by pleading the cause

of the disciples in His presence. It is not an unreasonable

inference that the evangelist's different use of this word in

the Gospel and the Epistle may have arisen from the fact

that in the former he is adhering more closely to the original

use of it as handed down by Christ Himself.

Besides describing the work of the Paraclete as a con-

sequence of the departure of the Son to the Father, the

discourse touches upon the enmity which the disciples must
be prepared to meet, and enforces the necessity of unity

' Cf. Schoettgen, vol. ii. p. 659, where it is shown that the Jews
adopted the Greek word avyliyopos (not in its classical sense of "pro-
secutor," but in the sense of "advocate for the defence"), under the

form "113'3D, and applied it to Michael, who defends Israel from the

accusations brought aguinst him in the presence of GoJ,
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through love. Ouly in two poiuts does tlie thought seem

to suggest the influence of Philo; and in both of these

Philo is rather corrected than followed. Philo says

{Giants, 7} that it is impossible that tlie Spirit <jf God
should remain for ever in the soul (though it may for a time)

because of our inseparable connexion with the flesh ; he

adds (in language which is at least liable to the interpre-

tation of asceticism) that, as Moses fixed his tent outside

the camp, so those who would have the Divine Spirit as a

permanent tenant of their souls must put off all the things

of creation ; the safest course being to contemplate God,

not even through the uttered word, but without utterance,

as absolute, indivisible existence {ib. 11, 12); with the

mass of mankind the Spirit remains only for a moment, nor

would it ever have visited them but to convict (SicA/y^ou)

them of choosing what is disgraceful instead of what is good

(ib.
5).i The Fourth Gospel emphasizes no less the work of

the Spirit in " convicting " (iXiyxiiv) the world of sin ; but

it is also careful to say that the gift of the Spirit shall be

permanent, " not as tiie W9rld giveth give I unto you

"

(xiv. 27), and that the disciples are to remain in Jesus,

while nevertheless not taken out of the world (xvii. 15).

The Saviour is no more in the world, and the disciples are

in the world (xviL 11) ; yet He will not pray that they

should be removed from the world, but ouly that they

should be delivered from the evil (ver. 15). The discourse

concludes with the prayer that all future believers may be

knit together into one great body, which shall be in the

Father and the Son, while at the same time the Father

and the Son are in it (ver. 21, 23); and the last words of

all, after innumerable periphrastic metaphors to describe

the promised presence of Christ with His disciples, recur

at last to the plain expression of His presence, ''and I in

you "—not greatly differing from the promise in the First

Gospel (Mat. xxviii. 20), " I am with you always." ^

There is doubtless a purpose in this accumulation of

obviously inconsistent statements of the local relations be-

tween the Father, the Son, the Spirit, and the Church :

"I am in the Father, and the Father in Me;" " Ye in Me,

and I in you;" "I go unto the Father;" "The Holy
Spirit whom the Father will send in My name;" "The
Comforter whom I will send unto you from the Father ;"

" I came forth from the Father, and am come into the

world ;"—the intention being to prevent the mind of the

reader from attaching any importance to mere local relations

between the Three Persons, and to force him to form
spiritual conceptions instead of local by showing that the

most opposite local relations may be simultaneously pre-

dicated. Thus contradiction after contradiction leads the

reader at last to pierce beneath the literal integuments to

the spiritual truth concealed below them ; and, aided by
the bold analogy (xvii. 21) derived from human unity

(" that they all may be one ; as Thou, Father, art in Me,
and I in Thee, that they also may be one in us"), we are

led at last to discern that the unity is not that of place.

' Comp. Philo, Quod Deus Immutabilis, 26: "Wlien the high

priest, conviction, like a pure ray of light," flashes on our minds, we
realize our pollution ; and thus conviction may he said, as it were, to

pollute our former imaginary and self-satisfied rigliteousness.

* There is an attractive symmetry iu the supposition of Canon
Westcott {Inirod. to St John*s Gospel)^ that these discourses (xiii.,

liv. , XV.), in which alone is any mention made of "commandments,"
are intended to he a kind of Sermon in tlie Chamber, corresponding to

the Sermon on the JInunt. The Sermon on the Jlount sets forth the

new law of Christ ; the Serrain in the Chamber vivifies the new law
with the new Spirit. This si pposition exactly corresponds with the

''spiritual" (Muratorian fragment) motiveof the Gospel; and the

esoteric nature of the doctrine is not inconsistent with the statements
which are said to be mainly "based on direct knowledge of Papias's

book" (Westcott, Canon, p. 76), that Papias, "a dear disciple of

John," wrote five books entitled "exoterica." For "cxoterica" imply
"esoterica."

but of will ; and that the bond of unity is not sight work-

ing through material presence in material ligiit, but Love
working through spiritual sight or the spirit of truth,

independently of material presence. And so, after all,

the evangelist leads his reader to see that the coming of

the Paraclete (like all things else in his Gospel) is accord-

ing to law ; " If I go not away, the Comforter will not

come unto you " (xvi. 7); " The Holy Spirit was not yet

given, because that Jesus was not yet glorified " (vii. 39).

Not until the dead has passed away from us does the " idea

of his life " creep into our minds

—

" Apparelled in move precious hahit.

More moving-delicate and full of life

Than when He lived indeed ;"

and the Eternal Word, who subjected Himself to the laws

of human nature in birth and life, may be supposed without

irreverence to have subjected Himself to, or perhaps rather

we should say to have availed Himself of, the same laws

of human nature which regulate God's ordinance of death.

The crucifixion having been considered above, we pass

to the narrative of the resurrection. Matthew and Mark
imply that Jesus manifested Himself to the disciples

in Galilee ; Luke mentions none but manifestations in

Judaea; the Fourth Gospel mentions manifestations in both

places. Compared with Matthew and Luke, the Fourth
Gospel may be said to handle the subject more familiarly,

taking the resurrection, so to speak, more as a matter of

course, and representing Jesus as moving In a more human
fashion among His disciples after He had risen from the

grave, helping them in their fishing, holding long con-

versations with them, and, in a word, renewing almost

without a break the intercourse of the days before the cruci-

fixion. In Matthew, the Christ after death appears once,

upon a mountain, doubtfully discerned by some, and emits

one final message, sending His disciples to evangelize the

world, and promising them His perpetual presence. In
Luke the risen Christ "vanishes," causes fear and terror

to His disciples, and is supposed to be a "spirit" till He
eats food in their presence ; finally He is " parted from
them." In John, the ascension, though alluded to, is

not described ; and everything else that might give the

manifestation a phantasmal character is studiously kept in

the background. No mention is made of the angel who
descends (Mat. xxviii. 2) from lieaven to roll away the stone

from the sepulchre, terrifying the keepers of the grave, anfl

bidding the women "fear not." It is rather assumed that,

by His own unaided strength, Christ burst the bars of the

grave, and after leisurely laying aside the grave-clothes,

and the "napkin in a place by itself" (John xx. 7), went
forth to converse with His disciples. It is true that the

Fourth Gospel does not attempt to conceal the fact that the

manifestations of Jesus were more than once not recognized

by His disciples at first; but, in the cases of non-recognition,

it is suggested (as in Luke), not that the manifestation was
faint or shadowy (as seemingly in Mat. xxviii. 17, "And
when they saw Him, they worshipped Him; but some
doubted "), but that they mistook Him for a stranger (xx.

14; xxi. 4). That Jesus ate in the presence of His dis-

ciples is not stated, nor can it be said to be implied ; but
His familiar presence at the meal of the disciples (xxi. 13)
suggests a real presence almost as efi"ectively as the narrative

of the eating of the^ish and honeycomb in Luke. Addi-

tional conviction is also obtained by taking one of the

apostles, Thomas, as a type of resolute scepticism, refusing

to believe unless he touches the body of the risen Saviour,

and by describing how even such scepticism as this was con-

verted intp certainty. Moreover, as the water and the blood

were visibly given by Jesus on the cross, so—lest the giving

up of the breath on the cross should be a scarcely suffici-

ently noticeable type of the gift of the holy breath or Spirit

—
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onr evangelist records that Jesus breathed on His disciples

and said, " Receive ye the holy breath " (or Spirit)—at the

same time connecting with this highest gift the highest

activity for which a human soul can be inspired by God, the

faculty of forgiving sins. It is probable that the Gospel

originally ended at xx. 31 : "But these are written that

ye might believe that Jesus is the Christ the Son of God,
and that believing ye might have life through His name."
This is a most appropriate termination ; and what follows

bears every appearance of being an appendix added by the

author, describing a miraculous draught of 153 fishes,

and a meal of Jesus with seven of the disciples, followed

by a dialogue between Jesus and Peter, in which the death

of the latter is predicted, and the erroneous tradition that

the beloved disciple should not die is shown to be baseless.

Three inferences seem probable from this last narrative:

—

(Ij that there had been at Ephosus a tradition (arising

perhaps from the extreme old age of John and from some
such expression as is recorded in John xxi. 22) that John
would not die till the Lord had appeared

; (2) that John
had died when this account was written (for if he were
living and past his ninetieth year, at a time when the church
daily expected the coming of the Lord, the Ephesian Chris-

tians would not have needed any explanation or softening

away of a prediction which would seem to them very likely

to be fulfilled); but (3) if John was dead, it must seem that

the words " we know" could not have been added (as they

might be supposed to have been added, according to the

Muratorian legend) by Andrew and Philip, who in all

probability died before John died ; and if John was
dead, it must seem that the words wmdd not have been
added by any elders of Ephgsus representing the genera-

tion after John ; for how could they—who stood on a
footing altogether subordinate and inferior in point of

reputation, and with no opportunities of information

—

iave ventured to ratify the testimony of the "beloved

disciple?"

It is more easy to arrive at negative than at positive

results, when evidence is so slight ; but it seems probable

that the author, attempting to give the spiritual essence of

the gospel of Christ, as a gospel of love, and assigning the

Ephesian Gospel to the beloved disciple who had presided

over the Ephesian church, by way of honour and respect

(for the same reasons which induced the author of the

2d Epistle of Peter to assign that Epistle to the leading

apostle), and being at the same time conscious that the

book (though representing the Ephesian doctrine generally,

and in part the traditions of John the apostle, as well as

those of Andrew, Philip, Aristion, and John tho elder)

did not represent the exact words and teaching of the dis-

ciple—added the words "We know, <tc., "partly as a kind
of imprimatur of Andrew, Philip, and the rest

;
partly in

order to imply that other traditions besides those of John
are set forth in the book ; partly to characterize the book
as a Gospel of broader basis and greater authority than the

less spiritual traditions issuing from non-apostolic authors,

which our evangelist desired to correct or supplement. Nor
is it in the least unlikely that this Gospel does represent

the teaching of Andrew and Philip, and Aristion and John
the elder, as well as that of John. If Papias of Hierapolis

gathered up the traditions of these apostles and elders, why
not also our author, writing in Ephesus perhaps several

years before Papias? It is assuredly not for nothing that
the name of "Matthew," mentioned in Matthew, Mark, and
Luke, is not found in the Fourth Gospel ; nor is it without
significance that the Gospel begins and ends with an inner
apostolic circle. The "twelve" are indeed mentioned, but
as iu the background. The beloved disciple, Andrew and
Peter, Philip and Nathanael,—these, and these only, are
mentioDed as called by Jesus in the beginning ; Peter and

Thomas, Nathanael and the sons of Zebedee, and two other
disciples (presumably the same list as those above, with the
addition of James, the son of Zebedee, and Thomas), are
mentioned as alone admitted to the sacred meal which closes
the Gospel. This fact marks the whole character of the
book ; it is esoteric and eclectic, and designedly modifies
the impression produced by the tradition previously recorded
by the synoptics.

Tlic cnlidstnof the first three Gospels.—Forfourteen centuries the
church was content to follow Augustine {De Consensu Evangelist-
arum, i. 4) in believing that JIark was "as it were the humbl»
companion (pedissequus) and abridger" of Matthew. Towards the
end of the 18th century tliis dogma was shaUen, and two different
hypotheses were put forward: (1) that the evangelists had borrowed
from one another, either Matthew from Mark, or Mark from Luke,
or even (so capricious and baseless were the hy^jothcses which
now started into existence) Matthew and Murk from Luke

; (2)
that all the three Gospels depended upon an original and common
Gospel. The first of these hypotheses may for convenience be
called the " borrowing " hypothesis ; the second may be called the
" traditional "hypothesis. Eichhom was the first to systematize the
"traditional" hypothesis, maintaining (1794) that the original
tradition was a written AramaiOjGospel, known to the three
synoptists, but afterwards (1804) so^iir modifying his views as to
recognize that the Aramaic tradition had been translated into Greek,
and passed through several documentary stages, before it assumed
the form preserved iu the triple version of our synoptists.

Inside the circle of those who maintained the traditional hypo-
thesis there now arose inner divisions upon the question, which
evangelist most closely approximated to the "original" tradition.

Kichhorn had assigned (1804) the priority to Matthew, Gtatz (1812)
to Mark. Moreover, a new form of the hypothesis was shaped out
by Schleiermacher (1817), who maintained that our Gospels were
composed on the basis of a number of disconnected documents

;

while Ginscler (1S18) showed that it must have been, in any case,

oral tradition wliicli served the needs of the earliest disciples,

—

tradition stereotyped by time, and reduced to som* kind of similar
pattern before being commuted to ;vriting by the synoptists. Still

no certain conclusions were arrived at. Do Wette (beginning from
1826) assumed a common oral tradition for Matthew and Luke, and
treated Mark as an epitomizer. Credner (1836) joined Schleier-

macher in tracing our Gospels back to a collection of words of the
Lord, which he supposed Matthew to have combined with the oldest
Gospel, viz., Mark ; similarly Lachmann (1835). Bleek (1862-1866)
relapsed into Griesbach's view (1784-1790) that Mark was based on
Matthew and Luke.

All these conflicting hypotheses might naturally induce those who
had not themselves closely studied the synoptic texts to believe

that the truth of the matter was nnattainable, and that, in any
case, the synoptic narratives (not being the records of eye-witnesses,

nor being preserved in unaltered documents written contemporane-
ously with or soon after the events) must pecessarily be untnist-
worthy. Accordingly, in 1835, Strauss maintained that the whole
synoptic narrative was legendary or othenvise untrustworthy. The
defenders of the synoptists against Strauss found little consideration,

and the hypothesis that Maik contained the onginal Gospel w,is dis.

ciedited by the extravagance of its supporters. In 1846-7 Schweg-
ler and Buur, recurring to the " borrowing hypothesis," issued it in a
new form as an " adapting hypothesis ' The original Gospel was
now supposed to be the Gospel of the Hebrews (seep. 818 above),
which was imagined to contain in all its bare truthfulness the
Ebionite doctrine of the early church. Matthew combined this
original Jcwish-mmded document with some other document of
more liberal sentiments. Luke was at first a Pauline protest against
Judaism, but was afterwards supplemented, in a conciliatory spirit,

with passages coloured with Ebionitic and Jewish thought ; Mark
was treated as a neutral and colourless adapter of Matthew and
Luke,—"pedissequus et breviator " This was the Tiibingen
doctrine, tomeiimes called the " tendency hypothesis," because the
adaptations were supposed to proceed from theological "tendencies."
Ewald (beginning from 1849) combated the Tiibingen theory,

maintaining that (1 ) there was an original Gospel, perhaps composed
by the evangelist Philip

; (2) in addition to this, there was a collec-

tion of "logia" made by Matthew; (3) and, outof both these docu-
ments, or by an author acquainted with these documents, was formed
Mark, or, at all events, Mark in its original shape

; (4) Matthew con-
tains (1) (2) and (3), together with extracts from a " book of higher
history"; (5) three anonymous evangelists revived this narrative,

which received its last form at the hands of Luke (see the account
of Ewald's theory in Westcott's Gospels, p. 203). From this time
the coinpilatory and artistic chaiacter of Luke began to be generally

recognized ; and even the Tubingen school gave up the theory that
Mark had adapted Luke. Hilgenfeld, "in a five years' literary

struggle with Baur" (see Holtzmann, in Schenkel's Bibel-Lexicmt,

art. "Evsngelien"';, proved Mark's independence. Xcstlin (1853)
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advocated an original irark as the groundwork of the sjTioptists

;

together with a " Gospel of Peter " as the basis for the parts common
to Matthew and Luke. Ritschl (ISol), recanting his former op-

position, and Jlej'er (1853) became converted to the belief in an
'' original Mark." Volkmar (1857) and a number of other theolo-

gians took the same view; Weiss (1861) advocated a parity of

originality, or rather a common orijrinal source, from which
Matthew and Mark borrowed equally, while occasionally Matthew
borrowed fiom Mark itself. But the woik which most approximates

to a proof of the originality of the tradition contained in Mark is

Holtzmnnn's Die Synoplischc7i £inngclie>t, &c. , 1863, from whose
summary of the criticism of the hrst three Gospels (Schenkel's

Bibcl-Lcxicon, " Evangelien ") these statements are mainly drawn.

The author of Jesus of Nazara, Dr Keim, of whom, for the sake of

that interesting work, wo would speak with all respect, was almost

alone in defying, in his last work (p. vii. Avs dem UrchrisUnthum,

1878), the " mane-shiiking of the Mark lion;" but even he, -with

qualification (ib. p. 30).

The work of Dr Holtzmann last referred to is of gi-eat value ; and
60 are Dr Weiss"s Miircuscvangclmm(l%12) and MaUhdusevangelium
(1876); but it is truly lamentable that nearly a century has passed

in tlie accomplishm-nl of so little. The reason is perhaps to be

looked for (1) in the amount of personality which has been intro-

duced into discussions of this kind
; (2) in the haste with which

theories have been erected upon the Viasis of single causes
; (3) in the

general absence of attempt to classify and concentrate evidence
; (4)

in the failure to recognize the distinction between probabilities and
eertaiuties, and the amount of labour necessary to attain certainty ;

(5) most of all, in the absence of mechanical helps. It is probable

that the publication of Bruder's Concordaiice in the middle of this

century has done more than all the rest of the hypothesis inventors,

from Augustine to Hitzig, to forward the scientific study of the

synoptic Gospels; nor could Dr Holtzmann's valuable work have been
written but for the humble assistance of Bruder. It is lamentable
to think how much iniustiy, ink, and paper, and occasionally intel-

lect as well, might have been saved if there had been in common
circulation from the beginning of this century, along with Bruder,

a harmony of the Gospels, printed after the manner suggested above

(p. 790), from which any one, alriost without 1 .lowing Greek at

all, could have seen at a glance that the " pedissequus " theory
of Mark was not for a moment tenable, and that Mark contains—by
uo means, necessarily,, is—the original tiadition from which, at least

in some places, Matthew and 1 uke independently borrowed
There are signs that a similar waste of industry is to be appre-

hended in the fui'ther discussion of tlie question whether the com-
mon tradition is derived from oral or documentary sources. When,
for example, we find so able a critic as Dr Holtzmann (Schenkel,

"Evangelien," p. 210) laying stress on the irregular form aweKaTeo-Tde-i)

occurring in the same |>lace in all the three synoptists (Met. xVi. 13;
Mk. iii. 5 ; Lu. vi. 10) as a convinci'ig proof that the copying of

documents (and not oial tradition) can alone explain s. strange a

similarity, we naturally suppose that this irregularity is nowhere
else found in the Old or New Testament. But so far is this from
being the case that the iiTegular form may be with greater truth

said to be the 6nly form current in the Old and New Testament,
occurring not only in the three passages above, but also in Mk. viii.

25 (inrEKOTeVT))); in Jerem. xxiii 8; in Exod. iv. 7; in var. inter-

pret. Gen. xxiii, 16 [Trominius qnotej 3 (1) Esdr. i. 36 (?33), but
Tischendorf reads kw4a-Ti^iT(i/] ; and the only passage in which the
regular form is found. Gen. xl. 21,eontainsavar. lect. antKaTearTiafv,
which, no doubt, ought to be inserted in the text. This may serve

as an example to show h<nv ultimately circuitous the path must be
through these attempted "hort cuts to certainty. The truth is that
the question of oral or documentary sources is not to be settled with-
out a great deal more of labour and ofjudgment than the subject has
hitherto received. For u. statement of the oral hypothesis, which is

generally adopted by English scholars, the reader is referred to
We.stcott'3 Introduction 'o the Gospels, pp. 161-208. It has been
pointed out, however, by Dr Sanday (Acadt^mj, Sept. 21, 1878) that
there has been of late an increasing tendency in the three theories

—

the Tubingen or adaptation theory, the docuijientary Mark theory,
the oral traditioii theory— to approximate to each other ; so that the
tendency theoiy has given less weight to dogmatic tendencies and
more weight to literary considerations. The documentary JIark
theory-allows the previous influence of tradition, only stipulating for
some lost documentary links between the orJ tradition and ourMark

;

while the oral theory approaches to the dncumentaiy Mark theory
in assuming that the oral Gospel is represfnted most nearly by our
present Mark. Nevertheless, says Dr Sanday, between the two
last theories (for the Tubingen theory may be left out of account)
" the struggle has yet to come. The dirision between these is
almost national. In Germany no one of any significance as a critic
holds the oral theory. In England none of our prominent writers
hold anything else. Fnance is divided. Godet ranges himse'f on
the aide most popular in England. Ri^villc was an early supporter
of a view similar to that which is gaining the ascendency in Ger-
Jnany; and the same is substantially adopted by li. Renan."

It is greatly to bo desired that, in this "struggle," the dJs-'

putants may illustrate the subject in a somewhat ampler mannei
than hi;s been hitherto common. Different versions of the same
original—tales, histories, ballads—transmitted through documen-
tary and oral sources should be compared together ; and more espe-

cially the phenomena of the ante-Jerome versions of the New Testa-

inent should receive the most careful study, before even the ablest

commentator should allow himself to use the dogmatic tone which
unfortunately characterizes Dr Weiss's Matthdusevangclium in de-

ciding against the oral theory. But this is a natural characteristic

of an author who sees in a single 'UpovaaX-nix. convincing proof of an
Aramaic original (see p. 805 above), and to whom a nal iSop settles

all critical disputes. "With this dogmatism the tone of Canon
Westcott's remarks on the oral Gospel contrasts advantageously.

Nevertheless, it wUl probably be hereafter found that the pheno-
mena of our present synoptists are due not to one, but to all, of the
causes advocated by the various disputants of the 18th century.

Tradition, documents, theological tendencies, literary modifications,

misunderstanding of metaphorical parable, misunderstanding of

eucharistic language, misunderstanding of spuitual language—all

these causes will be found to have contributed to produce the pre-

sent synoptic result ; and it will 'sot improbably be found, as Dr
Sanday shrewdly suggests, that i-arly documents have been much
more modified, and early oral traditions much less modified,

than modern associations might have led us to suppose. Future
investigations vnW receive a considerable stimulus and help, as

soon as a harmony of the synoptists showing the Triple Tradition

as well as the double traditions (pp. 795-800 above) becomes a
recognized text-book for all students of the Gospels. It will also

be a useful check, if no demonstration of diflerent documents (in

Luke, for example) be recognized as sound until it has been tested

by application to other authors. For example, the proof from Kai,

Se, T6, iiiTiy A€7e(, AoAe?, 'Upov(xa\T)ix, Kvpios, iviinriovj ev&vi, koX iSov,

is by no means to be despised ; but it requires expression in a clear

picturesque way by the well-known means of curves ; and no proof of

this kind ought to be accepted until it (or corresponding proof) has

been applied,—first (a) negatively, to several passages recognized as

genuine productions of the same author (Plato, for example), and
then {b), positively, to several passages, some of which are recognized

as genuine, others as spurious. In the first case (a) the curves will

exhibit no fluctuations ; in the second (6) the curves will exhibit

fluctuations corresponding to the fluctuations in Luke ; and this

will be a strong and clearly intelligible proof (even to those whd
know no Greek—for the same illustrative proof might be deduced
from the application of the test to Titus Aiidronicus and to

Hamht) that the fluctuations of the curves are caused in each
case by the incoming of difl'erent documentary strata. But perhaps,

to do this thoroughly, it would be necessary to do it foiu' or five

times over for each of the four or five principal ancient MSS. (nor
ought, perhaps, even varieties of speUing, and certainly not varieties

of form, such as iiKSav, Sec, to be neglected, as possibly pointing
to the incoming of different documents); and the labour is so great

that, even with the avoidance of all broaching of hasty theories and
all personalities, a single worker could hardly accomplish it with
the devotion of a life,—at least that is the conclusion to which the
present writer has been forced after devoting some years to this

labour. Yet, in any case, one signal advantage will result from
our keeping before ourselves a high standard of demonstration, viz.,

that, although we rhay bring forward theories for discussion, we shall

draw a very distinct line between what is proved and not proved,
and shall shrink with a just horror from short cuts to knowledge.

The Criticism of the Fourth Gospel.—No criticism of a systematic CriticJ.

kind, says Dr Holtzmann (Schenkel's Bibel-Lcxicon), began till the ofFoa"
publication of Bretschneider's Probabilia (1820), which provoked so Gos|)al<

much opposition that the author retracted it. The apostolic author-
ship was supported by Schleiermacher, and by Credner (1836), even
while admitting that the Gospel could not be regarded as a purely
objective work. Similarly De Wette, after some doubt and hesita-

tion (1837), and Reuss (1840-64) decided for the Johannine author-
ship,—the former being influenced by a comparison of the Fourth
Gospel with the other works of the 2d century. The attack of

Strauss, in his Life of Jesus, being passed over (as indicating no
attempt, or possibly ability, to appreciate the depth of the spiritual

doctrine in the Fourth Gospel, in spite of the suggestiveness and
occasional accuracy of his method), we come to Baur (1847), who
pronounced the Gospel to be a religious ideal poem, composed in

the 2d century. A great number ol writers accepted this theory

;

among them, Zeller and Hilgenfeld, and Schenkel and Keim in

their lives of Christ, together with Reville (1864) and Scholten. In
the meantime an hypothesis of "partial authorship" had been
suggested, some (Weisse in 1838, and Freytag in 1861) believing

that the discourses, others, as Renan (1863), believing that the

historical narratives, were genuine ; while some mshed to detach the

Jud.-ean from the Galilean portion of the Gospel, as being distinct

in authorship and origin. Liicke, Ewald, Bruckner, and Wittichen,

adopling in various forms the view of a divided authorship, recognized

in tne Gospel a framework of historical fact, but noted also the pronu-
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•lence of the iileal, the want of historical development, and the sub-
•lictive colouring given by the author to the discourses of Christ—
»n;»-s which find a full expression in Weizsiicker's U/itcisitchuiijcn
^bcr die evangclische Gcschichtc (1S64). Canon Westcott, in his hi-
iroduclion to the Gospels (5th ed., 1875), maintains aiiostolic a>Jthor-

fliip, which is also in a special treatise (Autliorship and Historical
Character of the Fourth Gosjiel, 1872) maintained by Dr Sanday.
The latter work lays perliaps somewhat too much emph=j.is on the
geographical expressions which are used to pro^-e that the author
was a Jew of Palestine. Many of these would appe^T natural for an
Alexandrian Jew who had spent two or three passovtrs at Jerusalem
and had travelled through the country. Still more doubtful is the
canon assumed throughout the treatise, that f (aphic details, parti-
cularities of name, place, &c., imply an eye-,\itness—the contrai-y
being suggested by the phenomena of the apocryphal Gospels. Nor
does Dr Sanday make any attempt to illustrate the Fourth Gospel
(except in respect of the Logos doctrine) by the teaching of
Philo. Nevertheless the book is eminently candid, and thT" \^ no
other book in English to compare wiih it for the light it throws,
not only on the Fourth Gospel itself, but also on the historj of its

criticism. Dr Sanday also recognizes, even more fully than Canon
Wcstcott. the subjective nature of the Gospel, at least so far as to

' make this admission, that the words of Jesus himself and the words

I

of the evangelist are, in more than one instance, so inextricably

inteimued that ii is impossible to tell where the former end and the

I
latter begin. In the Introduction to the Gospel of St John, published

' {1879) in the Speaker's Commentary, Canon Westcott has greatly

amplified the valuable remarks on the Fourth Gospel contained iu

i

his Introduction to the Study of the Gospels, and states moit for-

cibly the views of those who see in the multiplicity of detail in the

Fourth Gospel one among many proofs that the Gospel was com-

,

posed by an eye-witness of the events which it records. For the
doctrine of the Logos Canon Westcott gives the following list:

—

Gfroerer, Philo u. d. Jud.-j4lex. Theosonhie. 1835; Dachne, Jud.-
I Alex. Rehg'n-i^.PftUninpkie, 1831 , Dor.;°r, Pfr^ov of Christ (Ei)g.-

i

trans.) ; Jowett's " St Paul and Philo" {Epistles of St Paul, § 363
ff >; Hoiczc, Pit Lehre v. Logos in Gricch. Philosophic, 1872;

j

Siegfried, P'-'lo von Alexandria, 1875. Grossmann (Qucestianei

I

Philonece, 1829) gives a complete summary of the use of the word
i in Philo. An account of the Logos liteiature up to 1870 is given
i by Dr Abbot in his appendix to the article on "The Word " in the

I

Ameri'-An edition of the Dictionary of the Bible, and Soulier in-

j
eludes several later works in La doctrine du Logos chet Philon

1 d'Alexandrie, Turin, 1876. (E. A. A.)

GOSPORT, a fortified seaport and market town of

Hampshire, England, on the western side of Portsmouth
harbour, near its mouth, directly opposite and about a mile
from Portsmouth, with which it is connected by a floating

bridge moved by a steam engine working on two fixed chains.

The old fortifications built at the end of last century
are now obsolete, and a line of new forts has been erected

abotit two miles from the town, extending from the Solent
to the upper part of Portsmouth harbour, with accommo-
dation ••T two regiments of infantry and a brigade of

artillety Near the town is the royal St Clarence victualling

yard, with brewery, cooperage, powder-magazines, biscuit-

baking establishment, and storehouses for various kinds of

provisions for the royal navy. Adjoining this yard there

are large Government powder magazines and a laboratory

for making fusees and rocket-s. Within the old fortifica-

tions a fine new barracks has been erected with accommo-
dation for 1100 men, and another barracks with accommo-
dation for 1600 men adjoining it. The principal other

buildings are the town-ball and market-place, the church of

Holy Trinity, erected in the time of William III., and the

magnificent Haslar naval hospital, capable of containing

2000 patients. Gosport has an extensive establishment for

the manufacture of anchors and chain cables, and it is also

celebrated for its yacht-building and sail-making establish-

ments. The coasting trade is considerable. The town
is said to have received its name, Gosport or God's Port,

from Bishop Henry de Blois, who put in here for shelter

during a severe storm in 1158. It was then only a small

fishing village. According to another supposition its

original name was Gorse Port, and it was so called from
the gorse and furze with which the commons in the neigh-

bourhood were thickly covered. The population in 1871

was 7366.

GOSSART, J.-vN, born at Maubeugd towards the close of

the I5th century, is better known to Englishmen by the

name of Mabuse than by that of Jenni Gossart, with, which

he signed some of his pictures, or that ot Jennyn van

Hennegouwe (Hainault), under which he matriculated in

the guild of St Luke, at Antwerp, in 1503. We know
nothing of his life before he attained to manhood ; but

his works at least tell us that he stood in his first period

under the influence of artists to whom plastic models were

familiar ; and this leads to the belief that he spent his

youth on the French border rather than on the banks of the

Scheldt. In no seat of artistic culture is this feature more

conspicuous than at Tournai, Douai, or Valenciennes, and
it may be that in one of these cities Mabuse learnt to com-

mingle the study of architecture with the gaudy system of

colouring familiar to tinters of stone. Without the subtlety

or power of Van der Weyden, he had this much in common
with the great master of Tournai and Brussels, that his

compositions were usually framed in architectural back-

grounds ; and this marked characteristic is strongly dis-

played in the pictures which he executed in the first years

of the 16th century. But whilst Mabuse thus early betrays

his dependence on the masters of the French frontier, he

also confesses admiration for the great painters who'first

gave lustre to Antwerp ; and in the large altar-pieces of

Ca-stle Howard and Scawby, he combines in a quaint and
not unskilful medley the sentiment of Memling, the bright

and decided contrasts of pigment peculiar to coloured reliefs,

the cornered and packed drapery familiar to Van der

Weyden, and the bold but Socratic cast of face remarkable

in the works of Quentin Matsys. At Scawby he illustrates

the legend of the count of Toulouse, who parted with his

worldly goods to assume the frock of a hermit. At Castle

Howard he represents -the Adoration of the Kings, and
throws together some thirty figures on an architectural

background, varied in detail, massive in shape, and fanciful

in ornament. He surprises us by pompous costume and
flaring contrasts of tone. His figures, like pieces on a

chess-board, are often rigid and conventional. The land-

scape which shows through the colonnades is adorned with

towers and steeples in the minute fashion of Van der

Weyden. After a residence of a few years at Antwerp,

Mabuse took service with Philip, bastard of Philip the Good,
at that time Lord of Somerdyk and admiral of Zeeland.

One of his pictures had already become celebrated—

a

Descent from the Cross (.'iO figures) on the high altar of the

monastery of St Michael of Tongerloo. Philip of Burgundy
ordered Mabuse to execute a replica for the church of

Jliddleburg ; and the value which was then set on the

picture is apparent from the fact that Diirer came expressly

to Middleburg (1521) to see it. In 1568 the altar-piece

perished by fire. But its principal features were preserved

in a large arras hanging, recently exhibited at the Archaeo-

logical Museum of Brussels. In 1508 Margaret of Austria

sent Philip of Burgundy to Italy to negotiate for the treaty

of Cambrai. On this mission he was accompanied by
Mabuse ; and by this accident an important revolution was
effected in the art of the Netherlands. Mabuse appears to

have chiefly studied in Italy the cold and polished works of

the Leonardesques. He not only brought home a new style,

but he also introduced the fashion of travelling to Italy
j

and from that time tiU the age of Rubens and Van Dyck it

was considered proper that all Flemish painters should visit

the peninsula. The Flemings grafted Italian mannerisms
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on their own stock; and the cross turned out so unfor-

tunately that for a century Flemish art lost all trace of

originality.

In the summer of 1509 Philip returned to the Nether-

lands, and, retiring to his seat of Suytburg in Zeeland, sur-

rendered himself to the pleasures of planning decorations

for his castle and ordering pictures of Slabuse and Jacob of

BarbarL Being in constant communication with the court

of Margaret of Austria at Malines, he gave the artists in

Jiis employ fair chances of promotion. Barbari was made
court painter to the regent, whilst Mabuse received less im-

portant commissions. Records prove that Mabuse painted

a portrait of Leonora of Portugal, and other small pieces,

for Charles V. in 1516. But the only signed pictures of

this period are the Neptune and Amphitrite of 1516 at

Berlin, and the Madonna, with a portrait of Jean Caron-

delet, of 1517, at the Louvre, in both of which we clearly

discern that Vasari only spoke by hearsay of the progrets

made by Mabuse in "the true method of producing pictures

full of nude figures and poesies." It is difficult to find any-

thing more coarse or misshapen than th6 Amphitrite, unless

we except the grotesque and ungainly drayman who figures

for Neptune. In later forms of the same subject—the

Adam and Eve at Hampton Court, or its feebler replica at

Berlin—we observe more nudity, combined with realism

of the commonest type. Happily Mabuse was capable of

liigher efforts. His St Luke painting the portrait of the

Virgin in Sanct Veit at Prague, a variety of the same sub-

ject in the Belvedere at Vienna, the Madonna of the Baring

collection in London, or the numerous repetitions of Chris:

and the Scoffers (Ghent and Antwerp), all prove that travel

had left many of Gossart's fundamental peculiarities un-

altered. His figures still retain the character of stone; hid

architecture is as rich and varied, his tones are as strong

as ever. But bright contrasts of gaudy tints are replace i

by soberer greys; and a cold haze, the "sfumato" of thj

Milanese, pervades the surfaces. It is but seldom tha;

these features fail to obtrude. When they least show, ths

master displays a brilliant palette combined with smooth

surface and incisive outlines. In this form the Madonnas of

Munich and Vienna (1527), the likeness of a girl weighing

gold pieces (Berlin), and the portraits of the children of the

king of Denmark at Hampton Court, are fair specimens of

his skill

Philip of Burgundy had been deputed in Italy (1515) to

escort Charles V.'s sister, Isabella, to Denmark. She was
the affianced bride of Christian II., whose subsequent

attempt to unite Denmark and Sweden ended so fatally.

Here a favourable opportunity was afforded for introducing

Mabuse to the Danish court ; and it is possible that the

opportunity was not neglected. Yet Mabuse may have
become acquainted with the Danish king at a later period.

As early as 1523, when Christian came to Belgium, he
asked ^labuse to paint the likenesses of his dwarfs. In
1528 he requested the artist to furnish to Jean de Hare the

design for Isabella's tomb [in the abbey of St Pierre near
Ghent. It was no doubt at this time that Mabuse com-
pleted the portraits of John, Dorothy, and Christine, children

of Christian II., which came into the collection of Henry
VIIL No doubt, also, these portraits are identical with
those of three children at Hampton Court, which were long
known and often copied as likenesses of Prince Arthur,
Prince Henry, and Princess Margaret of England. One of

the copies at Wilton, inscribed with the forged name of
"Hans Holbein, ye father," and ths false date of 1495, has
often been cited as a proof that Mabuse came to England
in the reign of Henry VIL ; but the statement, it is clear,

rects on no foundation whatever. At the period when these
portraits were executed Mabuse lived at Middleburg. But
he dwelt at intervals elsewhere. When Philip of Burgundy

became bishop of Utrecht, and settled at Duerstede, near

Wjck, in 1517, he was accompanied by Mabuse, who .helped

to decorate the new palace of his master. At Philip's death,

in 1524, Mabuse designed and erected his tomb in the

church of Wyck, He finally retired to Middleburg, where
he took service with Philip's brother, Adolph, lord of Veeren.

Van Mander's biography accuses Gossart of habitual

drunkenness
; yet it describes the splendid appearance of

the artist as, dressed in gold brocade, he accompanied Lucas
of Leyden on a pleasure trip to Ghent, MaLuie|, and
Antwerp in 1527. The works of Mabuse are thosa of a
hardworking and patient artist ; the number of his still

extant pictures practically demonstrates that he was not a
debauchee. The marriage of his daughter with the painter

Henry Van der Heyden of Louvain proves that he had
a home, and did not live habitually in tayerns, as Van
Mander suggests. His death at Antwerp, on the let of

October 1532, is recorded in the portrait engraved by
Jerome Cock. (j. a. c.)

GOSSELIES, a town of Belgium, in the arrondissement

of Charleroi and proviace of Hennegau, is picturesquely

situated on the Piston and on the Brussels and Charleroi

canal, 8 miles N.W. from CharleroL There are extensive

coal-mines in the neighbourhood, and the town possesses

breweries, tanneries, bleachworks, and manufactories of hats,

knives, and nails. Here the French gained a victory over

the Austrians, 26th June 1794. .The population is about
7000,

GOTHA (originally Gotegewe, or Gotawe, and later

Gotaha, or Gothau), a town of Germany, formerly capital

of the old duchy of Gotha, and now, alternately with
Coburg, the residence of the duke of Saxe-Coburg. Gotha
is situated on a canal of the Leina, and on the Thuringiaa
railway, about 6 miles north of the Thuringian Forest. It

consists of the town proper and four suburbs, which are

grouped in the shape of a half-moon to the north, west, and
east of the hill on which, at the height of 1086 feet, stands

the castle of Friedenstein. With the exception of those

in the older portion of the town, the streets are handsome
and spacious, and the beautiful gardens and promenades
between the suburbs and the castle add greatly to the town's

attractiveness. On the other side of the castle there is an
extensive and finely adorned park. To the north-west of the

tovm the Gulberg hill,—on which there is a public pleasure

garden,—and to the south-west the Leeberg hill, rise to a
height of over 1300 feet, and afford extensive views of a
beautiful panorama. The castle, begun by Ernest the

Pious in 1643 and completed in 1654, occupies the site of

the old fortress of Grimmenstein. It is a huge square
building flanked with two wings, having towers rising to

the height of about 140 feet. It contains the ducal coin

cabinet, and the ducal library of nearly 200,000 volumes,'

among which are several rare editions, and about C900 manu-
scripts. The picture gallery, the cabinet of engravings, the

natural history museum, the Chinese museum, and the

cabinet of art, which includes a collection of Egyptian,

Etruscan, Roman, and German antiquities, are now included

in a new building, completed in 1878, which stands on the

southern terrace of the castle. The principal other public

buildings are the Margaret church,—with a beautiful portal

and a lofty tower,—founded in the 12th century, twice

burnt down, and rebuilt in its present form in 1652 ; the

Augustines or Cloister church, with an altar-piece by the

painter Jacobs ; the theatre ; the fire insurance bank and
the life insurance bank ; the ducal palace, in the Italian

villa style, ~with a wintej- garden and picture gallery ; the

buildings of the legislature of the duchy ; the hospital

;

the old town-house, dating from the 11th century; the old

dweUing-house of the painter Lucas Cranach, now used as

a girls' school; the ducal stable; and the Friedrichsthal
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palace. The educational establishments include excellent

city schools, a gymnasium (founded in l.')24, one of the

most famous in Germany), a ladies' school of the first

order, a training school for teach3r3 and another for

female teachers, a free school, a trade school; and a com-
mercial school. Among thu other institutions are a lying-

in hospital, a surgical and eye hospital, a private lunatic

asylum, an orphanage, a reformatory, a magdalen institute,

and a school for the board and education of destitute girls

The observatory, erected by Duke Ernest II. in 1787, was
in 1857 transferred to a new site in the neighhnurhood of

the park. Formerly the town obtained its water supply

1. Catbollr ChspeL i

9. St HirgtreVb Chnrcb.
8. Arnold's Monument.
4. Tlieatro. I

6. LQnattc Asylum. i

6. Cathedral.
7. Town-H«IL
a PcstOfflce, I

Plan of Gotha.

9. Gymnasium (witb
LQfflt^r's Monument).

10. Cloister Church.
11 Tdchtersclmte <Lucas

Cranach's House).
12. House of tlie States of

the Duchy.
13. Minu

14. Ducal Palace-
15. TelCKrapli Office.

16. Perthes's Publishing
Hous«.

17. Friedrlchsthal Palsc«.
18. Dacal Stables.

19. Obsen-atorv
20. Ducai Burylng-Place,

by means of the Leiua canal, which was excavated in 1369,

but water for drinking purposes has since 1874 been ob-

tained from the Thuringian Forest. Gotha is one of the

most active commercial towns of Thuringia. its manufac-

tures including sausages, for which it has a great reputation,

porcelain, tobacco, sugar, machinery, mechanical and sur-

gical instruments, musical instruments, shoes, lamps, and
toys. There are also a number of nurseries and market
gardens. The book trade is represented by about a dozen

firms, including that of the great geographical house of

Perthes. Population (1875), 22,928.

Gotha existed as a village in the time of Charlemagne. In 930
the Abbot Gotthard of Hersfeld surrounded it with walls. It was
known as a town as early as 1109, about which time it came into

the possession of the landgraves of Thuiingia. On the extinction

of that line Gotha came into the possession of the electors of Saxony,
and on the division of their estates between Frederick the Soft-

hearted and William, it fell to the share of the latter, after whose
death it was inherited by the Ernestine line of dukea. After
the battle of Miihlberg in 1547, the castle of GrimF.enstein was
partly destroyed, but it was again restored in 1554. In 1566 the
town was taken from Duke John Frederick by August of Saxony.
Aftau the death without issue of Johu Frederick's two sons, it came

into the possesion of Duke Ernest the Kous, the fourth of the line
of the dukes of Gotha ; and on the extinction of this line it wa.<!, in

I

1826, united, along with the dukedom, to Coburg.

I

See Gotha und seine Umgebung, Gotha, 1851 ; Kiihne, Bcitrage

I

zur GeschxchU der Entwickelu-ng der sociahn Zustditde der Siadt
iind des Herzogthums Gotha, Gotha, 1862; Humbert, Les villa)
de la Thnringe, Paris, 1869; and Beck, Gesckichie der Stadt Gotha.

I

Gotha, 1870.

I

GOTHENBURG (Swedish, Goteborg), the second city
and chief commercial town of Sweden, and the capital of
a " Jan " of the same name, is situated in a low valley sur-
rounded by bare hills, on the south bank and 1§ miles from
the mouth of the Gotha river, 282 milea W.S.W. of Stock-
holm by rail (by the Gotha Canal 370 miles). Gothenburg
is well and regularly built, mostly of stone or brick, with
wide and well-paved streets, and in its general appearance
much resembles an English town. It consists of two main
portions, the town proper and its suburbs,—together 5J
square miles in extent. The first may be described as a
semicircle extending south-eastward over a marshy flat from
the bank of the Gotha as its diameter. This semicircle is

crossed by the East and West Harbour Canals and from
east to west by the Great Harbour Canal, which divides
the town proper into two parts, a north and a soutL The
canals are enclosed with hewn stone, lined with trees, and
crossed by 24 iron bridges. The finest streets of Gothen-
burg are the North and South Harbour Streets. Gustavus
Adolphus's Torg (market-place), with a bronze statue of

Gustavus Adolphus by Fogelberg, occupies the centre of

the town, while the principal market-place is now (since

1849) Kxtngstorget (the king's market-place). The favourite

promenades are the Horticultural Society's Park, the King's
Park, with Molin's group (the Beltbucklers) and the Nya
Allien (new alleys), situated on the south outskirts. Gothen-
burg has seven Lutheran churches, of which the finest are

the cathedral (Gustavii Domhyrka), called after Gustavus
Adolphus, founded 1633, rebuilt afterfires in 1742 and 1815,
now a cruciform structure 173 feet high and 194 feet long

by 75 feet broad, Haga church, erected in 1856, and the

German church, rebuilt 1747-1798; an English Episcopal

church (1855); a Catholic chapel; and a synagogue (1 855).

The other chief buildings are the exchange, in Italian style

(1844), with marble statues of Odin by Fogelberg (1855),

and of Oscar I. by Molin (1855); the residence house,

built by Torstenson after the Thirty Years' War ; the town-

house, founded 1670, enlarged 1814; the old kronhvs,

where the diet of 1660 was held ; the new custom-house

(186G); the artillery barracks (1806) for 750 men ; the

prison (1854); the railway station (1858); the arsenal

(I860); the new theatre (1856-59) seated for 1030; and the

Sahlgreu new hospital (1848-55). Gothenburg is the seat

of a bishop and of a provincial governor. It has 34 schools

of various kinds, including two Latin schools, a school-

teachers' seminary, an extensive Elementar-ldroverk, founded

1630, rebuilt 1859, with a library of 15,000 vols., a trade

institute, the Chalmers' technical school (1869), another

technical school (1848), a "real-gymnasium" (1844), and

a navigation-school (1862). The museum, founded in

1833, contains collections for natural history, entomo-

logy, anatomy, botany, archeology, and ethnography, a

picture and sculpture gallery, and a collection of 6'.'00

coins and medals. Gothenburg has numerous benevo-

lent and charitable institutions, mainly supported by the

munificence of private citizens. The industries are ship-

building (carried on in four docks), Unen and cotton

weaving, brewing, and the manufacture of furniture,

machinery, lucifer-matches, paper, sugar, and tobacco.

In 1877, 2213 ships of 532,127 tons (Swedish, 1221

gf 270,900 tons; British, 267 of 130,219 tons) entered

at the port, while 1781 ships of 526,352 tons (British,

264 of 118,236 tons) cleared. The mercantile fleet be-
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longing to Gothenburg consisted ou January 1, 1878, of

65 steamships of 21,215 tons, and 156 sailing vessels of

03,913 tons. The exports in 1877 amounted in value

to £2,437,200. These included 8,107,326 cubic feet of

deals, boards, and battens (6,021,546 cubic feet to England);

6,065,408 cubic fept of pit-props and other timber, besides

7,216,0^6 pieces of oak and other staves, and laths and
carpenters' work valued at £80,083 ; 90,460 tons of iron

and steel (62,480 tons to England); 333.194 quarters of

grain, chiefly oats (265,655 quarters to England) ; also

beans and pease, lucifer matches, 2667 head of cattle,

and 38,578 cwts. of butter. The imports in the same
year amounted to £3,865,000, chiefly made up of cotton

(14,540,996 ft) and cotton yam (3,608,355 lb), wool and
woollen yarn (3,397,757 ft), raw sugar (17,289,777 ft),

lefined sugar (6,512,919 ft), coffee (8,239,346 ft), molasses

(4,883,021 ft), rice (3,246,247 ft), olive oil (2,443,804 ft),

salt (796,208 cubic feet), coal and coke (246,205 tons),

iron rails (32,059 tons), petroleum (13,243,408 ft), hides

(2,346,577 ft), and paper (712,538 ft). Under the peculiar

licensing system initiated in Gothenburg October 1, 1865,

the town authorities contract for three years with a limited

company, which takes the whole number of licences for

selling brandin, and hands over to tlie town treasury the

net proceeds of its trade. These amounted to £40,103 in

the year ending October 1, 1876, when the company sold

383,561 gallons of spirits, 178;133 gallons of which were
consumed on the public-house premises, and realized a
gross profit of £52,850. The licences issued have been
reduced from 119 in 1865 to 56 in 1876. All "bars"
are closed from 6 p.m. on Saturday to 8 a.m. on Monday,
and in the period 1866-76 apprehensions for drunkenness
Iiave on the average decreased 22 per cent., though since

1870 there has been a slight increase (in 1876, 2357
persons were fined), usually attributed to the higher rate

of wages and the greater efficiency of the police. The
population of Gothenburg, includmg suburbs, was 71,707
in 1877.

Founded by Gnstavus Adolphus in 1619, Gothenburg was from
tbe first designed to be fortified, a town of the same name founded
on Hisingen 'an island 44 square miles in area between the two arms
>f the Gotha river) having been destroyed by the Danes during the
Calmar war. From 1621, when it was first chartered, it steadily
increased, though it suffered greatly iu the Danish wars of the last

half of the 17th and the beginning of the 18th centuries, and from
several extensive conflagrations (the last in 1813), which have de-
stroyed important records of its history. The great development
of its herring fishery in the latter part of the 3 8th century gave a
new impulse to the city's trade, which was kept up by the influence
of the " Continental System," under which Gothenburg became a

depot for the colonial merchandise of England. After the fall of
Kapoleon it began to decline, but since its closer connexion with
the interior of the country by the Gotha Canal (opened 1832) and
Western Railway it has rapidly advanced both in population aud
trade. It is expected that the great line now in course of construc-
tion through the minmg districts will very greatly increase the im-
portance of Gothenburg. Since the demolition of its fortifications

in 1807. it has been defended only by the two redoubts of BiUingen
and Rya Rabbe. Gothenburg was the birthplace of the poet Bengt
Lidner, and of two of Sweden's greatest sculptors, Fogelberg and
Molin. After the French 'Revolution Gothenourg was for a time
the residence of the Bourbon family.

Seo Octarla Carl^n, Goteborg: Beskrifniitg 5fver ttaden och dess narmatle
vmgi/ninuar (Stockholm, 1869), and tlie woikj tliercin cited; also J. Hellstenlus,
tligrt bind ur Goteborgs Hsloria (ib 1870); Axelson and Pafcst. Svenges \ndus-
triella elahlissemmler lib 1870 tl teq); W. Malm. Bestri/tiing bfver seg'elUdea
/ram Stockkolns kanalvagar till Oateborg (ib. 1873). Bidrag till kdnnedom om
Odteborgs och Bohtuldns fornminnen oeX-historia, published by the Economic
Society o' tlw Ian (UocfaeDb. ind siockh, 1874 el seq.), and Goteborgs Kalendar,
A yearly publication.

GOTHIC LANGUAGE. See under Goths, p. 852.

OOTHOFRED or Godefbott, the name of a noble
French family, of which many members attained distinction

as jurists or historians.

The first whose name is associated with the active study
of jurisprudence, at the close of the 16th century, was
Denis GoI)£peov (1549-1621). He was born at Paris, and

studied law at the universities of Louvain, Cologne, ani
Heidelberg. Having embraced the Eeforraed religion, he
found Geneva a safer abode than Paris, and became pro-

fes.sor of law there. Some years afterwards he obtained a

public appointment in one of the districts in the Jf ra, but
was driven from his home by the troops of the duke of

Savoy and retired to Basel. Thence he was induct-d by the
ofi'er of a chair of Roman law to go to Sirasburg, but soon
chaliged his appointment for one at Altorf, which then pos-

sessed a university celebrated for its late professor of law,

Douneau, In 1600 the elector palatine appointed him
professor of Roman law in Heidelbevg, where he spent the
greater portion of the remainder of nis life, and was placed

at the head of the faculty of lasv. The most flattering

offers from several universities fa'ied to induce him to leave

his adopted country, but the invasion of the Palatinate by
Tilly's troops forced him to take refuge again at Sirasburg,

where he died in 1621. His most important work Ls his

edition of the Corpus Jxiris. The test given by him was
very generally adopted and used in quotation. More than
twenty editions of the work were published iu various towns
of France, Germany, and Holland. Godefroy s other writ-

ings are very numerous ; but they are for the most part

either editions of c'' ssical authors or compilations whiQb
display great industiy and learning, but are of littie use *o

the modern student.

Theodore GoDEFRoy (15S0-1649), the eldest son of

Denis, forsook the religion which his father had adopted,

and obtained the ofiice of historiographer of France, as

well as several important diplomatic posts. His historical

works are very numerous. Ttie character of his labour*

will be judged 'from the title of his most elaborate pro-

duction

—

Le Ceremonial de France. Many of his smaller

works are devoted to questions of genealogy.

Jacques Godefroy (1 587-1 652), the younger brother ot

Theodore, has a real claim to the remembrance of students

of the history of Eoman law, in his edition of the Theodosian

Code, at which he laboured for thirty years. It was this

code, and not the Corpus Juris prepared under the direc-

tion of Justinian, which formed the principal, though not

the only source from which the lawyers of the various

countries which had formed the Western empire drew their

knowledge of Roman law, at all events until the revival of

the study of law in the 11th century at Bologna. Hence
Godefroy's edition was of real value. Jacques Godefroy
also completed the difficult and useful task of collecting

and arranging those fragments of the Twelve Tables which

can be discovered, and so an important step was taken

towards representing the Eoman law in its first definite

form. His other works are very numerous, and are prin-

cipally devoted to the discussion of various points of Roman
law. He died in 1652, having served the republic of

Geneva both as its principal magistrate and in undertaking

important missions to the court of France.

A list of the works of the various members of the family of

Godefroy, whose activity extends over a period of nearly 200 years,

may be found in the Biographie Ginfrale, and fuller particulars

of its history in Moreri's DictimiTmire historique.

GOTHS. The historical position of the Gothic nation

needs to be marked out with special care, both on account

of various lax popular uses of the Gothic name, and also on

account of much legendary history and many rash ethno-

logical speculations, ancient and modern, which have

gathered round the true history of the Gothic people.? An
ignorant age used the words Goth and Gothic as vague

names of contempt for anything that was thought rude and

barbaroua. A hardly less ignorant but better disposed age

used the word Gothic in an equally vague way, but without

the same feeling of contempt, for anything which was

thought to be mediieval or "romantic," as opposed to
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"classical." The name came also to be used as a philologi-

cal or ethnological term ; we heard of " Gothic nations,"

" Gothic languages," ic, meaning "Teutouic" in the widest

sense. The name was also, iirst scornfully, then respect-

fully, applied to a style of architecture which has some claim

to be called Teutonic as opposed to Greek or Roman, but

which has nothing whatever to do with the Goths as a

nation. Long before this, two European sovereigns who
had nothing whatever to do with the national Goths, took

the title of King of the Goths out of a mere accidental like-

ness of names. All these uses of the Gothic name must be

carefully distinguished from the history of the true national

Gotbs who play so great a part in Europe from the 3d
to the 8th century of our era. The Goths may on many
grounds claim the foremost place among the Teutonic

nations which had a share in the break-up of the Koman
power. They were among the earliest, if not quite the

earliest, of the Teutonic nations to establish themselves

within the empire, as distinguished from merely ravaging

its frontiers. Their history too is closely connected with

the geography of the whole empire. Their first historical

appearance was in the East ; their great historical settle-

ments were made in the West. No Teutonic people fills so

great a place in the political and military history of the 4th,

5tb, and 6th centuries, and no Teutonic people has left

behind it such early remains of a written native litera-

ture. The real greatness of the Goths quite accounts for

the many vague uses of the Gothic name. Alike in scorn

and in honour, the Goths have been, not unreasotiably,

taken as the representatives of the whole Teutonic race.

The wonderful thing is that a people who played so great

a part for several ages should have wholly passed away.

The Goths have not for many ages existed anywhere as a

distinct nation, nor have they given-an abiding name to

any part of Europe. Franks, Angles, Saxons, Burgun-
dians, Frisians, Thuringians, Lombards, Bavarians, perhaps

Vandals, are all visible on the modern map. So several

jarts of Europe have at different times been known as

Gothia; but the name was never borne by any large

country, and it has nowhere lasted down to modern times.

The chief ancient authority for the early history of the

Goths is their national historian Jordanis, who chiefly

followed the Gothic history of Cassiodorus the minister of

Theodoric, and the lost history of Ablavius. (On the value

of Jordanis's writings see Pallmann, -Geschichte der Volker-

wandening, i. 23.) But he is careless and uncritical, and,

like other national historians, is full of mythical elements

in the early part. He has to be tested throughout by the

contemporary Roman and Greek writers from the 3d cen-

tury to the 6th. Among these, perhaps the first place is

due 10 Ammianus in the 4th century and to Procopius iu

the 6th.

The first certain historical appearance of the Goths is in

the lands nortl of the lower Danube in the 3d century of

our era. For any earlier account of them we have to go
either to mythioa' .'torie' cr to ingenious guesses and infer-

ences rbjre are a remarkable number of national and
legef.da'-y name? which have more or less of likeness to the

aame Goth , and this likeness has naturally led to an un-

urual number ol theories The Goths first appear in history

III the inciont land of the Getat; and this geographical fact,

ccmbintjd with the likeness of the names, has naturally

caused GeUv and Goths to be looked on as the same people.

The irleotifieation is as old as our first historical mention
of the Goths (^^lius Spartianus, Ant. Gar., 10). Claudian
always speaks of the Goths as Getw. So does the national

historian Jordanis (cap. v.). The identity is mentioned
doubtingly by Procopius {Bell. Vancl, i. 2; cf. Bell. Goth., v.

4). It is strongly maintained by Jacob Grimm (Geschiehte

der Deutschen Spracke, capp. is., xviii.), but is rejected by

I

nearly all later writers.^ 'A more famous legend, which
has derived its chief currency from Jordanis, brings the
Goths first of all from Scandinaviao (see Gibbon, c. x.;
Geijer's History of bweden, c. x.). There is a so-called'
East and West Gothland in Sweden, but the connexion of
these lands with the Goths of Roman history is more than
doubtful Ptolemy (ii. 11, 35) places the ToiVat in Scandia,
and Procopius {Bell. Goth., ii. 15) knew the rairrot among
the inhabitants of Thoule; but he clearly did not look on
them as Goths (see Zeuss, Die Deutschen, 500, 511 ; Grimm,
p. 312). Then there is the god Gedt (see Kemble's Saxoni
in Eiigland, i. 370), and the Gedlas, who figure in Beowulf,
and elsewhere in Old-English writings. The Traveller's

Song (34, 115, 177) distinctly distinguishes Goths and
Gedtas, and couples the latter with the Swedes. Pliny
{Nat. Hist, iv. 11) places Getoe and G^aucte together on the
lower Danube. His Gaudoe may possibly be Goths ; if so,

they are distinguished from the Get<s, Then there are the
Jutes of Old-English history, the Guttones, Gothones, Gothini
(see Latham, Germania, Epilegomena nsxviii. et seqq.).

Pytheas, according to Pliny {Nat. Hist., xxxvii. 7 ; cf. iv.

14) placed the Guttones on the south coast of the Baltic

(that seems to be his meaning), and rules them to be a
German people. This carries the name back to the time
of Alexander. Ptolemy also (iiL 6, 20) has TvOwves in

Sarmatia on the Vistula. Tacitus {Germania, 43) distin-

guishes the German Gothones in the same region from the

Celtic Gothini, whom he places seemingly nearer to the

Carpathians. Tacitus moreover not only speaks of the

Gothones or Gotones as a people, but mentions {Ann., a. 62)
a particular man of the nation, Catualda by name, as having
restored the independence of his people after it had been
overthrown by Maroboduus. With tliis hint, it is perhaps
not too much to infer with Aschbach {Westgothen,. 2d ed.)

and Zeuss (136) that for Bovrove; in Strabo (vii. 1), who
are mentioned among the nations subject to Maroboduus,
we should read Fovtovc^. And there is no doubt that names
like Getce, Gethce, Guddce, even Gothi, lived on almost to

modern times, first as national names,'then as names of

contempt, in Poland, Lithuania, and Prussia (see Latham,

and Zeuss, 672). Latham asserts the identity of the names
Getce, Gothi, and Gothones, but he holds (see especially p.

42 of his Epilegomena) that both Gothones and Getce were

Lithuanian, and that the Teutonic Goths took the name of

the people whom they had conquered. They would, on

this view, be Goths only in the sense in which Englishmen

are Britons.

On the whole, it seems that there is no trustworthy

evidence for a migration of the Goths from Scandinavia,

and that the idea was suggested only by tha likeness

of name between the true Goths and the Gauts or Gedtas

of Swedish history. The application of the name
Gothland to the island Gotland, as well as to the conti-

nental Gauthiod, is a further mistake. Nor does there seem

to be any reason for making Goths and Getce the same.

But the identification of the Goths with the Gothones,

roirrov€s, Gttttones, on the south coast of the Baltic (which

is accepted by Pallmann and Dahn) has much more to be

said for it. Gothi and Gothones are strictly the same name

;

the double form is usual in the Latin shapes of Teutonic

names. But the whole history of the Goths in their north-

ern seats is summed up in the personal history of Catualda,

who, after delivering his people from Maroboduus, was

himself overthrown by the HermundurL The continuous

and certain history of the Gothic nation begins in the

Roman Dacia.

The question now comes. Which of the nations which

are historically connected with the Goths had any closer

connexion with them than that of common Teutouic origin 1

Setting aside Getae and other doubtful theories, the real
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Gothic name is used by the Greek and Latin writers in a

wider and in a narrower sense. We must also bear in mind

the vague way in which the ancient writers used national

names, and their fondness for using obsolete names. Thus

the Goths and other Teutonic nations are spoken of as

Scythians and Samaritauo. Procopius, in an evidently well-

considered passage (Dell. Vand., i. 2), speaks of the Goths

as having been formerly called Savpo/iarat koI MeXa-jQ^Xairot,

names which come out of Herodotus's description of the

recions where the Goths first appear. But he gives it as

the definite result of his own observations that Goths,—by
this name he ajwaya means specially ihe East-Gotlis,

—

Vandals, West-Goths, and Gepidie (rrji-oi&s, with an

evident intention to give the word a Greek meaning) were

originally one nation, speaking one Gothic language. T-he

only question is about the Vandals. The Gepidse are com-

monly acknowledged as a branch of the Goths, and Jor-

danis (17) has a legend which implies their kindred. The

Taifaloe (Ammianus, xxxi. 19), the Bastamse, Peucini, and

other tribes are also reckoned among the Gothic races,

In other passages Procopius speaks of several other nations,

as the Alans, Kogi, and Scirri, as Gothic, but he does not

seem to be in the same way pronouncing a definite judg-

ment. Among all tUeso, the historical Goths, who play a

part in European history by that name, consist of the East

and West Goths, and of the small division called Tetraxitje.

The division into East and West Goths does not appear in

the earlier writers, as Ammianus and Zosimus, but we find

it both in Procopius and in Jordanis. Iilstead of East-

Goths and West-Goths, we read in Ammianus, Zosimus,

and Claudian of Greuthungi and Teningi. These seem

to be (see Aschbach, 21 ; Zeuss, 406 ; Kapke, 103) the

Btrictly national names of the two divisions, which took the

names of East and West Goths from their geographical

position in the lands which they entered. There is an exact

parallel in England, where the national name of the Gewissas

gives way to the geographical name of West-Saxons. Jor-

danis iu'leed doubts whether the East-Goths were so

called from their eastern position, or from a king Ostrogotha.

Strange to say, this Ostrogotha seems to be a real person,

and not a mere mythical eponym. Ouo-rptyoT^os (Procop.,

Eell. Goth., iv. 27) is an historical person at a later date,

and the name iS borne in a feminine shape by one of the

daughters of Theodoric. The history of the East and West
Goths, as far as the empire Li concerned, falls naturally into

three periods. In the 3d century they are still settled out'

side the empire, and appear as invaders and ravagers of the

Roman territory from outside. After an interval in which

they almost sink out of notice, they appear again within

the bounds of the empire, in various relations of alliance

and enmity, marching to and fro, but not making any last-

ing settlement. It is not till the 5th century that they

begin to form settled powers. During their wandering stage

they appear mainly in the Eastern empire. But neither

they nor any other Teutonic people founded any permanent

settlement within its borders. The historical settlements

of the Goths are the short and brilliant dominion of the East-.

Goths in Italy, and the. more lasting dominion of the West-

Goths in Gaul and Spain.

After the first vague mention of the Goths under Anto-

ninus Caracalla, they begin to play a distinct part in fhe

reign of Alexander Severus. They were then in Dacia, and
received a tribute or subsidy of some kind (Petrus Patricius,

124, ed. Bonn). The next emperor, Maximin, is claimed

by Jordanis (15) as himself of Gothic birth, but we may
suspect the usual confusion with the Getce. The narrative

of Jordanis begins from this point to put on a more his-

torical character, and his account is helped out by various

notices in the Augustan History. In the reign of Philip

(244-248 A.D.) they passed the Danube and ravaged Mcesia,

and in 251 the emperor Decius fell in battle against them
(see Zosimus, i. 19 et seqq.). From this time they ravaged

eastern Europe and western Asia far and wide (251-268).

They carried on their warfare by sea, and reached as far

east as Trebizond. And it seems to have been now that

the first permanent Gothic settlement was made, though not

strictly within the lands of the empire. This was in the

Tauric Cbersonesos or Grim. Here their settlement lasted

for many ages, and they became allies rather than subjects

of the empire in the roign of Justinian. Within the empire

the Gothic inroads met with repulses at several points,

especially from the local forces of Athens under the his-

torian Dexippus (Trebellius, Gallienus 13, and the fragment

of Dexippus him.self). At last, in 269, the Goths suffered

a decisive defeat from the emperor Claudius at Naissus in

Dardania, which formed an epoch in Gothic history. It

answers to the repulse of the Saxons from Britain by the

elder Theodosius. The first attempt at Gothic settlement

south of the Danube had been premature. It had to be

repeated at a later time with greater success.

Further victories over the Goths are attributed to Anre-

lian. But the ch"ef event of his reign was one which
amounted to a legal acknowledgment of Gothic occupation

north of the Dan'xbe. The Roman legions were withdrawn
from Dacia, and the name of Trajan's great conquest was
transferred to tb"> fand south of the Danube (274). That is,

the great river was established as the boundary between the

Roman and Go^^hic dominions. The wisdom of this cession

is shown by its being followed by a period of ninety years

in which the pe ce between the Goths and the empire was
seldom seriously broken. The chief interruption was during

the reign of Constantine, when the Gothic king Araric

invaded the enip re, and, after some momentary successes,

was driven back. In the middle of the 4th century a great

power arose under the East^Gothic king Ermanaric (less

correctly Uermanrio ; the name is the same as Eonnenric,

in the royal line d Kent), of the house of the Amali, which

was reckoned to b( the noblest among the Goths. Erman-
aric has become a gieat figure in Teutonic legend, and it is

not easy to say how far legend has built upon history, and
how far so-called histo v has drawn from legend. But that

Ermanaric was a real man, and the founder of a great

dominion, is plain from the few words of Ammianus (xxxi.

3). Yet there is something unsatisfactory in the way
in which we read vague ai "lounts of the greatness of his

power, with hardly a glimps> of himself personally. The
period assigned to his reign 's full of stirring events, in

which we get a clear concept'in of much lesser Gothic

chiefs, but none of Ertnanaric hitt'seif. Jordanis (23) claims

for him a vast dominion stretching from the Danube to

the Baltic, and he is specially emphatic on the subjection

of the Slavonic nations to the rulr of the Gothic over-

lord. With regard to the Gothio "Nations, we can sec

that the rule of Ermanaric was a mere werlordship. The
West-Goths appear as a distinct people, with the power of

making war and peace on their own account. But they

had no kings ; their great chief Athanaric Appears only as

"judge" (Ammianus, xxvLi. 5 ; xxxi. 3), a. swering to our

ealdorman or keretoga (cf. Jordanis, 26) ; and along with

him are other West-Gothic chiefs, specially his rival Frithi-

gern. We hear of a civil war between these two rivals

(Socrates, iv. 33), and it is more certain tha" Athanaric

made war within the Roman border as an ally cf the usur-

per of Procopius in 365, and afterwards made peace with

the emperor Valens. By this time Christianity "^as mak-

ing swift advances among the Goths. According' to the

view of some modem writers (Kopke, 1 23 ; Pallmann, ii. 63),

the outlying Gothic settlement in Grim had been Ct istian

and Catholic from the beginning; but now Christianity in

its Arian form began to be gradually accepted by the grea*
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maaa of the Gothic nation. This was mainly the work of

the teaching of Ulfila (see Ulfila), the Gothic apostle and

translator of the Scriptures into the Gothic tongue (Sozomen,

iv. 24). According to some accounts (Pallmann, L 71), he

had, to avoid persecution, led a Christian colony south of

the Danube (348), who settled peaceably at Nicopolis, and

are hence known as Moesogoths (seemingly the Gothi

Minores of Jordanis, 51). Later, in 370, there was

anolher great persecution, in which Athanaric, the special

enemy of everything Roman, appears also as the enemy of

the Christians, while Frithigern is their friend (Sozomen,

vi. 37 ; Socrates, iv. 33). The distinction between Chris-

tian and heathen Goths remains of political importance for

some time. But both East and West Gotha had fully

embraced Arianism long before the end of the 5th century,

while the Gotlis of Crim seem to have remained Catholic,

and received Catholic bishops from Saint John Chrysostom,

nnd afterwards from Justinian.

Towards the end of the reign of Ermanaric several causes

joined together to break his great dominion asunder.

There wore clearly signs of division between East and West
Goths, between Christians and heathens, as well as discon-

tents among the subject nations. These causes of division

were now strengthened by pressure from without. Now
began the first of those movements of the Turanian races into

the lands north of the Danube, which have had such an effect

on the histoiy.of south-eastern Europe down to our own
time. The Huns pressed on the new dominion of the

Goths, which was already beginning to break in pieces.

Ermanaric died at the age, it is said, of 110, by the hands
of subject f-inces stirred to wrath by his cruelties (Jor-

danis, 24). /.U thought of a lasting Gothic dominion north

of the Danube died with him. With his fall the move-
ments south of that river begin again on a great scale.

From this time the history of the East and West Goths
parts asunder, to be joined together again only incidentally

and for a season. The great mass of the East-Goths stayed

north of the Danube, and passed under the overlordship

of the Hun. They do not for the present play any import-

ant part in the affairs of the empire. The great mass of

the West-Goths crossed the Danube into the Homan pro-

vinces, and there played a most important part in various

characters of alliance and enmity. The great migration

was in 376, when they were allowed to pass as peaceful

settlers under their chief Frithigern. His rival Athanaric

seems to have tried to maintain his party for a while north

of the Danube in defiance of the Huns; but he had presently

to follow the example of the great mass of the nation. The
peaceful designs of Frithigern were meanwhile thwarted by
the ill-treatment which the Goths suffered from the Eoman
ofiiciflls, which led first to disputes and then to open war.

In 378 the Goths won the great battle of Adrianople, in

wliich the emperor Valens was killed. His successor

Theodosius the Great made terms with them in 381, and
the mass of the Gothic warriors entered the Roman service

us fcederaii. Many of their chiefs were in high favour;

but it seems that the orthodox Theodosius showed more
favour to the still remaining heathen party among the

Goths than to the larger part of them who had embraced
Arian Christianity. Athanaric himself came to Constan-
tinople in 381 ; he was received with high honours, and had
a solemn funeral when he died. His saying is worth re-

conling, as an example of the effect which Eoman civiliza-

tion had on the Teutonic mind. " The emperor," he said,

" was a god upon earth, and he who resisted him would
have his blood on his own head."

The death of Theodosius in 395 broke up the union
between the West-Goths and the empire. Dissensions
arose between them and the ministers of Arcadius ; the
Goths threw off their allegiance, and chose Alaric as their

1 - ."^i

king. This was a restoration alike of nntfuuul unity and of
national independence. The royal fjtlo hud uot boon borne
by their leaders in the Eoman service. Alaric's position m
quite different from that of several Gotha in the Roman
service, who appear as simple rebels (see Kopke, 128). He
was of the great West^Gothic house of the Balti (bold), a
house second in nobility only to that of the Amali. His
whole career was taken up with marchings to and fro within
the lands, first of the Eastern, then of the Western empire.
The Goths are under him an independent people under a
national king ; their independence is in no way interfered

with if the Gothic king, in a moment of peace, accepts the
office and titles of a Roman general. But under Alaric the
Goths make no lasting settlement. In the long tale of in-

trigue and warfare between the Goths and the two imperial

courts which fills up this whole time, cessions of territory

are offered to the Goths, provinces are occupied by them,
but as yet they do not take root anywhere; no Western land

as yet becomes Gothia. Alaric's designs of settlement seem
in his first stage to have still kept east of the Adriatic,

in Illyricum, possibly in Greece. Towards the end of his

career his eyes seem fixed on Africa (see Kopke, 128).

Greece was the scene of his great campaign in 390, the

second Gothic invasion of that country. In this campaign

the religious position of the Goths is strongly marked. The
A.rian appeared as an enemy alike to the pagan majority and
the Catholic minority; but he came surrounded by monks,

and his chief wrath was directed against the heathen

temples (Hertzberg, Geschichte Griechenlands, iii. 391). His

Italian campaigns fall into two great divisions, that of

402-3, when he was driven back by Stilicho, and that of

408-10, after Stilicho's death. In this second war he thrice

besieged Rome (408, 409, 410). The second time it suited

a momentary policy is set up a puppet emperor of his own,

and even to accept a military commission from him. The
third time he sacked the city, the first time since Brennus

•that Rome had been taken by an army of utter foreign-

ers. The intricate political and military details of these

campaigns are of less importance in the history of the

Gothic nation than the stage which Alaric's reign marks io

the history of that nation. It stands between two periods

of settlement within the empire and of service under the

empire. Under Alaric there is no settlement, and service

is quite secondary and precarious ; after his death in 410
the two begin again in new shapes.

Contemporary with the campaigns of Alaric was a has-

barian invasion of Italy, which, according to one view,

again brings the East and West Goths together. The great

mass of the East-Goths, as has been already said, became

one of the many nations which were under vassalage to the

Huns ; but their relation was one merely of vassalage.

They remained a distinct people under kings of their own,

kings of the house of the Amali and of the kindred of

Ermanaric (Jordanis, 48). They had to follow the lead

of the Huns in war, but they were also able to carry on

wars of their own ; and it has been held (see Kopke, 139

;

Pallmann, ii. 173, 277) that among these separate East-

Gothic enterprises we are to place the invasion of Italy in

405 by Radagaisus (whom Pallmann writes Raliger, and

takes him for the chief of the heathen part of the Ea.st-

Goths). One chronicler. Prosper, makes this invasion pre-

ceded by another in 400, in which Alaric and Radagaisus

appear as partners. The paganism of Radagaisus is certain.

The presence of Goths in his army is certain, but it seems

dangerous to infer that his invasion was a national Gothic

enterprise.

Under Ataulf, the brother-in-law and successor of Alaric,

another era opens, the beginning of enterprises which did

in the end lead to the establishment of a settled Gothia

monar'ihy in the West. The position of Ataulf ia well
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inarkerl by the speech put into his mouth by Oroslus. He
nad at one time dreamed of destroying the Roman power,

of turning Eomania into Gothia, and putting Ataulf in the

Btead of Augustus ; but he had learned that the world could

be governed only by the laws of Rome, and he had deter-

mined to use the Gothic arms for the support of the Roman
power. And in the confused and contradictory accounts of

his actions (for the story in Jordanis cannot be reconciled

with the accounts in Olympiodorus and the chroniclers),

we can see something of this principle at work throughout.

Gaul and Spain were overrun both by barbarian invaders

and by rival emperors. The sword of the Goth was to win
back the lost lands for Rome. And, amid many shiftings

of allegiance, Ataulf seems never to have wholly given up
the position of an ally of the empire. His marriage with

Placidia, the daughter of the great Theodosius, was taken

as the seal of the union between Goth and Roman, and, had
their son Theodosius lived, a dynasty might have arisen

uniting both claims. But the career of Ataulf was cut

short at Barcelona in 415, by his murder at the hands of

another faction of the Goths. The reign of Sigeric was
momentary. Under Wallia in 418 a more settled state of

things was established. The empire received again, as the
prize of Gothic victories, the Tarraconensis in Spain, and
Novempopulana and the Narbonensis in Gaul. The
" second Aquitaine," with the sea-coast from the mouth of

the Garonne to the mouth of the Loire, became the West-
Gothic kingdom of Toulouse. The dominion of the Goths
was now strictly Gaulish ; their lasting Spanish dominion
does not yet begin.

The reign of the first West-(5othic Theodoric (418-451)
shows a shifting state of relations betwen the Roman and
Gothic powers ; but, after defeats and successes both ways,
the older relation of alliance against common enemies was
again established. At last Goth and Roman had to join

together against the common enemy of Europe and Chris-

tendom, Attila the Hun. But they met Gothic warriors in

his army. By the terms of their subjection to the Huns,
the East-Goths came to fight for Attila against Christendom
at Chalons, just as the Servians came to fight for Bajazet

against Christendom at Nicopolis. Theodoric fell in the
battle (451). After this momentary meeting, the history

•f the East and West Goths again separates for a while.

The kingdom of Toulouse grew within Gaul at the expense
tof the empire, and in Spain at the expense of the Suevi.

.Under Euric (466-488) the West-Gothic power again
became largely a Spanish power. The kingdom of Toulouse
took in nearly all Gaul south of the Loire and west of the
Rhone, with all Spain, except the north-west corner, which
was still held by the Suevi. Provence alone remained
to the empire. The West-Gothic kings largely adopted
Roman manners and culture; but, as they still kept to their

original Arian creed, their rule never became thoroughly
acceptable to their Catholic subjects. They stood therefore
at a great disadvantage when a new and aggressive Catholic
power appeared in Gaul through the conversion of the
Frank Clilodwig. Toulouse was, as in days long after, the
seat of an heretical power, against which the forces of
northern Gaul marched as on a crusade. In 507 the West-
Gothic kirig Alaric fell before the Frankish arms at BougW,
near Poitiers, and his kingdom, as a great power north
of the Alps, fell with him. That Spain and a fragment of
Gaul still remained to form a West-Gothic kingdom was
•wing to the intervention of the East-Goths under the rule
of the greatest man in Gothic history.

When the Hunnish power broke in pieces on the death
of Attila, the East-Goths recovered their fuU independence.
They now entered into relations with the empire, and were
settled on lands in Pannonia. During the greater part of
the latter half of the 5th century, the East-Goths play in

south-eastern Europe nearly the same part which the West-
Goths played in the century before. They are seen goina
to and fro, in every conceivable relation of friendship and
enmity with the Eastern Roman power, till, just as the

West-Goths had done before them, they pass from the East
to the West. They are still ruled by kings of the house of

the Amali, and from that house there now steps forward a

great figure, famous alike in history and in romance, in the

person of Theodoric son of Theodemir. Born about 454,
his childhood was spent at Constantinople as a hostage,

where he was carefully educated. The former part of his

life is taken up with various disputes, intrigues, and wars
within the Eastern empire, in which he has as his rival

another Theodoric, son of Triarius, and surnamed Strabo.

This older but lesser Theodoric seems to have been the chief

(not king) of that branch of the East-Goths which had
settled within the empire at an earlier time. Theodoric
the Great, as he is sometimes distinguished, is sometimes
the friend, sometimes the enemy, of the empire. In the
former case he is clothed with various Roman titles and
offices, as patrician and consul ; but in all cases alike he
remains the national East-Gothic king. It was in both '

characters together that he set out in 488, by eommission
from the emperor Zeno, to recover Italy from Odoacer. By
493 Ravenna was taken ; Odoacer was killed by Theodoric's

j

own hand; and the East-Gothic po-^er was. fully estab- Ij

lished over Italy, Sicily, Dalmatia, and the lands to the 1

north of Italy. In this war the history of the East and
West Goths begins again to unite, if we may accept the

witness of one writer (Anon. Vales. 728) that Theodoric
was helped by West-Gothic auxiliaries. The two branches

ofthe nation were soon brought much more closely together,

when, through the overthrow of the West-Gothic kingdom
of Toulouse, the powerof Theodoric was practically extended

over- a large part of Gaul and over nearly the whole of

Spain. A time of confusion followed the fall of Alaric,

and, as that prince was the son-in-law of Theodoric, the East-

Gothic king stepped in as the guardian of his grandson

Amalaric, and preserved for him all his Spanish and a
fragment of his Gaulish dominion. Toulouse passed away
to the Frank ; but the Goth kept Narbonne and its district,

the land of Septimania—the land which, as the last part

of Gaul held by the Goths, kept the name of Gothia for

many ages. While Theodoric lived, the West-Gothic king-

dom was practically united to his own dominion. He
seems also to have claimed a kind of protectorate over the

Teutonic powers generally, and indeed to have practically

exercised it, except in the case of the Franks.

The East-Gothic dominion was now again as great in

extent, and far more splendid, than, it could have been in

the time of Ermanaric. But it was now of a wholly dif-

ferent character. The dominion of Theodoric was not a

barbarian but a civiUzed power. His twofold position rjin

through everything. He was at once national king of the

Goths, and successor, though without any imperial titles, of

the Roman emperors of the West. The two nations, dif-

fering in manners, language, and religion, lived side by
side on the soil of Italy ; each was ruled according to its own
law, by the prince who was, in his two separate characters,

the common sovereign of both. The picture of Theodoric's

rule is drawn for us in the state papers drawn up in his

name and in the names of his successors by his Roman
minister Cassiodorus. The Goths seem to have been thick

on the ground in northern Italy ; in the south they formed

little more than garrisons. In Theodoric's theory the Goth
was the armed protector of~the peaceful Roman ; the

Gothic king had the toil of government, while the Roman
consul had the honour. AU the forms of the Roman
administration went on, and the Roman polity and Roman
culture had trreat influence on the Goths themselves. The
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rule of the prince over two distinct nations in tlie same lane

was necessarily despotic; the old Teutonic freedom wai

necessarily lost. Such a system as that which Theodoric

established needed a Theodoric to carry it on. It broke

in pieces after his death.

On the death of Theodoric (526) the East and West

The next reign, that of his son Recared (586-601), was
marked by a change which took away the great hindrance

which had thus far stood in the way of any national union

between Goths and Romans. The king and the greater part

of the Gothic people embraced the Catholic faith. A vast

degree of influence now fell into the hands of the Catholic

Goths were again separated. . The few instances in whicH bishops ; the two nations began to unite ; the Goths were

they are found acting together after this time are as scattered graduaUy Romanized, and the Gothic language began to go

and incidental as they were before. Amalaric succeeded out of use. In short, the Romance nation and the Romance
to the West-Gothic kingdom in Spain and Septimania. speech of Spain began to be formed. The Goths supplied

Provence was added to the dominion of the new East-Gothic the Teutonic infusion into the Roman mass. The king-

king Athalaric, the grandson of Theodoric through his dom, however, still remained a Gothic kingdom. "Gothic,"

daughter Amalasontha. The weakness of the East-Gothic not "Roman" or "Spanish," is its formal title; only a single

position in Italy now showed itself. The long wars of late instance of the use of the formula "regnum Hispaniae"

Justinian's reign (535-555) recovered Italy for the empire, is known. In the first half of the 7th century that name
and the Gothic name died out on Italian soil The chance became for the first time geographically applicable by the

of forming a national state in Italy by the union of Roman conquest of the still Roman coast of southern Spain. The
and Teutonic elements, such as those which arose in Gaul, empire was then engaged in the great struggle with the

in Spain, and in parts of Italy under Lombard rule, was Avars and Persians, and, now that the Gothic kings were

thus lost. The East-Gothic kingdom was destroyed before Catholic, the great objection to their rule on the part of the

Goths and Italians had at all mingled together. The war of Roman inhabitants was taken away. The Gothic nobility

course made the distinction stronger; under the kings who still remained a distinct class, and held, along with the

were chosen for the purposes of the war national Gothic feel- Catholic prelacy, the right of choosing the king. Union with

ing had revived. The Goths were now again, if not a wander- the Catholic Church was accompanied by the introduction

ing people, yet an armed host, no longer the protectors but of the ecclesiastical ceremony of anointing, a change de-

the enemies of the Roman people of Italy. The East-Gothic cidedly favourable to elective rule. The growth of those

dominion and the East-Gothic name wholly passed away, later ideas which tended again to favour the hereditary doc-

The nation had followed Theodoric. It is only once or trine had not time to grow up in Spain before the Malio-

twice after his expedition that we hear of Goths, or even of metan conquest (711). The West-Gothic crown therefore

Gothic leaders, in the eastern provinces. From the soil remained elective till the end. The modern Spanish nation

of Italy the nation passed away almost without a trace, is the growth of the long struggle with the Mussulmans

;

while the next Teutonic conquerors stamped their name on but it has a direct connexion with the West-Gothic king-

the two ends of the land, one of which keeps it to this day. dom. We see at once that the Goths hold altogether a

The West-Gothic kingdom lasted much longer, and different place in Spanish memory from that which they

came much nearer to establishing itself as a national liold in Italian memory. In Italy the Goth was but a

power in the lands which it took in. But the difference momentary invader and ruler ; the Teutonic element in

of race and faith between the Arian Goths and the Catholic [taly comes from other sources. In Spain the Goth sup-

Romans of Gaul and Spain influenced the history of the jlies an important element in the modern nation. And
West-Gothic kingdom for a long time. The Arian Goths hat element has been neither forgotten nor despised. Part

ruled over Catholic subjects, and were surrounded by if the unconquered region of northern Spain, the land of

Caiholic neighbour;!. The Franks were Catholics from Vsturia, kept for a while the name of Gothia, as did the

their first conversion; the Suevi became Catholics much 5othic possessions in Gaul and in Crim. The name

earlier than the Goths. The African conquests of Belisarius f the people who played so great a part in all southern

gave the Goths of Spain, instead of the Arian Vandals, Europe, and who actually ruled over so large a part of it,

another Catholic neighbour in the form of the restored as now wholly passed away ; but it is in Spain that its

Roman power. The Catholics everywhere preferred either btorical impress is to be looked for.

Roman, Suevian, or Fraukish rule to that of the heretical Of Gothic literature in the Gothic language we nave the

Goths ; even the unconquerable mountaineers of Cantabria iible of Ulfila, and some other religious writings and frag

seem for a while to have received a Frankish governor. In

some other mountain districts the Roman inhabitants long

maintained their independence, and in 534 a large part of

the south of Spain, including the great cities of Cadiz,

Cordova, Seville, and New Carthage, was, with the good

will of its Roman inhabitants, reunited to the empire,

which kept some points on the coast as late as 624. That

is to say, the same work which the empire was carrying on

in Italy against the East-Goths was at the same moment
carried on in Spain against the West-Goths. But in Italy

the whole land was for a while won back, and the Gothic

power passed away for ever. In Spain the Gothic power

outlived the Roman power, but it outlived it only by itself

becoming in some measure Roman. The greatest period

of the Gothic power as such was in the reign of Leovigild

(567-586). He reunited the Gaulish and Spanish parts of

the kingdom which had been parted for a moment; he

united the Suevian dominion to his own ; he overcame

some of the independent districts, and won back part of the

recovered Roman province in southern Spain. He further

established the power of the crown over the Gothic

nobles, who were beginning to grow into territorial lords.

lents (see notice of Gothic Language below). Of Gothic

gisiation in Latin, we have the edict of Theodoric of the

3ar 500, lately edited by Bluhme in the Monumtnia Ger-

anicB Historica ; and the books of Variae of Cassiodorus

ay pass as a collection of the state papers of Theodoric and

3 immediate successors. Among the West-Goths written

ws had already been put forth by Euric (466-484). The

cond Alaric (484-507) put forth & Breviarium of Roman
(V for his Roman subjects ; but the great collection of West-

jthic laws dates from the later days of the monarchy,

ing put forth by King Bekisvinth about 654. This code

ve occasion to some well-known comments by Ifont-

[uieu and Gibbon, and have been discussed by Savigny

eschichte des Romischen Becfiis, ii. 65) and various other

iters. They are printed in the old collections of Linden-

)g and Heineccius. They do not seem to have been yet

irinted in the Monumenta Germanice. Of special Gothic

tories, besides that of Jordanis, already so often quoted,

re is the Gothic history of Isidor, archbishop of Seville,

.pecial source of the history of the West-Gothic kings

TO to Siunthala (621-631). But all the Latin and

?ek writers contemporary with the days of Gothic pre-
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dominance make their constant contributions. Not for

Bpecial facts, but for a general estimate, no writer is more

instructive than Salvian of Marseilles in the 5th century,

whose work De Gubematione Dei is full of passages con-

trasting the vices of the Romans with the virtues of the

barbarians, especially of the Goths. In all such pictures

we must allow a good deal 'for exaggeration both ways, but

there must be a ground-work of truth. The chief virtues

which the Catholic presbyter praises in the Arian Goths are

their chastity, their piety according to their own creed,

their tolerance towards the Catholics under their rule, and

their general good treatment of their Roman subjects. He
even ventures to hope that such good people may be saved,

notwithstanding their heresy. All this must have had some

ground-work of truth in the 5th century, but it is not very

wonderful if the later "West-Goths of Spain had a good

deal fallen away from the doubtless somewhat ideal picture

of Salvian.

Of modern writers dealing specially with Gotliic history may be

mentioned Manso {Ckxhichtt des Osl-Goihisclun Eeiches in Italiai,

Breslau, 1824); Aschbach (Geschichte der Westgothcn, Frankfort,

1827); Kbpke (Die Anfdnge des Konigslhuvis bei den Gotheii,

Berlin, 1854 ; Dahn (tlie KSnige der Geniianen, Munich and

Wiirzburg, 1861-1871) ; Pallmann {Geschichte der Vsikerwanderung,

Gotha and Weimar. 1863-1864). It is hard to find any work in

English dealing specially with Gothic history, though much may be

learned from writers like Gibbon and Milman, who deal with the

Goths simply as part of some larger subject. Several chapters in

the third book of Milmau's History of Latin Chrislianiiy are of

special importance in this way. (E. A. F.)

Gothic Language.

By this name, which may be taken generally as denoting

the idioms of the various divisions of the Gothic nation, is

more particularly meant the language exhibited in certain

fragments of a translation of the Bible and other minor

documents, which, although preserved in manuscripts not

dating farther back than perhaps the 5th century, and

clearly written in Italy during the rule of the East Goths,

are commonly assumed to have originated among the West-

Goths at the time when they were seated in Moesia, and to

be therefore older by at least a century than the manu-
scripts themselves. It is chiefly due to this assumption

that the more distinctive name of Moesogothic language is

anguage may be drawn from a careful ezamioAtion of the
lumerous words borrowed from Gothic at a much fearlier

)eriod by some of the Finnish tribes originally dwelling in

he interior of Russia,^ It may be safely assumed that
lome at least of these words still retain forms of the

3othic language from as early a period as perhaps the 1st

)r 2d century B.C. By the same date the Goths, as well

IS the other Teutonic nations, were no doubt already in

wssession of the Runic alphabet, an adaptation of a parti-

sular form of the Latin characters to their special wants and
isas.^ No traces of this alphabet, however, have been left,

sxcept the already mentioned short inscription of the

Bucharest ring, a list of the Gothic names of these runes,

)reserved in a Vienna manuscript of the 9th century,* and
lome letters in Ulfila's Gothic alphabet, which soon sup-

)lanted the less convenient Runic characters, and so helped

inaugurate the short literary period of the Gothic
anguage so closely connected with the name of that prelate.

Ulfila, or rather Vulfila (310-380 A.D., see Ulfila),

^as a man of the most profound learning. He not only

nvented, as has been said, a new alphabet for his literary

purposes, but was also able to preach and to write in Latin

ind Greek as well as in his native Gothic language, and he
s reported to have left behind him a great number of tracts

ind translations in these three idioms. The principal work
)f his life, however, was his translation of the Bible, parts

3f which seem to have reached us in the famous Codex
drgeiiteits, now at Upsala, and in several minor fragments

It Wolfenbiittel (Codex Carolinus) and Milan (Codices

Ambrogiani, including some leaves now kept at Rome and
Turin). In this way we possess the greater part of the

'ospels, considerable portions of the epistles, and a few

Fragments of the Old Testament ; there is also a fragment
jf a commentary on St John's gospel, commonly called

Skeireins (or "explanation"), and the fragment of a calendar

(rhich has been already mentioned as containing the ori-

ginal form of the name of the Gothic people.' As to the

authorship of the last two fragments nothing can be said

nrith certainty ; and certain differences in language and
manner of translation make it doubtful even whether the

fragments of the Old Testament can be traced to the same
origin as those of the New. The bulk of the whole, how-

assumed that the same work would have been done twice

over in so short a space of time as that lying between the

days of Ulfila and the date of our manuscripts. The whole
character of the translation too seems to indicate a man of

Ulfila's mental power and theological learning. Although
it cannot be denied that several alterations of the original

often used, in England and elsewhere, as well as the 8implep|^Jf,^^^ay^saMy^be ascribed t^ Ulfila, for Ucan^hardly be

Gothic. "The latter name, however, seems to bo more appro
''°"'"" " »»""-". •.-».«..

priate, in spite of the great probability of the assumption

referred to,—since it is, for obvious reasons, utterly impos-

sible to prove that the language of the West-Goths at that

time differed from that of the East-Goths, or, even if there

was any difference, to show that our manuscripts represent " ^''"°"'
"?

°^'*'^'' ';°
. , ...

the original forms of the speech of their supposed West-
have been introduced into our textsat a later tmie it is

Gothic author. Indeed, according to a fragment of a Gothic f^!^''^ ^?^^
^^^ t^/ ^•^'hor carefully interpreted the Greek

calendar preserved in one of the Milan manuscripts, which
text (which was of course the fundamental source of his

gives the name of the Gothic people as Gut-ikiuda^ (thiuda f?,''^)'
and also that he consulted and in not a few places

"people"), the most correct form of the name would b(
foUowed, the old Latin versions where his own ideas seemed

Gotic. This spelling at least has obviously greater claim *» ^^' ^^^^ *'^°^^, «[ ^f
^'^^^

''''^^?'^Tt,., , ^ ,

to authenticity than Gothi, Goithi, or ToJot, and othe
As a specunen of the language and of Ulfilas mode of

rimUar forms most commonly (although not exclusively
tn^slation, we may lEsert here his version of the Lords

liaed by Latin and Greek writers, whose want of familiarit P'^y^''^

With the soundsof the Gothiclanguage is often abundant! ,,A"» unsar thu in himinam. -W-eibnai namo thein. Qimai

„ ., . 17 _ /-< i ji . J e -^t 1 • i'
tmudinassus thems. Wairthai wuja theins swe m himina jan ana

manifest, trom Gul-tkiuda we may mfer with certamt
that the Goths called themselves GiUos, the correspondin
adjective being gutishs.

We have no direct evidence of the character of the Goth;
language until the time of the above-mentioned manuscripts
but some conclusions regarding a more archaic state of tt

' The same form of the name seems to occur a second time in tl

Banic inscription of the Bucharest ring, Qut-annSm kaiiag, " dedicati
to the Goths' treasure." C/. H. F. Massraann, in Pfeiffer's German
(Vienna, 1857), ii. p. 209 sq.; and Ludv. Wimmer, AarbUger J
nordiik Vldkyndightd eg Bislorie (Copeuhagen; 1867), p. 45.

• See Dr Wilh. Thomsen, Ueber den Einjluss der Oerirumiichen

Sprachen auf die Finnisch-Lappiscken (Halle, 1870).
' See especially Dr Ladv. Wimmer, Runeskriftens Oprindelae og

Udvikling i Norden, Copenhagen, 1874.
* J. Zacher, Das Qothische Alphabet Yulfilas and das Rurun-

alphabet, Leipsic, 1855.
' A few Gothic words and names occur among the subscriptions to

two Latin charters, one of which is now preserved at Naples; tbo

other, formerly kept at Arezzo, is now lost.

° For fuller particulars see the two principal editions of the Gothic

tex-ts by V. d. Gabelentz und Loebe (3 vols., Altenbuig and Leirsic,

1843-76), and by E. Bernhardt ^Halle, 1876).
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»irthii. Hlaif unsarana thana sinteinan gif una nimma daga. ih

afi(^ una thatei skulana sijaima, swaswe jah weis afletam than

gkulam unsaraim. Jah ni briggaia una in fraistubnjai, ak lausia

nns sf thamma ubilin.

The Gothic language did not very long survive the tins

of Ulfila. From Moesia, where it had gained its highjt

literary culture, it disappeared together with the Gots,

when they were driven from these parts by later migratios.

In the western portions of Europe, that is, in Italy, Fraoe,

and Spain, whither it had been carried by the emigrais,

the Gothic language seems to have died out even soo3r

than the Gothic nationality, giving way to the overpowerg

influence of Latin, and leaving behind it only a few ine-

tinct relics in some proper names and other words tit

Lad besn received into that victorious langnage. [t

was only in a remote spot of the Crimea'that it continid

to exist until the 16th century, when the last remains ca

Gothic people were detected, and a few specimens of tUr

language were gathered by Augerius de Busbeck, a Dnh
traveller, who visited the eastern parts of Europe in le

years i554-156t.»

It is wellknown that the literary remains of Gothic are(wii.!iie

exception, perhaps, of a few Runic inscriptions belonging to le

Scandinavian language!!) by several centnries the oldest specims

of Teutonic speech, and therefore have a particular value forie

student of the history of that family of languages. Notwithstd-

ing this fact, it would be altogether wrong to regard Gothic as le

common source of the more modem stages of these idioms. Althc^h

very archaic in many of its forms and sounds, it is in these stilar

removed from the original features of the conmon language, as at

was spoken before any separation of Teutonic tribes had taken p:e.

Most nearly related to it seem to have been the Scandinain
languages, which are now generally asaumed to have formed, togeer

with Gothic, the so-called eastern branch- of the Teutonic fany,

while English, Frisian, and Low and High German belonged a

western division. The latter is chiefly marked by the introduon

of a considerable number of forms and sounds of a less arcio

stamp, while the eastern idioms are found to have adhered ire

closely to the origiijal forms. Thus, almost the only distinct io-

vation in the sound-system of the eastern branch is the insertioof

a <jr sound into the groups iuw, auw, uw in accented syllableas

in Gothic triggics. Old >ior3e tryggr, compared with Old High r-

man and Old Saxon triv-wi. Old English tremre, trywe, "true'Dr
Old Norse hoggva, to hew, Old High German and Old San
hauwan. Old English heawan. Western Teutonic, on the oer

hand, is at once discernible by its doubling all single consonts
ending a short root-syllable before y {ic, t, I); thus Old Enph
Iheccan, Old Saxon thekkian, Old High German cUiken, to cer

(literally "to thatch"), but Gothic thakjan. Old Norae thekjan
Old English sellan, Old Saxon sellian, Old High German selUr.o

eel), but Gothic saljan, Old Norse selja. As to the inflexiil

system, the accusative plural of nouns hao in Western Teutic
been replaced by the nominative form, as in Old English das.

Old Saxon dagos, Old High German iagd, days; Gotme still is

da^os for the r ominative, and dagam for the accusative, the d
Norse forms being dagar and daga respectively. The same ch^e
is found in the adjectives, as Old English and Old Saxon Hi".,

Old High German hlinlf, blind (cizci), corresponding to both Goc
blindai an4 blindans, Old Noi-se blindir and blinda. On the cr
hand, the formation of the plural of certain neutral substantivey
adding an r, as in Old English lombru, lambs, Old High Gem
{e?nWr (still extant in the English plural children) is entirely losn

Eastern Teutonic (Gothic lamba, Old Norse li>mb). 'Another inst;e

of change is to be seen in the loss of the dative case of the reflece

pronoun (Gothic *i». Old Norse sir) in Western Teutonic, the cc-

spondiug forms of the personal pronoun of the 3d person bg
used instead (Old English him, hire, kc) Western Teutonics
also introduced the use of the genitive forms of the same persd
pronoun instead of the possessive pronoun (Gothic seiiis. Old Ne
Sinn) when the possessor is denoted by a feminine or a pll
(Old English has gone even farther by dropping the possessive •

noun altogether). In the verb. Western Teutonic has replacede
original form of the 2d person singular of the past indicae

* See his report and word -lists, reprinted by Massmann, in J-

echrift filT JJeutsches AUerlhum, i. p. 345 seq. The words cental
in these lists are not all intelligible, and some of them are clearlf

Slavonic or Iranian origin, but others are decidedly Gothic as regs

their form, thus schliven, to sleep; criten, to weep
;
/yrf^r, four ;

:

correct Gothic forms being slepan, gretan, Jidvor.
* H. Zimmer, ** Ostgennanen und Westgermanen," in ZeilscH

far DeiiUches Allerthum, xix. p. 393 sq.

ending in .^^(asin Gothic and Old Norse t«zrf, gafl i\
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gavest) by the corresponding form of the subiunctive /niH^r,„i- K^^c gcafe, OU Saxon ^d Old High S" ^^iw^"«^)'"Western a eutonic has also lost the facSlty of deriving pakiveirintransitive verbs from active verbs or adjectives by aSth^syllable -na- after the root-syllable, aa ii Gothic fuuZl OldNorse/«««a, to behUed, as compared with Gothic/«4 oTd iforsofullr, full; or Gothic fulljan. Old Norse /;,?/«, to fill. Only a ve^few instances of this iom>ation are 'left in Western Teutonic suchas Old English wcecnan, to awaken [iutrans.], or Icomizn Ge^^
lerncn, to leam (./. Old English ^cLn, Gen^'an «X'to aS:"
[trans.], and German lehren, to teach). As to the vockbularv wemay mention the loss ol the verb d6n, to do, in Gothic and sSnS-navian. The most conspicuous peculiarity in the syntax is thefrequent use of the dative (or perhaps originally the instrumental
case) instead of the accusative in Eastern Teutonic
Among the Teutonic languages Gothic holds by far the foremost

rank as regards the regularity of its sound-system and its inflexions.
Ihe vowel system is remarkable for the absence of the short « and
sounds except in a few places where ? and » (spelt ai and au\

occur under certain consonantal influences. Umlaul, or assimilation
of root-vowels to a following a-, i-, or u- soupd, is not discerniblem Gothic. Thus we find only five short vowels, a, {at), % (au) u
five long vowels a, i, % (spelt ei), 6, u; and three diphthongs fli'
o«, and xu. There may have been other distinctions of vowel-
qualities besides those expressed in spelling, bnt we have no means
of definitely settling this question ; so much, however, can be baid,
that the long vowels, and especially e and o, probably had the close
sounds, since these are often interchanged with H and u in our
manuscripts. The spelling of the consonantal system is also very
simple. Besides y, w, r, I and three nasal sounds (the guttural
nasal being expresssed by g after the Greek fashion), we find three
voiceless stops,/;, I, k (q being only a combination of kw); three
voiced stops, b, d, g; four voiceless spirants, /, s, tk. A; and only
one distinct sign for a voiced spirant, z. This svstem of spelling,
however, is obviously insufficient to express all the sounds of the
language,—an insufficiency partly dne to the fact that the transcrip-
tion of the Gothic speech-sounds was chiefly an imitation of the Greek
graphic system, which, at least in Ulfila's time, had become rather
imperfect, inasmuch as different sounds developed out of one sound
of an earlier period were still often expressed by the same sign (just
as in the English orthography of the present day). It is highly
probable, for instance, that the signs of b, d, g of the Gothic
alphabet not only expressed the sounds of voiced stop consonants
{yitedice), but also repvesented the sounds of voiced spirants, such as
English V and soft th, or North German g after a vowel (these
values being the only ones left to the Modem Greek signs )5, y, 8).

Hence the regular change of b, d final after a rowel into/, tk, as in
ga/, I gave, from giban, to give; or bath, I bade, from bidjan, to bid.'

Great regularity prevails also in the inflexional system. In the
substantival and adjectival declensions the instrumental case has
become extinct by an early confusion with the dative (the cose
commonly caUed dative being, in fact, a mixture of forms of the
original dative and the instrumental and local cases), while in the
Western branch of Teutonic it was still in frequent use. At the
same time, Gothic is the only Teutonic idiom that has still pre-
served, in a few cases, the vocative in a form distinct from that of

the nominative (fisks, fish, for instance, has^s/r in the voc. ). The
adjectival declension is remarkable for the retention of special forms
of the i- and u- stems, which in all other Teutonic languages have
been transferred to the inflexion of the ja- stems. In the pro-
nominal inflexion the instrumental case has been kept distinct in a
few instances, such as ttii, hve (the latter form being the same as Eng-
lish why). There are also some relics of the dual number left in

the 1st and 2d personal pronouns. As for the verb, Gothic is

quite unique in retaining the old foraiation of the passive voice by
means of simple derivation (as in bairada, bairanda, he is, they are

borne, Greek (pipnai, ^ipovTm), the dual number of the 1st and 2d
persons throughout the whole active voice {bairos, bairatSj we, j'ou

two bear, in the indicative, or bairaiva, bairaits in the subjunctive,

or beru, beruts, we, you two bore [iud.], and bereiva, bercits [subj.]

along with the plural forms bairam, bairith, ic. ), and the 3d
person of the imperative (as bairadau, hairandau, he, they shalj

bear, Greek iptpeta, <j>ep6irrav). The diflerent verbal classes are of

course the same as in the other cognate idioms; but they are kept
more completely distinct in Gothic, for if is only there that tne

reduplication has be*n preserved intact in the past of the redupli-

cative verbs, Gothic haihald, I held, for instance, coiresponding to

such shortened forms as Old Norse Kelt, Old English heold. Old
Saxon held, and Old High German helt, healt, hiclt. Gothic again

is the only language that seems to give us a clue to the explanation

of the formation of the past in weak verbs. There we find such

^ See W. Weiugaertner, Die Ausspraclie des Oothischen (Leipsic,

1658) ; F. Dietrich, Ceber die Aussprache des Oothischen (Marburg,

1862); H. Paul, "Zur Lautverschiebung," in\S«(r«je2i/r G«i:A"'-''/e

der Deutschen Sprache und Literatur, i. 147 aq. 'Halle, 1874).
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plural forms as hausi dldum, we heard, while In Old Norse we have
simple heyr-Sum, in Old English hier-don, kc Now, this -deduin,

would be exactly the corresponding form of the verb don, to do
(lost in Gothic, as mentioned above), so that huusi-dsdum must
once l\ave meant ** we did hear."

Notwithstanding all these instances of great antiquity we must
bo on our guard against the assumption that Gothic in all its

features bears the same archaic stamp. In fact, it often goes
farther than the other cognate idioms in dropping short hnal
vowels. There are no traces leffof the short vowels originally

ending a- or i- stems in declension; thus, diirrs from daga-, day;
haurn from horiia-, horn; gasts from gasti-, guest; httgs from hngi-,

mind ; but there are many instances of the preservation of these
vowels in the other languages, such as dagar, horna, gastir in Old
Scandinavian Runic inscriptions, or hyge in Old English, or hugi in

Old Saxon aod Old High German.' Even the regularity of the
inflexional system is often not archaic, but due to later assimilations

of forms originally more distant than in Gothic. The most striking

instance of this is perhaps the loss, in the verbal system, of the
so-called grammatical change, that is, the transferring of a voiceless

spirant into a voiced spirant after a syllable unaccented in the
earliest time before the general Teutonic rule of fixing the accent
on the root-syllables had come into use.' This change (still dis-

cernible in such English forms as I was, ice were) was fully de-

veloped in all other cognate idioms, as for instance in Old English,

cf. ic wees, we wceron, or ceosan, to choose, ic ceas, ice curon, gecoren,

f"i., these forms standing for wds, icezum, &c. Gothic has given
up ihe voiced sound altogether, forming simply was, wesum, or
kittsan, kaus, kusum, gakusaiis. It is only in some isolated words
(such as /adar and brolhar, corresponding to Sanskrit pilar and
bhralar), and some derivatives that even traces of this fundamental
rule are now to be found in the Gothic language. (K SI.

)

GOTTFRIED. Meister Gottfried of Strasburg, the
most brilliant German poet of the Middle Ages, flourished

about the end of the 12th and beginning of the 13th
century. Of his life and position we have no certain in-

formation, for he has told us next to nothing about him-
self, and contemporary records are dubious and confusing.

It would seem, however, that he was a man of good birth

and position, who filled an important municipal office in his

native town of Strasburg. His chief work was written

about 1210, and we may confidently place his death
between 1210 and 1220. We know from his writings that

he was a man of high culture, but it is almist certain that

he was not a priest. Of this his occasional sneers at the
clergy are perhaps abetter proof than the dubious morality
of much of hii work. Gottfried wrote one great poem,
Tristan uiid holt. The story is of Celtic origin ; it came
first from Britain and Ireland, thence was carried to France,
and thence to Germany. Few stories have been so often
treated or have had so wi.ie an influence upon literature.

A very few words will suffice to give Gottfried's version
of it. King Mark of Cornwall has a nephew named
Tristan, whom he sends to woo vicariously, and bring
home as queen of Cornwall, the beautiful Isolt, princess
of Ireland. The young min goes on his mission, is suc-

cessful, and sets out with Isolt on the homeward journey.
Before they reach Cornwall, however, they unfortunately
drink a love potion which Isolt's mother had intended to be
given to her daughter by the king of Cornwall The con-
sequence of the mistake is that the young people fall madly
and hopelessly in love with one another. The wUd force
of their passion soon causes them to disregard morality and
prudence alike, and the bulk of the poem is devoted to an
account of the numerous complications which in time arose.
Of course the king soon becomes suspicious, and at last his
suspicions become certainties. Tristan withdraws to Nor-
mandy, and enters into an alliance with a princess of the
land, whose very name—Isolt, the white-handed—has a
Btrange charm for him. But he finds that he really cares

E. Sievers, in BeitrSge zur Geschkhle der DeuUehen Sprache und
Literatur, v. 101 sq. (Halle, 1878).

' W Braune, " Ueber den graramatischen Wechsel,'" in Beilrdge,
S;c., 1. 513 sq.; K. Verner, " Ueber eine Ausnahme der ersten Laut-
verschlebung, in ZeUschnJt fir mgleichmdt Sprachwissenscha/t.
«xui. 97 sq. (Berlin, 1877).

-( T
nc ling for this new Isolt; the memory of his old l(»i.

rii i powerfully in his soul ; and he gives utterances to hb
debts and perplexities in a soliloquy, with which the
po n abruptly concludes.

rislan is thus an unfinished work; still it is a tolerably
loi one, as it consists of 19,552 short rhymed lines. The
st;

;
is highly finished. There is an artistic choice of fit

w( Is, a frequent use of antithesis and word-play, and a
sk ul management of the versification. But these' are, of
CO SB, only side matters. The permanent interest of the
po 1 consists i:i its representation of human passion, and
in le knowledge it shows of the human heart. The plain

'

ru story, when told by Gottfried, takes a depth an«
pa OS that are hardly its own. All is described, too,
wi such clear, bright touches, and such vivid force, that
th poem seems somehow a tale of our own time.' Its
m( ility indeed is not high ; but this objection did not
pr ably occur to those who first read it. If we judge it
by purely art standard, we must pronounce it worthy of
an nportant place in the literature of Europe. Tristan
w( not allowed to remain a fragment. Ulrich von
Tiieim (about 1236) and Heinrich von Freiberg (about
12 () both wrote continuations and conclusions of the work,
wl h certainly fell far short of the original.

f Gottfried's other writings, only some lyrics in the
or< lary style of the minnesingers remain to us. Two
loi ir poems, entitled Loigesang auf die Jungfrau Maria
an '^edicht von der Armuth, were long attributed to him,
bu ecent criticism has conclusively proved that they are
.theivork of others. Gottfried's influence on German
lit( ture was very great, and a proof of this is the
nu )er of poets who treated the same subject after the
pla he had laid down. All these, from Hans Sachs
(M-1576) to Immermann (1796-1840), may fairly be
cla ed as his followers.

1 ic'riief editions of Gottfried's Tristan are those of Fr. Heinrich
v. iHagen (a complete edition, with the continuations Bresl
185 Groote (Berlin, 1821), Massmann (Leip., 1843), and Bechsteis
(eoi inmg a very able and complete introduction, 2d ed., 2 vols..
Lei 1S73). See also the translations into modern German, with
con nations, Sec, by Herm. Kurz (Stuttg., 1844, 3d ed 18771
ano arl Simrock (2d ed. , Leip. , 1 875). For what is known of the
life Gottfried see Kurz's "Zum Leben Gottfried von Strassburg"
{me Augsburg. Allgcmeine Zeilung for 1868, and Germania.lS
Jahing); and as to the sources of the story, Franck's Tristan
et till (Paris, 1865), and F. Compart, Die Sagenuberliefer.
UTU, tti den Trislan-Epen Eilharta vmi Oberge und Gott/riedt
von rassburg (Giistrow, 1876).

< CTTINGEN, the chief town of a circle of the same
nai in the land-drostei of Hildesheim and province of
Ha ver, Prussia, is pleasantly situated at the foot of the
Ha )erg in the fertile valley of the Leine, about 67 miles
to I south of Hanover, on the Hanover and Cassel railway.
It ;raversed by the Lfcine, which separates the Altstadt
frothe Neustadt and Masch ; and it is surrounded by
rai irts which are planted with-lime- trees- and- foftnwi
agi ible promenade. The streets in the older part of the
tov are for the most part crooked and narrow, but tlie
ne' portions are spaciously and regularly built. Apart
fro the churches and the numerous university buildings,
it

:

few structures of any public importance. There are
sei il thriving industries, including, besides the various
bri bes of the publishing trade, the manufacture of
vvo sn and cotton goods, and of physical and mathema-
tic instruments. The university, the famous Georgia
At 3ta, founded by George II. in 1734, and opened in
17 rapidly attained a leading position, and in the year
18 Its students numbered 1547. Political disturbances,
in iich both professors and students were implicated,
lo' 3d the attendance to 860 in 1834; and the expulsion
of famous seven professors (Albrecht, Dahhnann, Evald,
G« nus, Weber, and the brothers Grimm) in 1837 «t;U
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further reduced its prosperity. The events of 1848, on the

other hand, told somewhat in its favour; and since the

annexation of Hanover in 1866 it has been carefully-

cherished by the Prussian Goverument. In the winter

session 1877-78, its students numbered 009, and the teach-

ing staff 124,—its numerical strength thus entitling it to

rank as the eighth on the list of Germau universities. The

present professoriate includes, among other distinguished

names, those of Benfey, Lagarde, Lotze, Kitschl, and

Weber. Amongst those who have been teachers within its

walls taay be mentioned, besides the seven already named,

Haller, Gesner, Gatterer, Sprengel, Heyne, BInraenbach,

Herbart, Heeren, O. Miiller, K. F. Hermann, ani Eichhom.

1. Obserratory.
.1. CbemlcM Labon-

tory.

3. Reading Room.
4. CithoUc Church.

Plan of Gottiugen.

6. Unlvcnlty Cliurcli.

6. St John'i Church.
7. Townhouse.
8. Gymnulom.
9. Unlrenlty.

110.
St James's Church.

IL Lecture Rooms.
12. Reformed Church.
13. Synagogue.
li. library and Museum.

Neander, Ewald, and the distinguished chemist Bunsen, it

may be added, were natives of Gdttingen. . The university

library contains upwards of 500,000 printed volumes and
5000 manuscripts. There is a good chemical laboratory,

as well as adequate zoological, ethnographical, and minera-

logical collections, the most remarkable being Blumenbach's

famous collection of skulls. The other establishments

more or less connected with the university, such {is the

•bservatory, botanical garden, and various hospitiils, do
Mot call for special notice. The Gesellschaft der Wis-
senschaften publishes the long-established and well known
GoUingiache Gelekrte Anzeigen. The population in 1875
numbered 17,057.

The earliest mention of a village of Coding or Gutinp^ occurs in
documents of about 950 a.d. TEe plaoo received municipal rights

from the emperor Otho IV. about 1210, and from 1286 to 1463 It

was the seat of the princely honso of Braunschweig-Gbttingen.
During this period it held a high plaoe among the towns of the
Hanseatio League. In 1531 it joined the Kcformation movement,
and in the foUoiviug century it suffered considerably by the Thirty
Years' War, having been taken by Tilly in 1626, after a siege of
85 days, and recaptured by the Swedes in 1632. After a century
•f decay, it was anew brought into iiniortu; e by the establishment
of its university ; and a marked incr. lis- in its industrial and com-
mercial prosperity has again taken j be in recent years.

See Schmidt, Urkuridenbach dcr Stridt Gbltingen 1400-1500
(1867); Flitter, Fersuch ciwr akadcmischtn GeUhrtengeschichle der
Vniversitdt Goltingcn (1765-88), continued by Saalfeld (1820) and
by Oesterley (1838); Unger, Gmtinjm itnd die Georgia Augxtsla,

GOTTSCHALK, or Goteschalcus, enmamed Fdl-
GENTius, a prominent figure in one of the most important
theological controversies of the 9th century, was the
son of Bemo, a Saxon count, and, having been devoted
(oblatus) from infancy by his parents to the monastic life,

was trained at the monastery of Fulda, during the abbacy
of Hrabanus Maurus, and while Walafridus Strabns was a
member of the fraternity. At the approach of manhood he
made strenuous efTorts to be released from his vows ; and
he actually succeeded in obtaining from a synod held at
Mainz in 829 the necessary dispensation; but through the
hostile influence of his abbot this was afterwards cancelled
by Louis the Pious, though as a slight mitigation of the
harshness of this treatment he was permitted to remove to
the monastery of Orbais, in the diocese of Soissons. Here
he devoted himself to ardent study of the writings of

Augustine, with the result that he became an enthusiastic

believer in the doctrine of absolute predestination, in one
point going even beyond his master—Gottschalk believing

in a predestination to condemnation as well as in a predes-

tination to salvation, while Augustine had contented him-
self with a doctrine of preterition as complementary to his

doctrine of election. While returning from a pilgrimage to

Rome in the year 847, Gottschalk, happening to pas? a
night at a hospice in Friuli, came into contact with Netting,

the newly elected bishop of Verona, and expounded to him
his peculiar views. Thehishop, apparently without saying
much at the time, carried word to Hrabanus Maurus, who,
meanwhile, had become archbishop of Mainz ; the latter

lost no time in issuing two letters, one to his informant and
another to Count Eberhard of Friuli, in both which he
denounced the opinions of Gottschalk with sume reckless-

ness and great violence. On the one hand, he accused his

adversary of neglecting the distinction between foreknow-

ledge and foreordination ; on the other hand, he himself

refused to recognize any difference between predestinatioa

to punishment and predestination to sin. At a synod held
in Mainz in presence of the emperor in 848, Gottschalk

presented himself with a written explanation and defenca

of his views; he was, however, very summarily found
guilty of heresy, and handed over to his ecclesiastiM'l

superior, Hincmar of Eheims, to be dealt with as his crime
might deserve. Having again assumed the defensive in an
assembly at Chiersy in 849, he was once more condemned,
—on this occasion not only as a heretic, but also as a de-

spiser of authority, and as a disturber of the church's peace,

—and sentenced to be whipped severely and rigorously

imprisoned (durissimis verberibus castigari et secundum
ecclesiasticas regulas ergastulo retrudi). The place selected

for his captivity was the monastery of Hautvilliers in the

diocese of Kheims, and here he languished throughont the

remainder of his life, a period of twenty years, notwithstand-

ing the efforts of influential friends and his own pitiful

appeals. Prudentius of Troyes, Wenilo of Sens, and Florus

of Lyons successively expressed opinions more or less in

favour of his views ; nor did Hincmar derive much real aid

from the dialectical skill of Erigena, whom he had called

in as an authority on the other side. Various synods met,

reached widely discrepant opinions on the burning question,

and ultimately postponed its settlement to a future council

in less troubled times. The siunmons of Pope Nicholas I.,

in 863, calling Hincmar to account for his harsh conduct,

unfortunately never took effect ; and the result was that,

after many renewed attempts at conviction and persuasion

on the part of Gottschalk—he even proposed to settle the

question by ordeal of fire—he was suffered to die tmheeded

in 868, and, by orders of his inhuman adversary, was buried

in unconsecrated ground. It may be added that Gottschalk

had attempted to establish a counter charge of heresy

against Hincmar. on account of the tatter's substitntion
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of " Sancta Deltas " for " Trina Deltas " in a current hjfmn.

This was thought to savour of Sabellianism; but the ortho-

dox archbishop succeeded at once Jn purging himself from

BBch an imputation of heretical pravity.

The story of Gottschalk has been told with great fulness by
Neander and Gieseler. See also Gfrbrer's Unlcrsuchung iiber Alter,

Ursprung, und Zwcck der Dckrelahn dcs /alschen Isidor-us, 1S48.

GOTTSCHED, Johann Chp.istoph (1700-1766), a

German author and critic of considerable influence in his own
time, was bom, 2d February 1700, at Judithenkirch, near

Koaigsberg. He studied philosophy and literature at

Konigsberg, was appointed professor, first of poetry (1730),

afterwards of logic and metaphysics (1734), at Leipsic,

filled various other important offices in connexion with the

university, and died 12th December 1766. His chief works

were a tragedy entitled Der sterbende Cato (Leipsic, 1732)

—poor enough rubbish, though it had great but short-

lived popularity; Deutsche Schaubiihiie (1740-45), a col-

lection of plays, some of which were written by himself,

his wife, J. C. Schlegel, and their friends, whilst others

were translated from the French classical dramatists

;

NotJdger Vorratk zur Gesichie der deutscken dramatischen

Dichtkunst (1757-1765), intended to contain an account

of all previous German plays Though not complete, the

last is a very valuable and important work. Besides these,

Gottsched wrote a number of educational works, and
edited several journals devoted to litsrary criticism. He
was a pedant, but there is no doubt that he did good

and lasting service to German literature.. When he began

to write, the stage was occupied by plays in which extra-

vagant rant did duty for eloquence, coarse vulgarity for

wit, and the wildest improbabilities for inventive incident.

In the writings of the second Silesian school the utmost,

extent of absurdity was reached. Gottsched set his face

against such productions. He enunciated rules by which

the playwright must be bound; he insisted on the observance

of the dramatic unities, and pointed to the French drama
as the best possible model for the German stage ; moreover,

his criticism did much to regulate and purify the German
language. Unfortunately he went too far. He placed
himself in opposition to the Swiss writers Bodmer and
Breitinger, who were bringing before the German public
several of the great English writers, more especially Milton

;

he refused to recognize the rising genius of Klopstock and
Lessing, and still went on enunciating rules when the time
for that was past, and praising mediocre writers as if they
had been great geniuses. So it came to pass that his in-

fluence speedily declined, and that before his death his

name became almost proverbial for pedantic foUy. Of all

lots his was the hardest, for he outlived his own reputa

tion. His wife, Luise Adelgunde Victorie Kulmus (1713-
1762), was his faithful helper in his literary labours, and
herself an authoress of reputation. Among otlier works
she translated the Spectator (9 vols., 1739-43) and Pope's

Rape of the Loci: (1744, new ed. 1772). After her deatb.

her husband edited her Gedichte, with a memoir (1763).

See Danzel's Gottsched und seine Zeit, Leipsic, 1848.

GOTZ, JoHANN NiKOLAUs (1721-1781), a minor German
poet, born at Worms, 9th July 1721, studied theology at

Halle (1739-1742), where he Ijecame intimate with Gleim
and Uz, acted for some years as military chaplain, and
afterwards fiUed various other ecclestiastical offices. He
died at Winterberg, 4th November 1781. The writings

of Gbtz consist of a number of short lyrics and several trans-

lations, of which the best is a rendering of Anacreon.

His original compositions are light, lively, and sparkling,

and are animated rather by French wit than by German
depth of sentiment. They give easy expression to some un-

expected whim or conceit, and, though utterly destitute of

depth or force, are yet very pretty specimens of elegant

trilling. Of that sort of work it would be difficult to find

more favourable examples than Thaniire an die Rosen and

An eine Romansleserin,. See Gotz's collected works, with

biography by Eamler (Mannheim, 1785, new ed., 1807)

;

also J. H. Voss, Briefe iiber Goiz und Ramler (Mannheim.

1809).
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